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Detailed study schedule with changes according to faculty council decisions as well as detailed information 

Status: 18.04.2024 

 

Content:  

Part 1 - Compulsory modules 

Part 2 - Elective 

Assignment of compulsory and elective modules of the fields of study in detail (semesters 5 and 6 as well as 8 and 9) 

o Field of study General and Structural Mechanical Engineering (AKM) 

o Field of study Power Engineering (ET) 

o Field of study Automotive and Railway Vehicle Engineering (KST) 

o Field of study Lightweight Engineering (LB) 

o Field of study Aerospace Engineering (LRT) 

o Field of study Production Engineering (PT) 

o Field of study Simulation Methods in Mechanical Engineering (SIM) 

o Field of study Processing Machines and Textile Machines Engineering (VTMB) 

 

Annex 

Footnotes 
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Detailed study plan 
 

Part 1 

Modul

e no. 

Module name 1
st 

Semester 

2
nd

 

Semester 

3
rd

 

Semester 

4
th

 

Semester 

5
th

 

Semester 

6
th

 

Semester  

7
th

 

Semester 

8
th

 

Semester 

(M) 

9
th

 

Semester 

(M) 

10
th

 

Semester 

LP 

V*
)
/Ü*

)
/S/

P/T 

V*
)
/Ü*

)
/S/

P/T 

V*
)
/Ü*

)
/S/

P/T 

V*
)
/Ü*

)
/S/

P/T 

V*
)
/Ü*

)
/S/

P/T 

V*
)
/Ü*

)
/S/

P/T 

V*
)
/Ü*

)
/S/

P/T 

V*
)
/Ü*

)
/S/

P/T 

V*
)
/Ü*

)
/S/

P/T 

V*
)
/Ü*

)
/S/

P/T 

Compulsory modules 

MW-

MB-

01
 24, 36

 

Fundamentals of 

Mathematics 

4/2/0/1 PL          6 

MW-

MB-02
 

36
 

Engineering Mechanics - 

Statics 

2/2/0/1 PL          5 

MW-

MB-

03 
9
 

Fundamentals of Natural 

Sciences 

 

- Physics 

- Chemistry 

2/1/0/1 

2xPL 

(4) 

2/1/0/1/1 

2/1/0/0/1 

PL 

(3) 

 
2/1/0/0/1 

        7 

MW-

MB-

04 
9, 17, 

24, 32, 42
 

Design Theory 2/2/0/0/1 

(4) 

2/2/0/1 PL 

(4) 

        8 

MW-

MB-05 
17, 24, 32

 

Computer Science 

 
- Computer Application in 

Mechanical Engineering 

- Software and 

Programming Technology 

2/2/0/1 PL 

(4) 

2/2/0/0/1 

2/1/0/1 

2xPL 

(4) 

 

 

2/1/0/1/1 

        8 
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Modul

e no. 

Module name 1
st 

Semester 

2
nd

 

Semester 

3
rd

 

Semester 

4
th

 

Semester 

5
th

 

Semester 

6
th

 

Semester  

7
th

 

Semester 

8
th

 

Semester 

(M) 

9
th

 

Semester 

(M) 

10
th

 

Semester 

LP 

V*
)
/Ü*

)
/S/

P/T 

V*
)
/Ü*

)
/S/

P/T 

V*
)
/Ü*

)
/S/

P/T 

V*
)
/Ü*

)
/S/

P/T 

V*
)
/Ü*

)
/S/

P/T 

V*
)
/Ü*

)
/S/

P/T 

V*
)
/Ü*

)
/S/

P/T 

V*
)
/Ü*

)
/S/

P/T 

V*
)
/Ü*

)
/S/

P/T 

V*
)
/Ü*

)
/S/

P/T 

MW-

MB-06
 

47
 

Production Engineering 5/0/0/1 PL 

(5) 

0/1/0/0/1 

PL 

and 

optional 2 

SWS 

Internship 

or 

profession

al 

Internship 

(1 week)  

(4) 

        9 

MW-

MB-07 
 

Business Administration 

and Language Skills 

 

 

- Language Competence 

- Business Administration 

0/0/0/0/0 

2 SWS SK 

PL 

(2) 

2 SWS SK 

2/1/0/0/1 

PL 

(3) 

 

 

2/1/0/0/1 

        5 

MW-

MB-08 
4, 5, 7, 9, 

36, 42
 

Engineering Mathematics  4/2/0/1 PL         6 

MW-

MB-

09 
24, 

36, 54
 

Engineering Mechanics - 

Strength of Materials 

 2/2/0/0/1 

(4) 

2/1/0/0/1 

PL 

(3) 

       7 

MW-

MB-10 
4, 36, 54

 

Fundamentals of Material 

Science 

 2/0/0/1/1 

(3) 

2/0/0/1/1 

2xPL 

(3) 

       6 

MW-

MB-11 
9, 36

 

Fundamentals of Electrical 

Engineering 

  2/2/0/2/1 

2xPL 

       7 
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Modul

e no. 

Module name 1
st 

Semester 

2
nd

 

Semester 

3
rd

 

Semester 

4
th

 

Semester 

5
th

 

Semester 

6
th

 

Semester  

7
th

 

Semester 

8
th

 

Semester 

(M) 

9
th

 

Semester 

(M) 

10
th

 

Semester 

LP 

V*
)
/Ü*

)
/S/

P/T 

V*
)
/Ü*

)
/S/

P/T 

V*
)
/Ü*

)
/S/

P/T 

V*
)
/Ü*

)
/S/

P/T 

V*
)
/Ü*

)
/S/

P/T 

V*
)
/Ü*

)
/S/

P/T 

V*
)
/Ü*

)
/S/

P/T 

V*
)
/Ü*

)
/S/

P/T 

V*
)
/Ü*

)
/S/

P/T 

V*
)
/Ü*

)
/S/

P/T 

MW-

MB-12
 

1, 4, 6, 9, 

42, 54
 

Engineering 

Thermodynamics/Heat 

Transfer 

- Technical 

Thermodynamics 

- Heat Transfer 

  2/2/0/1 PL 

(5) 

 

2/2/0/0/1 

2/2/0/1 PL 

(4) 

 

 

2/2/0/0/1 

      9 

MW-

MB-13 
4, 5, 36

 

Special Topics of 

Mathematics 

  2/2/0/0/1 

(4) 

2/2/0/1 PL 

(5) 

      9 

MW-

MB-14 

Machine Elements   3/2/0/1 PL 

(5) 

3/2/0/1 

2xPL 

(7) 

      12 

MW-

MB-15 

General and Engineering-

Specific Qualifications in 

Mechanical Engineering 

  #/#/#/#/# 
1) 

PL 

(3) 

#/#/#/#/# 
1) 

PL 

(2) 

      5 

MW-

MB-

16 
24, 

36
 

Engineering Mechanics - 

Kinematics and Kinetics 

   3/2/0/1 PL       6 

MW-

MB-17
 

42, 54
 

Fundamentals of Fluid 

Mechanics 

   2/2/0/1 PL       5 

MW-

MB-18 
4, 9, 36

 

Measurement and 

Automation Engineering 

    2/1/0/1/0 

PL 

(4) 

2/1/0/1/0 

2xPL 

(4) 

    8 

MW-

MB-19 

Extended Fundamentals for 

Mechanical Engineering 

    #/#/#/# PL 
2)

 

     5 
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Modul

e no. 

Module name 1
st 

Semester 

2
nd

 

Semester 

3
rd

 

Semester 

4
th

 

Semester 

5
th

 

Semester 

6
th

 

Semester  

7
th

 

Semester 

8
th

 

Semester 

(M) 

9
th

 

Semester 

(M) 

10
th

 

Semester 

LP 

V*
)
/Ü*

)
/S/

P/T 

V*
)
/Ü*

)
/S/

P/T 

V*
)
/Ü*

)
/S/

P/T 

V*
)
/Ü*

)
/S/

P/T 

V*
)
/Ü*

)
/S/

P/T 

V*
)
/Ü*

)
/S/

P/T 

V*
)
/Ü*

)
/S/

P/T 

V*
)
/Ü*

)
/S/

P/T 

V*
)
/Ü*

)
/S/

P/T 

V*
)
/Ü*

)
/S/

P/T 

MW-

MB-20 

Subject-Related Internship      2/0/0/0/0 

(2) 

15-week 

Internship-

Project 

Work 270 h 

(processing

time 26 

weeks) 

with 

presentatio

n 

 (28) 

   30 

MW-

MB-21 

Research Internship        0/0/0/0/0 

1 SWS 

Project 

(8) 

0/0/0/0/0  

1 SWS 

Project, 

Project 

Work425 h 

(processing

time 26 

weeks) 

with 

presentatio

n 

2xPL 

(8) 

 16 

MW-

MB-22 

Interdisciplinary Technical 

Qualification of Mechanical 

Engineering 

       #/#/#/# PL 
3) 

(4) 

#/#/#/# PL 
3) 

(4) 

 8 

Compulsory elective area 

Compulsory and/or elective modules 

of the chosen field of study 
4) 

according to Part 2  

    #/#/#/# PL 

(21) 

#/#/#/# PL 

(26) 

 #/#/#/# PL 

(18) 

#/#/#/# PL 

(18) 
 83 

Diploma thesis          27 27 

Colloquium          3 3 

Credit points 30 31 30 29 30 32 28 30
 

30
 

30 300 
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Part 2 – Elective section 

Assignment of compulsory and elective modules of the fields of study  

 

Module no. Module name 5
th

 Semester 6
th

 Semester 8
th 

Semester 

(M) 

9
th

 Semester 

(M) 

LP 

V*
)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T 

 

Field of study General and Structural Mechanical Engineering (AKM) 
4)

 

Compulsory modules 

MW-MB-

AKM-01
 17, 23, 

24, 32
 

MW-MB-

KST-28
 17, 23, 

24, 32
 

MW-MB-

VTMB-01
 17, 

23, 24, 32
 

Fundamentals of Construction and 

Dynamic Dimensioning of Machines 

- Constructive Development Process 

- Machine Dynamics 

4/2/0/1/0 2xPL 

 

2/0/0/1/0 

2/2/0/0/0 

   7 

MW-MB-

AKM-02 

MW-MB-

KST-01 

Fluid Power and Electrical Drive Systems 

- Basics of Fluid Power Drives and 

Controls 

- Electric Drives 

4/2/0/0 PL 

 

2/1/0/0/0 

2/1/0/0/0 

   7 

MW-MB-

AKM-03 

Mechanical Drives 

- Drive Elements 

- Design Document Drive Assembly 

2/3/0/0 2xPL 

2/1/0/0/0 

0/2/0/0/0 

   7 
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Module no. Module name 5
th

 Semester 6
th

 Semester 8
th 

Semester 

(M) 

9
th

 Semester 

(M) 

LP 

V*
)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T 

Elective modules 

 

Recommendation for profiling 

[1] Development Engineer Intralogistics MW-MB-AKM-04, -05, -07,- 09, -15, -16, -17, -22, -25 resp. -26  

[2] System Developer for Mobile Machines MW-MB-AKM-06, -07, -08, -09, -14, -15, -16, -23, -25 resp. -26  

[3] Calculation Engineer MW-MB-AKM-06, -07, -08, -09, -13, -15, -17, -23, -24 resp.-29  

[4] Drive Design MW-MB-AKM-04, -05, -06, -07, -13, -17, -19, -23, -24 resp.-29  

[5] Product Development MW-MB-AKM-04, -05, -07, -09, -13, -16, -18, -22, -24 resp.-29  

[6] Industrial Designer MW-MB-AKM-09, -10, -11, -12, -18, -20, -21, -27, -28 resp.-29  

 

Choice of 2 out of 5 modules 

MW-MB-

AKM-04 

Analysis and Dimensioning 

- Selected Analyses and Dimensioning 

- Operational Strength 

 3/1/0/1/0 PL 

2/0/0/1/0 

1/1/0/0/0 

  6 

MW-MB-

AKM-07 

Fluid Power Components and Systems 

- Sealing Technology 

- Fluid Power Components and Systems 

 4/1/0/0 PL 

2/0/0/0/0 

2/1/0/0/0 

  6 

MW-MB-

AKM-08 

Off-road Vehicle Technology - Systems 

- Construction Machinery Technology 

- Recycling Technology 

- Engines and Steering Systems 

 5/0/0/0 PL 

2/0/0/0/0 

1/0/0/0/0 

2/0/0/0/0 

  6 

MW-MB-

AKM-10
 20

 

Industrial Design Methodology 

- Introduction to Design Process 

and -Tools 

- Internship Design Process and -Tools 

 2/0/0/2/0 2xPL 

 

2/0/0/0/0 

0/0/0/2/0 

  6 

MW-MB-

AKM-11
 20

 
 

Two-Dimensional Design Fundamentals 

- Colour and Material 

- Graphic 

 2/0/0/3/0 PL 

1/0/0/1/0 

1/0/0/2/0 

  6 

MW-MB-

AKM-30
 20

 

Industrial Design Methodology in 

Product Development 

- Introduction to Design Process 

and -Tools 

- Internship Design Process and -Tools 

 2/0/0/2/0 2xPL 

 

 

2/0/0/0/0 

0/0/0/2/0 

  6 
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Module no. Module name 5
th

 Semester 6
th

 Semester 8
th 

Semester 

(M) 

9
th

 Semester 

(M) 

LP 

V*
)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T 

MW-MB-

AKM-31
 20

 

 

Two-Dimensional Design Fundamentals 

in Industrial Design 

- Colour and Material 

- Graphic 

 2/0/0/3/0 PL 

 

1/0/0/1/0 

1/0/0/2/0 

  6 

 

Choice of 2 out of 4 modules 

MW-MB-

AKM-05 

Intralogistics - Fundamentals 

- Elements and Supporting Structures 

- Logistics Lab 

- Intralogistics Systems 

 3/1/0/2/0 2xPL 

1/1/0/0/0 

0/0/0/2/0 

2/0/0/0/0 

  7 

MW-MB-

AKM-06 

Fundamentals of Agricultural Systems 

Technology 

- Basics of the Functioning of Machines 

- Tractor Technology 

- Agricultural Processes and Machinery 

 4/2/0/0 2xPL 

 

0/2/0/0/0 

2/0/0/0/0 

2/0/0/0/0 

  7 

MW-MB-

AKM-09
 17, 26

 

MW-MB-

KST-29
 17, 26

 

Tools and Methods of Product 

Development 

- Digital MockUp in Product 

Development 

- Designing with CAD 

 2/4/0/0 2xPL 

 

 

1/2/0/0/0 

1/2/0/0/0 

  7 

MW-MB-

AKM-12
 20

 

 

Three-Dimensional Design Fundamentals 

- Freehand Drawing 

- Plastic Design 

 2/0/0/4/0 PL 

1/0/0/2/0 

1/0/0/2/0 

  7 

MW-MB-

AKM-32
 20

 

 

Three-Dimensional Design Fundamentals 

in Industrial Design 

- Freehand Drawing 

- Plastic Design 

 2/0/0/4/0 PL 

 

1/0/0/2/0 

1/0/0/2/0 

  7 

MW-MB-

AKM-37
 26, 32 

MW-MB-

KST-32
 26, 32

 

Methodical Product Development and 

Selected Tools 

- Digital MockUp in Product 

Development 

- Designing with CAD 

 2/4/0/0 2xPL 

 

 

1/2/0/0/0 

1/2/0/0/0 

  7 
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Module no. Module name 5
th

 Semester 6
th

 Semester 8
th 

Semester 

(M) 

9
th

 Semester 

(M) 

LP 

V*
)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T 

 

Choice of 3 out of 9 modules 

MW-MB-

AKM-13 

Simulation Methods in Drive Technology 

- CAE Applications/FEM 

- Modelling and Simulation of 

Electromechanical Drive Systems 

  3/2/0/0 PL 

1/1/0/0/0 

2/1/0/0/0 

 6 

MW-MB-

AKM-14 

Design of Agricultural Systems 

Technology 

- Functioning of Machines 

- Product Development of Agricultural 

Machinery 

- Process Automation 

  4/1/0/0 2xPL 

 

1/0/0/0/0 

 

2/0/0/0/0 

1/1/0/0/0 

 6 

MW-MB-

AKM-15 

Fluid-Mechatronics in Industrial 

Applications 

- Electrohydraulic Drive Technology in 

Industrial Applications 

- Internship Fluid Power in Industrial 

Applications 

- Control Engineering of Pneumatic 

Drives 

  2/2/0/1/0 2xPL 

 

 

1/1/0/0/0 

 

0/0/0/1/0 

 

1/1/0/0/0 

 6 

MW-MB-

AKM-16
 17, 32

 

Product Modelling 

- Product Data Management 

- Synthesis and Analysis of Product 

Models 

  3/2/0/0 PL 

1/1/0/0/0 

 

2/1/0/0/0 

 6 

MW-MB-

AKM-17 

Materials and Failure Analysis 

- Construction Materials 

- Friction, Wear and Damage 

   4/1/0/0 PL 

2/1/0/0/0 

 

2/0/0/0/0 

 6 

MW-MB-

AKM-18
 17, 25, 

32, 46
 

MW-MB-

SIM-10
 17, 25, 

32, 46
 

Virtual Methods and Tools 

Reverse Engineering 

and optionally 

- Free-form Modelling or 

- Hybrid Modelling 

  2/1/0/2/0 2xPL 

1/1/0/0/0 

and optionally 

1/0/0/2/0 or 

1/0/0/2/0 

 6 
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Module no. Module name 5
th

 Semester 6
th

 Semester 8
th 

Semester 

(M) 

9
th

 Semester 

(M) 

LP 

V*
)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T 

MW-MB-

AKM-19 

MW-MB-

SIM-12 

Data Processing and Experimental Model 

Analysis 

- Experimental Modal Analysis 

- Measured Value Processing 

  3/2/0/1/0 PL 

 

1/1/0/1/0 

2/1/0/0/0 

 6 

MW-MB-

AKM-20
 20

 

Design Research 

- Methods and Tools in Design Research 

- Product Experience 

  3/1/0/1/0 2xPL 

2/1/0/0/0 

1/0/0/1/0 

 6 

MW-MB-

AKM-21
 20

 

Design of Product-Service-Systems 

- Design of Product Service Systems 

  1/0/0/4/0 PL 

1/0/0/4/0 

 6 

MW-MB-

AKM-33 
 20, 

46, 61
 

Design Research and Product Experience 

- Design Research and Product 

Experience 

  3/1/0/1/0 PL 

3/1/0/1/0 

 6 

MW-MB-

AKM-34
 20, 46

 

Product-Service-Systems 

- Product-Service-Systems 

  1/0/0/4/0 PL 

1/0/0/4/0 

 6 

 

Choice of 3 out of 8 modules 

MW-MB-

AKM-22 

Intralogistics - System Design 

- Analytical Methods 

- Simulation-based System Optimisation 

- System Design IL System 

   4/1/0/0 PL 

2/0/0/0/0 

2/0/0/0/0 

0/1/0/0/0 

6 

MW-MB-

AKM-23 

Fluid-Mechatronics in Mobile 

Applications 

- Mobile Hydraulics 

- Internship Fluid Power in Mobile 

Applications 

- Controls, Software Development and 

Security in Mobile Applications 

   3/1/0/1/0 2xPL 

 

2/1/0/0/0 

 

0/0/0/1/0 

 

1/0/0/0/0 

6 

MW-MB-

AKM-24 

Computational Engineering in Fluid 

Power 

- Modelling and Simulation of Fluid 

Power Components 

- Modelling and Simulation of Fluid 

Power Systems 

   2/3/0/0 PL 

 

 

1/1/0/0/0 

 

1/2/0/0/0 

6 
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Module no. Module name 5
th

 Semester 6
th

 Semester 8
th 

Semester 

(M) 

9
th

 Semester 

(M) 

LP 

V*
)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T 

MW-MB-

AKM-25
 46

 

Material Handling 

- Hoisting Machines 

- Design Document main Assembly of a 

Hoisting Machine 

   1/3/0/0 2xPL 

1/1/0/0/0 

 

0/2/0/0/0 

6 

MW-MB-

AKM-26 

Mobile Machinery/Off-road Vehicle 

Technology – Analysis 

- Experimental Analysis 

- Modelling and Simulation of Off-road 

Vehicle Systems 

   2/1/0/2/0 2xPL 

 

0/0/0/2/0 

 

2/1/0/0/0 

6 

MW-MB-

AKM-27
 20

 

Human-centered Product Design 

- Human-centered Product Design 

   1/0/0/4/0 PL 

1/0/0/4/0 
6 

MW-MB-

AKM-28
 20

 

Visualization Techniques 

- Information Visualisation and HMI 

- Rendering Techniques 

   2/0/0/3/0 PL 

1/0/0/2/0 

1/0/0/1/0 

6 

MW-MB-

AKM-29
 17, 32, 

52
 

Systems Engineering 

- Design of Mechatronic Systems 

- Interdisciplinary Product Development 

   3/2/0/1/0 2xPL 

2/1/0/0/0 

1/1/0/1/0 

6 

MW-MB-

AKM-35
 20, 46

 

User-Centered Product Design 

- User-Centered Product Design 

   1/0/0/4/0 PL 

1/0/0/4/0 
6 

MW-MB-

AKM-36
 20

 

Product and Information Visualization 

- Information Visualization and HMI 

- Rendering Techniques 

   2/0/0/3/0 PL 

1/0/0/2/0 

1/0/0/1/0 

6 
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Module no. Module name 5
th

 Semester 6
th

 Semester 8
th 

Semester 

(M) 

9
th

 Semester 

(M) 

LP 

V*
)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T 

 

Field of study Power Engineering (ET) 
4)

 

Compulsory modules 

MW-MB-ET-

01
 1, 42

 

Fluid Mechanics and Simulation Methods 

- Simulation Tools in Power Engineering 

- Flow Simulation for Engineering 

Applications 

- Engineering Fluid Mechanics 

4/2/0/1/0 PVL, PL 

1/0/0/0/0 

 

1/1/0/0/0 

2/1/0/1/0 

   7 

MW-MB-ET-

02
 1, 9, 54

 

Process Thermodynamics 

- Process Thermodynamics 

- Reaction Process Engineering 

4/2/0/0 PL 

2/1/0/0/0 

2/1/0/0 

   7 

MW-MB-ET-

03
 1, 42

 

Fundamentals of Heat and Mass Transfer 

- Combustion Technology 

- Heat and Mass Transfer 

4/3/0/0 PL 

2/1/0/0/0 

2/2/0/0/0 

   7 

MW-MB-ET-

04
 1, 9, 32, 42, 54

 

 

Fundamentals of Power Machinery 

- Turbomachinery Basics 

- Fundamentals of Piston Machines 

 4/2/0/0 2xPL 

2/1/0/0/0 

2/1/0/0/0 

  6 

MW-MB-ET-

06 
9, 17

 

 

Fundamentals of Non-Fossil Primary 

Energy Use 

- Renewable Energy Sources 

- Fundamentals of Nuclear Energy 

Technology 

 4/2/0/1/0 2xPL 

 

2/1/0/0/0 

 

2/1/0/1/0 

  7 

MW-MB-ET-

07 

 

Heat Exchanger, Pipings, Pressure 

Vessels and Energy Storage 

- Basics of Energy Storage Components 

- Pipelines, Apparatus and Containers 

- Heat Exchanger and Steam Generator 

 5/2/0/0 2xPL 

1/0/0/0/0 

2/1/0/0/0 

2/1/0/0/0 

  7 
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Module no. Module name 5
th

 Semester 6
th

 Semester 8
th 

Semester 

(M) 

9
th

 Semester 

(M) 

LP 

V*
)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T 

Elective modules 

 

Selection of 1 out of 2 modules 

MW-MB-ET-

05
 1, 39, 42

 

Fundamentals of Refrigeration and Air 

Conditioning 
8)

 

- Basics of Refrigeration Technology 

- Basics of Air Conditioning Technology 

 4/2/0/0 PL 

 

2/2/0/0/0 

2/0/0/0/0 

  6 

MW-MB-ET-

37
 39,42

 

Principles of Refrigeration and Air 

Conditioning 
8)

 

- Principles of Refrigeration 

- Principles of Air Conditioning 

4/2/0/0 PL 

 

2/2/0/0/0 

2/0/0/0/0 

   6 

 

Recommendation for profiling 

[1] Energy Machines MW-MB-ET-09, -20, -23, -24, -38; -44 

[2] Building Energy Technology and Heat Supply MW-MB-ET-10, -11, -12, -26, -15 resp. -41, -39  

[3] Refrigeration, Cryogenics and Compressor Technology MW-MB-ET-09, -27, -35 resp. -36, -38, -42, -43 

[4] Renewable and Conventional Energy Supply MW-MB-ET-15, -16, -21, -38, -40, -41 

[5] Analytical and Numerical Methods in Energy Technology MW-MB-ET-18, -19, -20, -30, -31 as well as one compulsory  

  elective module of the field of study Power Engineering 

[6] Hydrogen and Nuclear Energy Technology MW-MB-ET-15, -21, -22, -27, -32, -33 

 

Choice of 3 out of 18 modules 

MW-MB-ET-

08 
 9, 32, 53

 

Steam and Gas Turbines 

- Steam and Gas Turbines 

  4/2/0/0 2xPL 

4/2/0/0/0 

 6 

MW-MB-ET-

09 
9, 32, 46

 

Turbo Pumps and Piston Working 

Machines 

- Turbopumps and Reciprocating 

Machines 

  2/2/0/0 2xPL 

 

 

2/2/0/0/0 

 6 

MW-MB-ET-

10 
9,

 

Building Energy Systems 

- Basics of Building Energy Technology 

- Heat Pump Systems 

  3/3/0/0 PL 

2/2/0/0/0 

1/1/0/0/0 

 6 

MW-MB-ET-

11 
9
 

Air Conditioning Systems/Supply 

Engineering 

- Indoor Air and Air-conditioning 

Technology 

- Gas and Sanitary Engineering 

  4/2/0/0 PL 

 

 

2/1/0/0/0 

2/1/0/0/0 

 6 
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Module no. Module name 5
th

 Semester 6
th

 Semester 8
th 

Semester 

(M) 

9
th

 Semester 

(M) 

LP 

V*
)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T 

MW-MB-ET-

12 
9
 

Evaluation of Energy Efficiency and 

Economy 

- Energy Assessment 

  2/2/0/1/0 PL 

 

2/2/0/1/0 

 6 

MW-MB-ET-

13 
9, 39, 46

 

Refrigeration Systems
 

- Refrigeration Systems and 

Components  

- Simulation of Refrigeration Systems 

and Components 

  3/2/0/1/0 2xPL 

 

2/1/0/1/0 

 

1/1/0/0/0 

 6 

MW-MB-ET-

36 
9, 39, 46

 

International Refrigeration and 

Compressor Course
 

- IRCC - International Refrigeration and 

Compressor Course Fundamentals 

  3/2/0/1/0 2xPL 

 

 

3/2/0/1/0 

 6 

MW-MB-ET-

14 
9, 24, 43

 

MW-MB-

KST-20 
9, 24, 43

 

Mobile Refrigeration and Special Cooling 

Tasks 

- Mobile Refrigeration and Special 

Refrigeration Tasks 

  3/1/0/1/0 2xPL 

 

 

3/1/0/1/0 

 6 

MW-MB-ET-

15 
9, 17

 

Renewable Energy Supply 

- Consolidation Renewable Energy 

Systems 

- Biomass Use 

  4/1/0/1/0 2xPL 

 

2/1/0/0/0 

2/0/0/1/0 

 6 

MW-MB-ET-

16 
9,

 

Thermal Process Technology 

- Operation and Maintenance 

- Energy Conversion and Processes in 

the Primary Industry 

  4/2/0/0 PL 

2/0/0/0/0 

 

2/2/0/0/0 

 6 

MW-MB-ET-

17 
8
 

Energy Systems Technology 

- Storage and Networks (Gas) 

- Storage and Grids (Electricity) 

- Hybrid Systems and Sector Coupling 

  4/2/0/0 PL 

1/0/0/0/0 

1/1/0/0/0 

2/1/0/0/0 

 6 

MW-MB-ET-

18  

Applied Molecular Thermodynamics 

- Applied Molecular Thermodynamics 

  2/2/0/0 PL 

2/2/0/0/0 

 6 

MW-MB-ET-

19 
9, 12, 27, 40

 

Properties and Thermodynamic 

Simulation 

- Thermodynamic Material 

Data/Simulation 

- Thermomechanical Simulation 

Methods for Energy Machines 

  4/1/0/1/0 2xPL 

 

 

2/1/0/1/0 

 

2/0/0/0/0 

 6 
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Module no. Module name 5
th

 Semester 6
th

 Semester 8
th 

Semester 

(M) 

9
th

 Semester 

(M) 

LP 

V*
)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T 

MW-MB-ET-

20 
9
 

Gas Dynamics and Numerical Fluid 

Mechanics 

- Computational Fluid Dynamics 

- Gas Dynamics 

  4/2/0/0 PL 

 

2/1/0/0/0 

2/1/0/0/0 

 6 

MW-MB-ET-

21 
9, 17

 

Nuclear Reactor Engineering 

- Nuclear Reactor Technology 

- Radioactivity and Radiation Protection 

- Decommissioning of Nuclear Facilities 

  3/1/0/1/0 2xPL 

1/1/0/0/0 

1/0/0/1/0 

1/0/0/0/0 

 6 

MW-MB-ET-

22 
9
 

Reactor Physics 

- Reactor Physics Aspects 

  3/1/0/1/0 2xPL 

3/1/0/1/0 

 6 

MW-MB-ET-

24
 9, 11

 

Machine Laboratory 

- Higher Metrology in Mechanical 

Engineering 

- Machine Inspections 

  4/0/0/2/0 PL 

 

2/0/0/1/0 

2/0/0/1/0 

 6 

MW-MB-ET-

35 
9
 

European Course of Cryogenics
 

- ECC - European Course of Cryogenics - 

Cryogenic Fundamentals 

  3/2/0/0 PL 

 

3/2/0/0/0 

 6 

MW-MB-ET-

40 
8, 9

 

Energy Storage and Energy Systems 

- Electrical Energy Storage 

- Storage and Networks (Gas) 

- Control Engineering Problems Relating 

to Energy Storage Systems and Energy 

Systems 

  4/2/0/0 PL 

2/1/0/0/0 

1/0/0/0/0 

 

 

1/1/0/0/0 

 6 

MW-MB-ET-

42 
43

 

 

Refrigeration and heat pump technology 

for mobile applications 

- Refrigeration and heat pump 

technology for mobile applications 

  3/1/0/1/0 2xPL 

 

 

3/1/0/1/0 

 6 

MW-MB-ET-

44
, 53

 

Thermal Turbines 

- Steam and Gas Turbines 

  4/2/0/0 2xPL 

4/2/0/0/0 

 6 

 

Choice of 3 out of 11 modules 

MW-MB-ET-

23 
1, 9

 

MW-MB-

LRT-33 
1, 9

 

Turbocompressors 

- Turbocompressor 

   2/2/0/0 PL 

2/2/0/0/0 
6 
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Module no. Module name 5
th

 Semester 6
th

 Semester 8
th 

Semester 

(M) 

9
th

 Semester 

(M) 

LP 

V*
)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T 

MW-MB-ET-

25 
3
 

Heat Supply 

- District Heating Supply 

- Heating Technology 

  

 

3/2/0/0 PL 

2/2/0/0/0 

1/0/0/0/0 

6 

MW-MB-ET-

26
 9

 

Energy and Load Management 

- Energy Management and Optimisation 

- Load Management 

   3/3/0/0 PL 

2/2/0/0/0 

1/1/0/0/0 

6 

MW-MB-ET-

27
 9

 

Cryogenics
 

- Cryogenics 

  
 

3/2/0/0 PL 

3/2/0/0/0 
6 

MW-MB-ET-

28 
3
 

Heat Pumps, Organic Vapour Cycle 

Processes (ORC) and ORC Machines 

- ORC - Processes and Machines 

- Heat Pumps and Expansion Machines 

   4/1/0/1/0 2xPL 

 

2/1/0/0/0 

2/0/0/1/0 

6 

MW-MB-ET-

29 
8
 

Innovative Energy Storage Systems 

- Innovative Energy Storage Applications 

- Control and Optimisation of Energy 

Storage Systems 

   4/1/0/1/0 PL 

2/0/0/0/0 

 

2/1/0/1/0 

6 

MW-MB-ET-

30 
 9, 17

 

Process Simulation and Validation in 

Power Engineering 

- Modelling and Simulation of Energy 

Storage Systems and Energy 

Converters using MATLAB/Simulink 

- Simulation of Thermal Processes 

   4/2/0/0 PL 

 

 

 

2/1/0/0/0 

2/1/0/0/0 

6 

MW-MB-ET-

31
 9

 

Process Measurement Technology and 

Mathematical Methods of Measurement 

Data Processing 

- Mathematical Methods of Signal and 

Image Data Processing 

- Process Measurement Technology and 

Sensors 

   4/0/0/1/0 PL 

 

 

 

 

2/0/0/1/0 

2/0/0/0/0 

6 

MW-MB-ET-

32
 9, 17

 

Thermo Hydraulics and Safety of Nuclear 

Facilities 

- Nuclear Safety Methods 

- Thermohydraulics of Nuclear Reactors 

  

 

3/1/0/1/0 2xPL 

 

2/1/0/1/0 

1/0/0/0/0 

6 

MW-MB-ET-

33
 9

 

Hydrogen Energy Technology 

- Hydrogen Energy Technology 

   3/1/0/1/0 2xPL 

3/1/0/1/0 
6 
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Module no. Module name 5
th

 Semester 6
th

 Semester 8
th 

Semester 

(M) 

9
th

 Semester 

(M) 

LP 

V*
)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T 

MW-MB-ET-

34
 9, 43

 

Load Management of Refrigeration 

Plants 

- Demand Side of Refrigeration and Air 

Conditioning Systems 

- Components and Control for variable 

Load Requirements 

   2/2/0/0 PL 

 

 

1/1/0/0/0 

 

1/1/0/0/0 

6 

MW-MB-ET-

38 
3, 9, 39

 

Processes and Machines for Low 

Temperature and Waste Heat Utilization  

- ORC - Processes and Machines 

- Heat Pumps and Expansion Machines 

   4/2/0/0 PL 

 

2/1/0/0/0 

2/1/0/0/0 

6 

MW-MB-ET-

39 
3, 9

 

District Heating Systems 

- District Heating Supply 

- Heating Technology 

  

 

3/2/0/0 PL 

2/2/0/0/0 

1/0/0/0/0 

6 

MW-MB-ET-

41 
8, 9

 

Methods and System Concepts for 

Innovative Energy Storage Applications 

- Hybrid Storage Systems and Sector 

Coupling 

- Innovative Energy Storage Applications 

  

 

4/2/0/0 PL 

 

2/2/0/0/0 

 

2/0/0/0/0 

6 

MW-MB-ET-

43 
43

 

Demand Side management of 

refrigeration systems and heat pumps 

- Demand Side Management of 

Refrigeration and Air Conditioning 

Systems 

- Control of Refrigeration and Heat 

Pump Systems 

  

 

2/2/0/0/0 PL 

 

 

 

1/1/0/0/0 

 

1/1/0/0/0 

6 
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Module no. Module name 5
th

 Semester 6
th

 Semester 8
th 

Semester 

(M) 

9
th

 Semester 

(M) 

LP 

V*
)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T 

 

Field of study Automotive and Railway Vehicle Engineering (KST) 
4)

 

Elective modules 

 

Recommendation for profiling 

[1] Vehicle Technology in Road Operations MW-MB-KST-01, -02, -03 - -05, -06, -07, -08 - -14, -15, -16 - -19, -21, 

-23, -24 , -33, -35 
**)

 

[2] Rail Vehicle Technology MW-MB-KST -01, -03, -04 - -05, -09, -10, -11 - -17, -18, -19 - -25,  

 -26, -27, -34
**)

 

 

Choice of 3 out of 5 modules 

MW-MB-

KST-01 

MW-MB-

AKM-02 

Fluid Power and Electrical Drive Systems 

- Basics of Fluid Power Drives and 

Controls 

- Electric Drives 

4/2/0/0 PL 

 

2/1/0/0/0 

2/1/0/0/0 

   7 

MW-MB-

KST-02
 24

 

Fundamentals of Automotive 

Engineering 

- Advanced Fundamentals Internal 

Combustion Engines 

- Automotive I - Components and 

Subsystems 

3/2/0/1/0 PL 

 

 

1/0/0/1/0 

 

2/2/0/0/0 

   7 

MW-MB-

KST-03
 52

 

Fundamentals of Internal Combustion 

Engines and Drive Systems 

- Drive Systems 

- Fundamentals of Combustion Engines 

- Design Document Drive Assembly 

4/2/0/0 2xPL 

 

2/0/0/0/0 

2/0/0/0/0 

0/2/0/0/0 

   7 

MW-MB-

KST-04 

Fundamentals of Rail Vehicles 

- Fundamentals of Rail Vehicle 

Technology 

- Basics of Traction Unit Technology 

4/1/0/0 PL 

 

2/1/0/0/0 

2/0/0/0/0 

   7 
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Module no. Module name 5
th

 Semester 6
th

 Semester 8
th 

Semester 

(M) 

9
th

 Semester 

(M) 

LP 

V*
)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T 

MW-MB-

KST-28
 17, 23, 

24, 32
 

MW-MB-

AKM-01
 17, 23, 

24, 32
 

MW-MB-

VTMB-01
 17, 

23, 24, 32
 

Fundamentals of Construction and 

Dynamic Dimensioning of Machines 

- Constructive Development Process 

- Machine Dynamics 

4/2/0/1/0 2xPL 

 

2/0/0/1/0 

2/2/0/0/0 

 

   7 

 

Choice of 2 out of 4 modules 

MW-MB-

KST-05 

Construction Materials and Structural 

Durability 

- Construction Materials 

- Operational Strength 

 3/1/0/0 PL 

 

2/0/0/0/0 

1/1/0/0/0 

  6 

MW-MB-

KST-07 

Advanced Course: Internal Combustion 

Engines 

- Internal Combustion Engine Design 

- Selected Chapters of Internal 

Combustion Engines 

 4/0/0/0 PL 

 

2/0/0/0/0 

 

2/0/0/0/0 

  6 

MW-MB-

KST-11 

Electrical Drive and Control Systems 

- Traction Motors 

- Rail Vehicle Control Technology 

 6/0/0/0 PL 

4/0/0/0/0 

2/0/0/0/0 

  6 

MW-MB-

KST-11
 44, 58 

(valid for 

the SoSe 

2024) 

Electrical Drive and Control Systems 

- Electric vehicles 

 

 

- Traction Motors 

Theory of electric traffic systems (only 

part on asynchronous machine as 

preparation for "traction motors") 

 6/0/0/0 PL 

3/0/0/0/0 

(optional 1 SWS 

exercise) 

2/0/0/0/0 

(optional 2 SWS 

exercise) 

1/0/0/0/0 

  6 

MW-MB-

KST-12 

Diagnostics and Acoustics 

- Measured Value Processing and 

Diagnostic Technology 

- Machine and Vehicle Acoustics 

 4/2/0/1/0 PL 

 

2/1/0/0/0 

2/1/0/1/0 

  6 
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Module no. Module name 5
th

 Semester 6
th

 Semester 8
th 

Semester 

(M) 

9
th

 Semester 

(M) 

LP 

V*
)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T 

 

Choice of 2 out of 5 modules 

MW-MB-

KST-06 

Connected Mechatronic Systems 

- Electronic Vehicle Systems and 

Automated Driving Functions 

- Laboratory Practical Course in Vehicle 

Electronics 

- Networked Systems and Vehicle 

Communication 

 4/0/0/1/0 PL 

 

2/0/0/0/0 

 

0/0/0/1/0/ 

 

2/0/0/0/0 

  7 

MW-MB-

KST-08
 24

 

Full Vehicle Functions in Automotive 

Engineering 

- KFZ II - Complete Vehicle Functions 

- Laboratory Practical Course 

Automotive Engineering 

 2/0/0/4/0 2xPL 

 

2/0/0/0/0 

 

0/0/0/4/0 

  7 

MW-MB-

KST-09 

Traction Mechanics 

- Driving Dynamics 

- Traction Unit Configurations 

 4/1/0/1/0 PL 

2/1/0/0/0 

2/0/0/1/0 

  7 

MW-MB-

KST-09
 44, 58 

(valid for 

the SoSe 

2024) 

Traction Mechanics 

- Driving Dynamics 

- Traction Unit Configurations 

 4/1/0/0/0 PL 

2/1/0/0/0 

2/0/0/0/0 

  7 

MW-MB-

KST-10 

Supporting Structures of Rail Vehicles 

- Supporting Structures 

 3/1/0/0 PL 

3/1/0/0/0 

  7 

MW-MB-

AKM-09
 17, 26

 

MW-MB-

KST-29
 17, 26

 

Tools and Methods of Product 

Development 

- Digital MockUp in Product 

Development 

- Designing with CAD 

 2/4/0/0 2xPL 

 

 

1/2/0/0/0 

1/2/0/0/0 

  7 

MW-MB-

KST-32
 26

 

MW-MB-

AKM-37
 26

 

Methodical Product Development and 

Selected Tools 

- Digital MockUp in Product 

Development 

- Designing with CAD 

 2/4/0/0 2xPL 

 

 

1/2/0/0/0 

1/2/0/0/0 

  7 
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Module no. Module name 5
th

 Semester 6
th

 Semester 8
th 

Semester 

(M) 

9
th

 Semester 

(M) 

LP 

V*
)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T 

 

Choice of 3 out of 9 modules 

MW-MB-

KST-13
 24

 

Dynamics of Vehicle Drives 

- Dynamics of Vehicle Drives 

  2/2/0/2/0 PL 

2/2/0/2/0 

 6 

MW-MB-

KST-14
 24

 

Simulation and Experimental Studies on 

Internal Combustion Engines 

- Experimental Studies on Combustion 

Engines 

- Simulation of Combustion Engines 

  2/0/4/0/0 PL 

 

0/0/4/0/0 

 

2/0/0/0/0 

 6 

MW-MB-

KST-15
 24

 

Functional Design in Automotive 

Engineering 

- KFZ III - Functional Design 

- Selected Chapters of Automotive 

Engineering 

  4/0/0/0 PL 

 

2/0/0/0/0 

 

2/0/0/0/0 

 6 

MW-MB-

KST-16
 24

 

Operations Safety in Connected, 

Automated Driving 

- Vehicle Concepts in Connected, 

Automated Driving 

- Human-machine Interaction and 

Modelling 

  4/2/0/0 PL 

 

 

2/1/0/0/0 

 

2/1/0/0/0 

 6 

MW-MB-

KST-17
 24, 56

 

Brake Systems and Brake Operation 

- Braking of the Rail Vehicles 

  4/0/0/1/0 PL 

4/0/0/1/0 

 6 

MW-MB-

KST-18
 24, 30

 

Running Gears of Rail Vehicles 

- Running Gears of the Rail Vehicles 

  2/2/0/0 PL 

2/2/0/0/0 

 6 

MW-MB-

KST-19 
12, 24, 

27, 40, 57
 

Rail Vehicle Design 

- Alternative Rail Vehicle Concepts 

- Project Work Rail Vehicle Technology 

  2/1/0/1/0 2xPL 

2/0/0/0/0 

0/1/0/1/0 

 6 

MW-MB-

KST-34
 45, 59

 

(valid for 

the SoSe 

2024) 

Quality and RAMS Management 

- Quality and RAMS Management 

  2/2/0/0/0 PL 

2/2/0/0/0 

 6 
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Module no. Module name 5
th

 Semester 6
th

 Semester 8
th 

Semester 

(M) 

9
th

 Semester 

(M) 

LP 

V*
)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T 

MW-MB-

KST-20
 9, 24, 43

 

MW-MB-ET-

14
 9, 24, 43

 

Mobile Refrigeration and Special Cooling 

Tasks 

- Mobile Refrigeration and Special 

Refrigeration Tasks 

  3/1/0/1/0 2xPL 

 

 

3/1/0/1/0 

 6 

MW-MB-

KST-33
 29

 

Engineering Design - Concept 

Development of a Formula Student 

Vehicle 

- Engineering Design - Concept 

Development of a Formula Student 

Vehicle 

  0/0/1/3/0 PL 

 

 

 

 

0/0/1/3/0 

 6 

MW-MB-

KST-35 
43

 

Mobile Refrigeration and Heat Pump 

Technology 

- Mobile Refrigeration and Heat Pump 

Technology 

  3/0/0/1/0 2xPL 

 

 

3/0/0/1/0 

 6 

MW-MB-

KST-36
 56

 

Brakes on rail vehicles 

- Brakes on rail vehicles 

  3/1/0/0,5/0 PL 

3/1/0/0,5/0 

 6 

 

Choice of 3 out of 8 modules 

MW-MB-

KST-21
 19, 24, 

36, 51
 

Design and Optimization of Vehicle 

Systems 

- Energy Management and Operating 

Strategies for Mobile and Stationary 

Energy Systems 

- Design of Mechatronic Systems 

   4/1/0/0 PL 

 

 

 

2/0/0/0/0 

2/1/0/0/0 

6 

MW-MB-

KST-22
 19, 24, 

36, 51
 

Simulation Methods in Vehicle 

Development 

- Simulation Methods in Vehicle 

Development 

and optionally 

- Internship Vehicle Calculation KFZ or 

- Internship Vehicle Calculation SFZ 

   2/2/0/2/0 PL 

 

2/2/0/0/0 

and optionally 

 

0/0/0/2/0 or 

0/0/0/2/0 

6 

MW-MB-

KST-23
 19, 24, 

36, 51
 

Vehicle Safety 

- Vehicle Safety of Automated Vehicles 

- Integral Safety 

   4/0/0/1/0 PL 

2/0/0/1/0 

2/0/0/0/0 

6 
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Module no. Module name 5
th

 Semester 6
th

 Semester 8
th 

Semester 

(M) 

9
th

 Semester 

(M) 

LP 

V*
)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T 

MW-MB-

KST-24
 19, 24, 

36, 51
 

Motorcycle and Commercial Vehicle 

Technology 

- Motorbike Technology 

- Commercial Vehicle Technology 

   4/0/0/0 PL 

 

2/0/0/0/0 

2/0/0/0/0 

6 

MW-MB-

KST-25
 18, 19, 

24, 35, 36, 50, 51
 

Design of Traction Units 

- Alternative Traction Unit Drives 

- Driving Dynamics Simulation 

- Project Work Traction Unit Technology 

   3/2/0/1/0 2xPL 

2/0/0/0/0 

1/1/0/0/0 

0/1/0/1/0 

6 

MW-MB-

KST-26
 19, 24, 

36, 51
 

Advanced Course: Rail Vehicles 

- Selected specialisations in Traction and 

Rail Vehicle Technology 

- Maintenance 

- Local Transport Vehicles 

   6/0/0/0 2xPL 

 

2/0/0/0/0 

2/0/0/0/0 

2/0/0/0/0 

6 

MW-MB-

KST-27
 19, 24, 

36, 51
 

Electrical Railway Systems 

- Electric Railways 

- Project Work Electrical Systems in 

Railway Vehicles 

   2/1/0/2/0 2xPL 

2/0/0/1/0 

 

0/1/0/1/0 

6 
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Module no. Module name 5
th

 Semester 6
th

 Semester 8
th 

Semester 

(M) 

9
th

 Semester 

(M) 

LP 

V*
)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T 

 

Field of study Lightweight Engineering (LB) 
4)

 

Compulsory modules 

MW-MB-LB-

01
 36

 

Fundamentals of Lightweight 

Engineering 

- Basic Features of Lightweight 

Construction 

- Machine Dynamics 

4/2/0/0 PL 

 

 

2/1/0/0/0 

2/1/0/0/0 

   7 

MW-MB-LB-

02 

Lightweight Materials 

- Fundamentals of Polymer Materials 

- Plastics Testing 

- Non-ferrous Metals, Ceramics, Natural 

Materials 

5/0/0/1/0 2xPL 

2/0/0/0/0 

1/0/0/1/0 

 

2/0/0/0/0 

   7 

MW-MB-LB-

03 
1, 39

 

Fiber-Reinforced Materials 

- Fibre Composites 

- Textile semi-finished Products and 

Process 

4/1/0/1/0 PL 

2/1/0/0/0 

 

2/0/0/1/0 

   7 

MW-MB-LB-

04 

Calculation of Lightweight Structures 

- Calculation of Lightweight Structures 1 

- Simulation Technology 

 3/1/0/2/0 PL 

2/1/0/0/0 

1/0/0/2/0 

  7 

MW-MB-LB-

05
 39

 

Fiber Composites Technology 

- Fiber Composites Technologies 

- Connection Techniques 

 3/2/0/0 PL 

1/1/0/0/0 

2/1/0/0/0 

  6 

MW-MB-LB-

06 

Fundamentals of Polymer Technology 

- Plastics Technology 

- Plastics Processing 

 4/2/0/0 PL 

2/1/0/0/0 

2/1/0/0/0 

  7 

MW-MB-LB-

07
 46

 

Development of Lightweight Structures 

- Lightweight Construction Exercise 

- Lightweight Construction 

 2/2/0/0 PL 

0/2/0/0/0 

2/0/0/0/0 

  6 
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Module no. Module name 5
th

 Semester 6
th

 Semester 8
th 

Semester 

(M) 

9
th

 Semester 

(M) 

LP 

V*
)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T 

Elective modules 

 

Recommendation for profiling 

[1] Lightweight Design Engineer MW-MB-LB-08, -09, -15, -17, -20, -21, -24 
**)

 

[2] Lightweight Design Calculation Engineer MW-MB-LB-08, -11, -12, -15, -17, -19, -21, -24 
**)

 

[3] Lightweight Construction Engineer MW-MB-LB-09, -10, -13, -16, -18, -20, -21 
**)

 

 

Choice of 3 out of 7 modules 

MW-MB-LB-

08 

Dimensioning of Lightweight Structures 

- Calculation of Composite Fibre 

Structures 1 

- Calculation of Lightweight Structures 2 

  4/2/0/0 PL 

 

2/1/0/0/0 

2/1/0/0/0 

 6 

MW-MB-LB-

09 

Design of Lightweight Structures 

- Designing with Fibre Composites 1 

- Design of Lightweight Structures 

  4/1/0/0 PL 

2/1/0/0/0 

2/0/0/0/0 

 6 

MW-MB-LB-

10
 39

 

Polymer Technologies 

- Process Design of Plastics Processing 

- Tool Design 

  3/2/0/0 PL 

2/1/0/0/0 

1/1/0/0/0 

 6 

MW-MB-LB-

11 
1
 

MW-MB-

LRT-09 
1
 

Vibration Technology and Structural 

Durability 

- Operational Strength 

- Vibration Technology 

  3/2/0/0 PL 

 

1/1/0/0/0 

2/1/0/0/0 

 6 

MW-MB-LB-

12 

Continuum Mechanics and Structural 

Analysis 

- Continuum Mechanics 

- Beam and Shell Structures 

  4/1/0/0 2xPL 

 

2/1/0/0/0 

2/0/0/0/0 

 6 

MW-MB-LB-

13 

Construction Materials and Surface 

Engineering 

- Construction Materials 

- Surface Technology 

  4/1/0/0 PL 

 

2/0/0/0/0 

2/1/0/0/0 

 6 

MW-MB-LB-

14
 34

 

Function-Integrated Components 

- Lightweight Mechanisms 

- Multifunctional Structures 

  4/2/0/0 PL 

2/1/0/0/0 

2/1/0/0/0 

 6 
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Module no. Module name 5
th

 Semester 6
th

 Semester 8
th 

Semester 

(M) 

9
th

 Semester 

(M) 

LP 

V*
)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T 

MW-MB-LB-

24
 34 

MW-MB-

LRT-36
 34

 

Multifunctional Structures and Function-

Integrated Components 

- Lightweight Mechanisms 

Multifunctional Structures 

  4/2/0/0 PL 

 

2/1/0/0/0 

2/1/0/0/0 

 6 

 

Choice of 3 out of 8 modules 

MW-MB-LB-

15 

Calculation and Design with Fiber 

Composites 

- Calculation of Fibre Composite 

Structures 2 

- Designing with Fibre Composites 2 

   3/2/0/0 PL 

 

2/1/0/0/0 

 

1/1/0/0/0 

6 

MW-MB-LB-

16
 39

 

MW-MB-

VTMB-29
 39

 

Manufacturing of Fiber Composite 

Structures 

- Technologies for Thermoset 

Composites 

- Technologies for Thermoplastic 

Composites 

   3/2/0/0 PL 

 

 

2/1/0/0/0 

 

1/1/0/0/0 

6 

MW-MB-LB-

17
 37

 

MW-MB-

VTMB-28
 37

 

Adaptive Structures for Lightweight 

Design 

- Active Compliant Structures 

- Function-integrative Lightweight 

Structures 

   3/2/0/0 PL 

 

1/1/0/0/0 

 

2/1/0/0/0 

6 

MW-MB-LB-

18 

Quality Assurance Management 

- Process Analysis 

- Quality Assurance 

   4/1/0/0 PL 

2/0/0/0/0 

2/1/0/0/0 

6 

MW-MB-LB-

19 

Damage and Fatique of Fiber Composites  

- Fatigue in Fibre Composites 

- Damage in Fibre Composites 

   3/2/0/0 PL 

1/1/0/0/0 

2/1/0/0/0 

6 

MW-MB-LB-

20 

Designing with Polymers 

- Design Suitable for Plastics 

- Special Problems in Plastics 

Technology 

   4/1/0/0 PL 

2/1/0/0/0 

 

2/0/0/0/0 

6 
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Module no. Module name 5
th

 Semester 6
th

 Semester 8
th 

Semester 

(M) 

9
th

 Semester 

(M) 

LP 

V*
)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T 

MW-MB-LB-

21
 39

 

Special Problems of Lightweight 

Engineering 

Selection of 2 out of 4 contents (upper 

Seminars) 

- FEM in Multi-material Design 

- Function-integrative Lightweight 

Construction 

- FVW and Plastics in Medical 

Technology 

- Lightweight Construction through 

Bionics 

   0/4/0/0 PL 

 

 

 

0/2/0/0/0 

 

0/2/0/0/0 

 

0/2/0/0/0 

 

0/2/0/0/0 

6 

MW-MB-LB-

22 

Sector-specific Lightweight Structures 

and Technologies 

Selection of 1 out of 3 contents 

- 3D CAE technique for Fibre-based 

Materials (MW-MB-VTMB-18) 

- Functionalisation and Boundary Layer 

Design (MW-MB-VTMB-20) 

- Assembly and Robotics (MW-MB-PT-25) 

   #/#/#/# PL 
5) 

 

 

 

 

1/2/0/2/0 PL 

 

2/0/0/3/0 PL 

3/2/0/0 2xPL 

6 
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Module no. Module name 5
th

 Semester 6
th

 Semester 8
th 

Semester 

(M) 

9
th

 Semester 

(M) 

LP 

V*
)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T 

 

Field of study Aerospace Engineering (LRT) 
4)

 

Compulsory modules 

MW-MB-

LRT-01 
9
 

Fundamentals of Aerodynamics and 

Flight Mechanics 

- Aerodynamics 1 

- Fundamentals of Flight Mechanics 

4/3/0/0 PL 

 

2/2/0/0/0 

2/1/0/0/0 

   7 

MW-MB-

LRT-02 
17

 

Fundamentals of Aerospace Vehicles 

- Aircraft Design 

- Space Systems 

4/3/0/0 PL 

2/2/0/0/0 

2/1/0/0/0 

   7 

MW-MB-

LRT-03 

Fundamentals of Aerospace Engineering 

- Aerospace Materials 

- Fluid Mechanics Fundamentals of 

Turbomachinery 

4/2/0/0 PL 

2/0/0/0/0 

 

2/2/0/0/0 

   7 

MW-MB-

LRT-04 

Fundamentals of Flight Propulsion 

- Gas Dynamics 

- Aircraft Propulsion 1 

 4/2/0/0 PL 

2/1/0/0/0 

2/1/0/0/0 

  7 

MW-MB-

LRT-05 

Numerical Methods of Fluid Mechanics 

and Structural Mechanics 

- Finite Element Method 

- Computational Fluid Dynamics 

 4/1/0/2/0 PVL, PL 

 

2/0/0/1/0 

2/1/0/1/0 

  7 

Elective modules 

 

Recommendation for profiling 

[1] Aircraft Technology MW-MB-LRT-06, -09, -10, -13, -14, -15, -16, -17, -24, -28, -29, -35 
***)

 

[2] Space Technology MW-MB-LRT-07, -09, -10, -13, -17, -18, -19, -20, -30, -31 
***)

 

[3] Aircraft Engines  MW-MB-LRT-08, -09, -10, -21, -22, -23, -24, -26, -27, -32, -33 
***)

 

 

Choice of 2 out of 4 modules 

MW-MB-

LRT-06 
17, 46

 

Aircraft Design 

- Aircraft Design 1 

- Numerical Tools for Aircraft Design 

 2/3/0/0 2xPL 

2/1/0/0/0 

0/2/0/0/0 

  6 

MW-MB-

LRT-07 

Space Technology 

- Basics of Space Propulsion 

- Satellite Technology 

 4/2/0/0 PL 

2/1/0/0/0 

2/1/0/0/0 

  6 
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Module no. Module name 5
th

 Semester 6
th

 Semester 8
th 

Semester 

(M) 

9
th

 Semester 

(M) 

LP 

V*
)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T 

MW-MB-

LRT-08 

Turbomachines for Flight Propulsion 

- Turbomachinery Theory 

 2/2/0/0 PL 

2/2/0/0/0 

  6 

MW-MB-

LRT-09 
1
 

MW-MB-LB-

11 
1
 

Vibration Technology and Structural 

Durability 

- Operational Strength 

- Vibration Technology 

 3/2/0/0 PL 

 

1/1/0/0/0 

2/1/0/0/0 

  6 

 

Choice of 3 out of 14 modules 

MW-MB-

LRT-10 
17, 46

 

Design of Innovative Aerospace 

Structures 

- Design of Composite Aerospace 

Vehicles 

- Design Project Aerospace Structures 

  2/3/0/0 2xPL 

 

 

2/2/0/0/0 

0/1/0/0/0 

 6 

MW-MB-

LRT-11
 34

 

Multifunctional Structures and 

Components 

- Lightweight Mechanisms 

- Multifunctional Structures 

  4/2/0/0 PL 

 

2/1/0/0/0 

2/1/0/0/0 

 6 

MW-MB-

LRT-12 

MW-MB-

SIM-11 

Fracture Criteria and Fracture Mechanics 

- Fracture Criteria and Fracture 

Mechanics 

  2/2/0/0 PL 

 

2/2/0/0/0 

 6 

MW-MB-

LRT-13 
12, 17, 

46
 

Interdisciplinary Design Project 

Aerospace Engineering 

- Interdisciplinary Design Project 

Aerospace Engineering 

  0/2/0/2/0 PL 

 

 

0/2/0/2/0 

 6 

MW-MB-

LRT-14 
17, 46

 

Aircraft Structures 

- Aircraft Design Project 

- Aircraft Design 2 

  2/3/0/0 2xPL 

0/2/0/0/0 

2/1/0/0/0 

 6 

MW-MB-

LRT-15
 46

 

Aerodynamics of Aircraft 

- Aerodynamics 2 

- Flow Practical Course 

  2/2/0/1/0 2xPL 

2/1/0/0/0 

0/1/0/1/0 

 6 

MW-MB-

LRT-16 

Aircraft Manufacturing 

- Introduction to Aircraft Production 

- Special Manufacturing Processes 

  4/1/0/0 PL 

2/1/0/0/0 

2/0/0/0/0 

 6 
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Module no. Module name 5
th

 Semester 6
th

 Semester 8
th 

Semester 

(M) 

9
th

 Semester 

(M) 

LP 

V*
)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T 

MW-MB-

LRT-17 
17

 

Flight Dynamics and Control 

- Flight Dynamics 

- Flight Control 

  4/2/0/0 PL 

2/1/0/0/0 

2/1/0/0/0 

 6 

MW-MB-

LRT-18 
32, 46

 

Space Mission Design 

- Orbital Mechanics and Mission 

Planning 

- Spacecraft Attitude Control Systems 

- Mission Planning and Design 

  4/1/0/0 2xPL 

 

2/0/0/0/0 

1/0/0/0/0 

1/1/0/0/0 

 6 

MW-MB-

LRT-19 

Space Propulsion 

- Electric Space Propulsion and Future 

Concepts 

- Support Systems 

  4/1/0/0 PL 

 

2/1/0/0/0 

2/0/0/0/0 

 6 

MW-MB-

LRT-20
 38

 

Space Enviroment 

- Astronautics and Life Support Systems 

- Interplanetary Space Travel 

- Space Environment and Space 

Weather 

  5/0/0/0 PL 

1/0/0/0/0 

2/0/0/0/0 

 

2/0/0/0/0 

 6 

MW-MB-

LRT-21 

Technology of Flight Propulsion 

- Aircraft Propulsion 2 

  2/2/0/0 PL 

2/2/0/0/0 

 6 

MW-MB-

LRT-22 

Thermofluiddynamics 

- Thermofluid Dynamics 

  2/2/0/0 PL 

2/2/0/0/0 

 6 

MW-MB-

LRT-23 

MW-MB-

SIM-14 

Turbulent Flows and their Modelling 

- Turbulent Flow and their Modelling 

  2/2/0/1/0 PL 

2/2/0/1/0 

 6 

MW-MB-

LRT-36
 34 

MW-MB-LB-

24
 34

 

Multifunctional Structures and Function-

Integrated Components 

- Lightweight Mechanisms 

- Multifunctional Structures 

  4/2/0/0 PL 

 

2/1/0/0/0 

2/1/0/0/0 

 6 
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Module no. Module name 5
th

 Semester 6
th

 Semester 8
th 

Semester 

(M) 

9
th

 Semester 

(M) 

LP 

V*
)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T 

 

Choice of 3 out of 12 modules 

MW-MB-

LRT-24 
9, 17, 46 

MW-MB-

SIM-22 
9, 17, 46

 

Aeroelastics 

- Basics of Aeroelasticity 

- Aeroelasticity Design Project 

- Structure-flow Coupling 

   4/1/0/0 2xPL 

2/0/0/0/0 

0/1/0/0/0 

2/0/0/0/0 

6 

MW-MB-

LRT-25 
9
 

 

Communication Navigation Surveillance 

(CNS) 

- Communication Surveillance 

- Navigation 

   4/0/0/1 PL 

 

2/0/0/0/1 

2/0/0/0/0 

6 

MW-MB-

LRT-26 
9
 

Probabilistics and Robust Design 

- Probabilistic and Robust Design 

   3/2/0/0 PL 

3/2/0/0/0 
6 

MW-MB-

LRT-27 
9, 46

 

MW-MB-

SIM-20 
9, 46

 

Simulation Technology in Fluid 

Mechanics 

- Advanced Computational Fluid 

Dynamics 

- Flow Simulation on Supercomputers 

   3/1/0/1/0 2xPL 

 

 

2/1/0/0/0 

1/0/0/1/0 

6 

MW-MB-

LRT-28 
9
 

Aircraft Maintenance 

- Basics of Aircraft Maintenance 

- Repair Technologies for Aircraft 

Structures 

   4/1/0/0 PL 

2/0/0/0/0 

 

2/1/0/0/0 

6 

MW-MB-

LRT-29 
9, 17

 

Aircraft Systems 

- Introduction to Aircraft Systems 

- Aircraft Hydraulics 

   3/2/0/0 PL 

2/1/0/0/0 

1/1/0/0/0 

6 

MW-MB-

LRT-30 
9, 46

 

Space and Science 

- Design of Scientific Space Experiments 

- Seminar Space and Science 

   3/2/0/0 2xPL 

1/1/0/0/0 

2/1/0/0/0 

6 

MW-MB-

LRT-31 
9
 

Energy Supply in Space 

- Power Systems for Spacecraft 

- Space Electronics and Software 

   3/1/0/0 PL 

2/1/0/0/0 

1/0/0/0/0 

6 

MW-MB-

LRT-32 
9, 46

 

Design of Jet Engines 

- Jet Engine Design 

- Design Project ZTL 

   2/2/0/0 2xPL 

2/1/0/0/0 

0/1/0/0/0 

6 
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Module no. Module name 5
th

 Semester 6
th

 Semester 8
th 

Semester 

(M) 

9
th

 Semester 

(M) 

LP 

V*
)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T 

MW-MB-

LRT-33 
1, 9

 

MW-MB-ET-

23 
1, 9

 

Turbocompressors 

- Turbocompressor 

   2/2/0/0 PL 

2/2/0/0/0 

 

6 

MW-MB-

LRT-34 
9, 46

 

 

Fundamentals of Flight Operations within 

the Modern Cockpit 

- Air Traffic Facilities, Operations and Air 

Traffic Control 

- Cockpit Technologies 

  

 4/1/0/0 2xPL 

 

 

2/0/0/0/0 

2/1/0/0/0 

6 

MW-MB-

LRT-35 
14, 46

 

 

Optimal and Robust Flight Control 

- Optimal and Robust Flight Control   

 3/2/0/0 2xPL 

3/2/0/0/0 
6 
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Module no. Module name 5
th

 Semester 6
th

 Semester 8
th 

Semester 

(M) 

9
th

 Semester 

(M) 

LP 

V*
)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T 

 

Field of study Production Engineering (PT) 
4)

 

Compulsory modules 

MW-MB-PT-

01
 1

 

Production Engineering - Manufacturing 

Processes 

- Joining Technology 

- Surface and Coating Technology 

- Forming and Remoulding Technology 

- Cutting and Removal Technology 

4/2/0/0 2xPL 

 

1/0/0/0/0 

1/0/0/0/0 

1/1/0/0/0 

1/1/0/0/0 

   7 

MW-MB-PT-

02 
54

 

Production Engineering - Manufacturing 

and Planning 

- Occupational Science 

- Production Planning 

- Production and Logistics 

4/1/0/0 PL 

 

1/0/0/0/0 

2/1/0/0/0 

1/0/0/0/0 

   7 

MW-MB-PT-

03 

Production Engineering - Machine Tools 

and Production Automatization 

- Production Automation 

- Machine Tools - Basics 

4/2/0/0 PL 

 

2/1/0/0/0 

2/1/0/0/0 

   7 

Elective modules 

 

Recommendation for profiling 

[1] Method and Machine MW-MB-PT- 04, -05, -06, -09, -10, -12, -13, -14, -15, -16, -20, -21,  

    -23, -24, -26, -27, -29, -30, -31
****)

 

2] Procedure and Planning MW-MB-PT- 04, -05, -09, -12, -13, -14, -15, -16, -19, -23, -24, 

    -25, -26, -27, -31, -33, -34 
****)

 

3] Planning and People MW-MB-PT- 04, -05, -11, -17, -18, -19, -25, -28, -29, -33, -34 
****)

 

 

Selection of 2 out of 4 modules 

MW-MB-PT-

04
 47

 

Manufacturing Processes - Advanced 

Course 

- Welding Process 

- Forming Process Design 

 3/2/0/0 PL 

 

2/1/0/0/0 

1/1/0/0/0 

  7 
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Module no. Module name 5
th

 Semester 6
th

 Semester 8
th 

Semester 

(M) 

9
th

 Semester 

(M) 

LP 

V*
)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T 

MW-MB-PT-

05 
31

 

Additive Manufacturing 

- Additive Manufacturing of Metallic 

Components 

- Additive Manufacturing of non-metallic 

Components 

- Original Mould Technology 

 4/2/0/0 2xPL 

 

1/1/0/0/0 

 

1/1/0/0/0 

2/0/0/0/0 

  7 

MW-MB-PT-

06 

Development of Machine Tools 

- Building Group Design 

- Controlled Drives 

 4/2/0/1/0 PL 

2/1/0/1/0 

2/1/0/0/0 

  7 

MW-MB-PT-

07 
8
 

Industrial Engineering 

- Work Organisation 

- Ergonomics 

 4/2/0/0 2xPL 

2/1/0/0/0 

2/1/0/0/0 

  7 

MW-MB-PT-

32 
8, 53

 

Industrial Engineering and Ergonomics  

- Work Organisation 

- Ergonomics 

 4/2/0/0 2xPL 

2/1/0/0/0 

2/1/0/0/0 

  7 

MW-MB-PT-

34
 53

 

Ergonomics and Industrial Engineering  

- Work Organisation 

- Ergonomics 

 4/2/0/0 2xPL 

2/1/0/0/0 

2/1/0/0/0 

  7 

 

Selection of 2 out of 4 modules 

MW-MB-PT-

08
 47, 53

 

Production Planning - Advanced Course 

- Production Planning - Assembly 

- Production Planning - Parts Production 

 2/2/0/0 2xPL 

1/1/0/0/0  

1/1/0/0/0 

  6 

MW-MB-PT-

09 
1, 46

 

Laser and Plasma Technology 

- Laser Technology 

- Plasma Technology 

 3/2/0/0 2xPL 

2/1/0/0/0 

1/1/0/0/0  

  6 

MW-MB-PT-

10 

Production Measurement Technology 

- Higher Metrology in Mechanical 

Engineering 

- Coordinate Measuring Technology 

 4/0/0/2/0 PL 

 

2/0/0/1/0 

2/0/0/1/0 

  6 

MW-MB-PT-

11
 48

 
 

Production System and Intralogistics 

- Production System Planning 

- Intralogistics Systems 

 4/0/0/0 PL  

2/0/0/0/0 

2/0/0/0/0 

  6 

MW-MB-PT-

33
 53

 

Production Planning - Parts Production 

and Assembly 

- Production Planning - Assembly 

- Production Planning - Parts Production 

 2/2/0/0 2xPL 

 

1/1/0/0/0  

1/1/0/0/0 

  6 



35 
 

Module no. Module name 5
th

 Semester 6
th

 Semester 8
th 

Semester 

(M) 

9
th

 Semester 

(M) 

LP 

V*
)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T 

 

Selection of 3 out of 10 modules 

MW-MB-PT-

12 
12, 27, 40, 46, 

57
 

Surface Engineering 

- Micro and Fine Machining 

- Thermal Surface Technology 

  2/2/0/0 2xPL 

1/1/0/0/0 

1/1/0/0/0 

 6 

MW-MB-PT-

13 

Photonic Measurement Technology 

- Photonic Metrology 

- Practical Course Photonic Metrology 

  3/0/0/2/0 2xPL 

3/0/0/0/0 

 

0/0/0/2/0 

 6 

MW-MB-PT-

14
 47

 

Joinability 

- Adhesive Bonding Technology 

- Soldering Technology 

- Mechanical Joining 

  3/2/0/0 PL 

1/1/0/0/0 

1/0/0/0/0 

1/1/0/0/0 

 6 

MW-MB-PT-

15 
17

 

Production Automatization - Advanced 

Course 

- Manufacturing Informatics 

- Multi-axis Technologies 

- Rapid Product Development 

  3/2/0/0 PL 

 

1/1/0/0/0 

1/1/0/0/0 

1/0/0/0/0 

 6 

MW-MB-PT-

16 

Methods to Simulate and Design Part 

Made by Prototyping, Blanking, and 

Forming Technology 

- Forming and Cutting Technology 

- Original Mould Technology 

  2/2/0/1/0 PL 

 

 

2/1/0/0/0 

0/1/0/1/0 

 6 

MW-MB-PT-

17
 48, 61

 

Manufacturing Management 

- Strategic Production Logistics 

- Operative Production Logistics 

- Production Planning and Control (PPS) 

- Project Management 

  4/1/0/0 PL  

1/0/0/0/0 

1/0/0/0/0 

0/1/0/0/0  

2/0/0/0/0 

 6 

MW-MB-PT-

18 

Material Flow Systems 

- Material Flow Statement 

- Simulation of Material Flow Systems 

  4/1/0/0 PL 

2/0/0/0/0 

2/1/0/0/0 

 6 

MW-MB-PT-

19 
10, 55

 

Work Design 
- Occupational Safety and Risk Management 

- Working Environment 

- Work Science Process Design 

- Human Factors 

  4/0/0/0 PL 

1/0/0/0/0 

1/0/0/0/0 

1/0/0/0/0 

1/0/0/0/0 

 6 
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Module no. Module name 5
th

 Semester 6
th

 Semester 8
th 

Semester 

(M) 

9
th

 Semester 

(M) 

LP 

V*
)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T 

MW-MB-PT-

20
 46

 

Conceptual Design of Machine Tools 

- Fundamentals of WZM Design 

- Exercise Conceptual Design 

  2/3/0/0 PL 

2/0/0/0/0 

0/3/0/0/0 

 6 

MW-MB-PT-

21 

MW-MB-

VTMB-10 

Control of Production Machines and 

Plants 

- Motion Controls (NC/MC) 

- Basics of Machine Controls 

- Function Controls (PLC) 

  2/3/0/0 PL 

 

0/1/0/0/0 

2/0/0/0/0  

0/2/0/0/0 

 6 

 

Selection of 3 out of 9 modules 

MW-MB-PT-

22 
3
 

Micro and Nanotechnologies 

- Nanotechnologies 

- Ultra-precision Machining 

   3/0/0/1/0 PL  

1/0/0/1/0 

2/0/0/0/0 

6 

MW-MB-PT-

23 

Laser Precision Machining 

- Laser Precision Machining 

   2/1/0/1/0 PL  

2/1/0/1/0 
6 

MW-MB-PT-

24
 47

 

Weldability 

- Welding Production and Microjoining 

Technology 

- Weld Calculation and Design 

   3/2/0/0 PL  

 

2/1/0/0/0 

1/1/0/0/0 

6 

MW-MB-PT-

25
 46, 47

 

Assembly and Robotics 

- Handling and Robotics 

- Assembly Technology and Systems 

   3/2/0/0 2xPL  

2/1/0/0/0  

1/1/0/0/0 

6 

MW-MB-PT-

26 
21

 

Cutting and Erosion Manufacturing 

Engineering 

- Material Removal Technology and Tool 

Design 

- Precision, Ultra-precision and Micro-

Machining 

   3/2/0/0 PL 

 

 

1/1/0/0/0 

 

2/1/0/0/0 

6 

MW-MB-PT-

27 

Tools of Forming and Cutting/Splitting 

Technology 

- Forming and Cutting Technology 

Machines 

- Tool Design and Production 

   3/2/0/0 PL 

 

 

1/0/0/0/0 

2/2/0/0/0 

6 

MW-MB-PT-

28 
32, 46

 

Factory Systems 

- Factory Planning 

- Seminar Production System Planning 

   2/3/0/0 2xPL 

2/1/0/0/0 

0/2/0/0/0 

6 
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Module no. Module name 5
th

 Semester 6
th

 Semester 8
th 

Semester 

(M) 

9
th

 Semester 

(M) 

LP 

V*
)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T 

MW-MB-PT-

29 
2, 10, 46, 55

 

Product Ergonomics and Product Safety 

- Product Ergonomics 

- Product Safety 

   3/1/0/0 2xPL 

2/1/0/0/0 

1/0/0/0/0 

6 

MW-MB-PT-

30 

Property and Behavior Analysis of 

Machine Tools 

- Basics of trait and Behaviour Analysis 

- Seminar experimental Behaviour 

Analysis 

- Seminar Model-Based Behavioural 

Analysis 

   2/3/0/0 PL 

 

2/0/0/0/0 

 

0/2/0/0/0 

 

0/1/0/0/0 

6 

MW-MB-PT-

31 
3
 

Nano-Engineering and Ultraprecision 

Technologies 

- Nanotechnologies 

- Ultra-precision Machining 

   3/0/0/1/0 PL  

 

1/0/0/1/0 

2/0/0/0/0 

6 
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Module no. Module name 5
th

 Semester 6
th

 Semester 8
th 

Semester 

(M) 

9
th

 Semester 

(M) 

LP 

V*
)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T 

 

Field of study Simulation Methods in Mechanical Engineering (SIM) 
4)

 

Compulsory modules 

MW-MB-

SIM-01
 42

 

Numerical Methods and Structural 

Durability 

- Fatigue and operational Strength 

- Numerical Methods 

- Practical Course Numerical 

Methods/Fatigue and Operational 

Strength 

4/2/0/1/0 2xPL 

 

2/1/0/0/0 

2/1/0/0/0 

 

 

0/0/0/1/0 

   7 

MW-MB-

SIM-02 

Machine Dynamics and Constructive 

Development Process 

- Constructive Development Process 

- Machine Dynamics 

4/1/0/2/0 2xPL 

 

2/0/0/1/0 

2/1/0/1/0 

   7 

MW-MB-

SIM-03 

Elastic Structures and Technical Fluid 

Mechanics 

- Elastic Structures 

- Engineering Fluid Mechanics 

4/2/0/1/0 2xPL 

 

2/1/0/0/0 

2/1/0/1/0 

   7 

MW-MB-

SIM-04
 42

 

Continuum Mechanics and 

Multifunctional Structures 

- Continuum Mechanics 

- Multifunctional Structures 

 4/2/0/0 2xPL 

 

2/1/0/0/0 

2/1/0/0/0 

  7 

MW-MB-

SIM-05 

Multi-Body Dynamics and Computational 

Fluid Dynamics 

- Multi-body Dynamics 

- Computational Fluid Dynamics 

 4/3/0/0 PL 

 

2/2/0/0/0 

2/1/0/0/0 

  7 

Elective modules 

 

Selection of 2, not already chosen modules, from 4 modules 

MW-MB-

SIM-06 

Gasdynamics 

- Gas Dynamics for Simulation Methods 

 2/2/0/1/0 2xPL 

2/2/0/1/0 

  6 

MW-MB-

SIM-07 

Experimental Fluid and Solid Mechanics 

- Experimental Solid Mechanics 

- Experimental Fluid Mechanics 

 4/0/0/2/0 2xPL 

2/0/0/1/0 

2/0/0/1/0 

  6 
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Module no. Module name 5
th

 Semester 6
th

 Semester 8
th 

Semester 

(M) 

9
th

 Semester 

(M) 

LP 

V*
)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T 

MW-MB-

SIM-08 

Beam and Shell Structures 

- Beam and Shell Structures 

 2/2/0/0 PL 

2/2/0/0/0 

  6 

MW-MB-

SIM-09 
17, 26

 

 

Design with CAD-Systems/Product 

Modelling 

- Designing with CAD Systems 

 

and optionally 

- Product Data Management  

or 

- Synthesis and Analysis of Product 

Models 

  

 

1/2/0/0/0  

and optionally 

1/1/0/0/0  

or 

 

2/1/0/0/0  

2xPL  

  6 

MW-MB-

SIM-25
 26, 32

 

 

Product Modelling and Design with CAD-

Systems 

- Designing with CAD Systems 

 

and optionally 

- Product Data Management  

or 

- Synthesis and Analysis of Product 

Models 

  

 

1/2/0/0/0  

 

and optionally 

1/1/0/0/0  

or 

2/1/0/0/0  

2xPL  

  6 

 

Selection of 3, not already chosen modules, from 10 modules 

MW-MB-

SIM-06 

Gasdynamics 

- Gas Dynamics for Simulation Methods 

  2/2/0/1/0 2xPL 

2/2/0/1/0 

 6 

MW-MB-

SIM-07 
 

Experimental Fluid and Solid Mechanics 

- Experimental Solid Mechanics 

- Experimental Fluid Mechanics 

  4/0/0/2/0 2xPL 

2/0/0/1/0 

2/0/0/1/0 

 6 

MW-MB-

SIM-08 

Beam and Shell Structures 

- Beam and Shell Structures 

  2/2/0/0 PL 

2/2/0/0/0 

 6 
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Module no. Module name 5
th

 Semester 6
th

 Semester 8
th 

Semester 

(M) 

9
th

 Semester 

(M) 

LP 

V*
)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T 

MW-MB-

SIM-10
 17, 25, 

32, 46 

MW-MB-

AKM-18
 17, 25, 

32, 46
 

Virtual Methods and Tools 

Reverse Engineering 

and optionally 

- Free-form Modelling or 

- Hybrid Modelling 

  2/1/0/2/0 2xPL 

1/1/0/0/0 

and optionally 

1/0/0/2/0 or 

1/0/0/2/0 

 6 

MW-MB-

SIM-11 

MW-MB-

LRT-12 

Fracture Criteria and Fracture Mechanics 

- Fracture Mechanics 

  2/2/0/0 PL 

2/2/0/0/0 

 6 

MW-MB-

SIM-12 

MW-MB-

AKM-19 

Data Processing and Experimental Model 

Analysis 

- Experimental Modal Analysis 

- Measured Value Processing and 

Diagnostic Technology 

    3/2/0/1/0 PL 

 

1/1/0/1/0 

 

2/1/0/0/0 

  6 

MW-MB-

SIM-13 

Dynamics of Mechanisms and Elastic 

Multi-Body Systems 

- Elastic Multi-body Systems 

- Mechanism Dynamics 

  3/3/0/0 PL 

 

1/2/0/0/0 

2/1/0/0/0 

 6 

MW-MB-

SIM-14 

MW-MB-

LRT-23 

Turbulent Flows and their Modelling 

- Turbulent Flows and their Modelling 

  2/2/0/1/0 PL 

2/2/0/1/0 

 6 

MW-MB-

SIM-15 

Theory of Materials 

- Materials Theory 

  2/2/0/0 PL 

2/2/0/0/0 

 6 

MW-MB-

SIM-16
 46

 

Numerical Modelling of Multiphase Flows 

- Numerical Modelling of Multiphase 

Flows 

  2/1/0/1/0 2xPL 

 

2/1/0/1/0 

 6 

 

Selection of 2, not already chosen modules, from 4 modules 

MW-MB-

SIM-17 

Multiscale Material Modeling 

- Multi-scale Numerical Modelling 

- Damage Mechanics 

   3/2/0/0 PL 

2/1/0/0/0 

1/1/0/0/0 

6 
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Module no. Module name 5
th

 Semester 6
th

 Semester 8
th 

Semester 

(M) 

9
th

 Semester 

(M) 

LP 

V*
)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T 

MW-MB-

SIM-18 

Coupled Multifield Problems 

- Discretisation in Space and Time 

- Coupled Field Problems 

   3/2/0/0 PL 

1/1/0/0/0 

2/1/0/0/0 

6 

MW-MB-

SIM-19 

System Dynamics and Structural 

Vibrations 

- Vibration Theory 

- System Dynamics 

   4/2/0/0 PL 

 

2/1/0/0/0 

2/1/0/0/0 

6 

MW-MB-

SIM-20 
9, 46

 

MW-MB-

LRT-27 
9, 46

 

Simulation Technology in Fluid 

Mechanics 

- Advanced Computational Fluid 

Dynamics  

- Flow Simulation on Supercomputers 

   3/1/0/1/0 2xPL 

 

 

2/1/0/0/0 

1/0/0/1/0 

6 

 

Selection of 1, not already chosen module, from 8 modules 

MW-MB-

SIM-17 

Multiscale Material Modeling 

- Multi-scale Numerical Modelling 

- Damage Mechanics 

   3/2/0/0 PL 

2/1/0/0/0 

1/1/0/0/0 

6 

MW-MB-

SIM-18 

Coupled Multifield Problems 

- Discretisation in Space and Time 

- Coupled Field Problems 

   3/2/0/0 PL 

1/1/0/0/0 

2/1/0/0/0 

6 

MW-MB-

SIM-19 

System Dynamics and Structural 

Vibrations 

- Vibration Theory 

- System Dynamics 

   4/2/0/0 PL 

 

2/1/0/0/0 

2/1/0/0/0 

6 

MW-MB-

SIM-20 
9, 46

 

MW-MB-

LRT-27 
9, 46

 

Simulation Technology in Fluid 

Mechanics 

- Advanced Computational Fluid 

Dynamics  

- Flow Simulation on Supercomputers 

   3/1/0/1/0 2xPL 

 

 

2/1/0/0/0 

1/0/0/1/0 

6 

MW-MB-

SIM-21
 34

 

Rheology 

- Fundamentals of Rheology 

and optionally 

- Rheological Seminar or 

- Magnetic Liquids or 

- Polymer Theory 

    

2/0/0/1/0 

and optionally 

0/0/0/2/0 or 

2/0/0/0 or 

2/0/0/0/0 

PL 

6 
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Module no. Module name 5
th

 Semester 6
th

 Semester 8
th 

Semester 

(M) 

9
th

 Semester 

(M) 

LP 

V*
)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T 

MW-MB-

SIM-22 
9, 17, 46 

MW-MB-

LRT-24 
9, 17, 46

 

Aeroelastics 

- Aeroelasticity Design Project 

- Basics of Aeroelasticity 

- Structure-flow Coupling 

   4/1/0/0 2xPL 

0/1/0/0/0 

2/0/0/0/0 

2/0/0/0/0 

6 

MW-MB-

SIM-23 
22, 33, 

41
 

Process and Structure Simulation 

- Process and Structure Simulation 

   2/1/0/1/0 PL 

2/1/0/1/0 
6 

MW-MB-

SIM-24 

Analytical Methods of Solid Mechanics 

- Analytical Methods in Solid Mechanics 

   2/2/0/0 PL 

2/2/0/0/0 
6 

MW-MB-

SIM-26
 34, 49

 

Rheological Principles and Applications 

- Fundamentals of Rheology 

and optionally 

- Rheological Seminar or 

- Magnetic Liquids or 

- Polymer Rheology 

    

2/0/0/1/0 

and optionally 

0/0/0/2/0 or 

2/0/0/0 or 

2/0/0/0/0 

PL 

6 
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Module no. Module name 5
th

 Semester 6
th

 Semester 8
th 

Semester 

(M) 

9
th

 Semester 

(M) 

LP 

V*
)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T 

 

Field of study Processing Machines and Textile Machines Engineering (VTMB) 
4)

 

Compulsory modules 

MW-MB-

VTMB-01
 17, 

23, 24, 32 

MW-MB-

AKM-01
 17, 23, 

24, 32
 

MW-MB-

KST-28
 17, 23, 

24, 32
 

Fundamentals of Construction and 

Dynamic Dimensioning of Machines 

- Constructive Development Process 

- Machine Dynamics 

4/2/0/1/0 2xPL 

 

2/0/0/1/0 

2/2/0/0/0 

   7 

MW-MB-

VTMB-02 

Fundamentals of Systematic Product 

Development for Processing and Textile 

Machinery 

- Constructive Development Processing 

and Textile Machines 

- Mechanism Technology 

4/2/0/0 2xPL 

 

 

 

2/1/0/0/0 

2/1/0/0/0 

   7 

MW-MB-

VTMB-03 
1
 

Fundamentals of Processing and Textile 

Mechanical Engineering 

- Fundamentals of Textile Mechanical 

Engineering 

- Basics of Processing Machine 

Construction 

4/1/0/1/0 PL  

 

 

2/0/0/1/0 

 

2/1/0/0/0 

   7 

MW-MB-

VTMB-04 
1, 42

 

Machine Design and Diagnostics 

- Design and Construction of Machines 

- Dynamic Behaviour and Diagnosis of 

Machines 

 3/1/0/2/0 2xPL 

2/1/0/0/0 

 

1/0/0/2/0 

  7 

MW-MB-

VTMB-05 

Mechanism Synthesis and Multi-Body 

Systems 

- Mechanism Synthesis 

- Multibody Systems 

 4/2/0/0 PL  

 

2/1/0/0/0 

2/1/0/0/0 

  6 

MW-MB-

VTMB-06 

Process Simulation for Processing 

Machines and Textile Machines 

- Selected Simulation Applications 

- Modelling and Simulation 

  3/2/0/0 2xPL 

 

1/2/0/0/0 

2/0/0/0/0  

 6 
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Module no. Module name 5
th

 Semester 6
th

 Semester 8
th 

Semester 

(M) 

9
th

 Semester 

(M) 

LP 

V*
)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T 

Elective modules 

 

Selection of 1 out of 2 modules 

MW-MB-

VTMB-07 

Machines and Technologies for High 

Performance, Functional and Biomedical 

Fibers 

- High performance, Functional and 

Biomedical Fibres 

- Machines and Technologies of Fibre-

forming Polymer Materials 

 4/1/0/2/0 PL 

 

 

 

2/0/0/1/0 

 

2/1/0/1/0 

  7 

MW-MB-

VTMB-08
 46

 

Processing Machines 

- Basics of Processing Technology 

- Processing Machines Construction 

Document 

 2/2/0/0 2xPL 

2/0/0/0/0 

 

0/2/0/0/0 

  7 

 

Selection of 1 out of 2 modules 

MW-MB-

VTMB-09 

Machines and Technologies for Yarn 

Structures, especially Composites 

- Machines and Technologies for yarn 

Constructions, especially for 

Composites 

 2/2/0/1/0 PL 

 

 

 

2/2/0/1/0 

  6 

MW-MB-

VTMB-10 

MW-MB-PT-

21 

Control of Production Machines and 

Plants 

- Motion Controls (NC/MC) 

- Basics of Machine Controls 

- Function Controls (PLC) 

 2/3/0/0 PL 

 

0/1/0/0/0 

2/0/0/0/0 

0/2/0/0/0 

  6 

 

Choice of 2 out of 4 modules 

MW-MB-

VTMB-11 

Machines and Technologies for Textile 

Constructions 

- Machines and Technologies for Textile 

Constructions 

  3/0/0/2/0 2xPL 

 

 

3/0/0/2/0 

 6 
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Module no. Module name 5
th

 Semester 6
th

 Semester 8
th 

Semester 

(M) 

9
th

 Semester 

(M) 

LP 

V*
)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T 

MW-MB-

VTMB-12 32
 

Machines and Technologies of Textile 

Finishing and the Assembly of Textile 

Products 

- Confection Machines and Technologies 

- Textile Finishing Machines and 

Technologies   

  3/0/0/3/0 PL 

 

 

2/0/0/1/0 

 

1/0/0/2/0 

 6 

MW-MB-

VTMB-13
 15

 

Processing Technology 

- Parameters/Values of the Processing 

Technology 

- Optimisation of Processing Operations 

  2/1/0/1/0 2xPL 

 

1/0/0/0/0 

1/1/0/1/0  

 6 

MW-MB-

VTMB-14
 15

 

Planning and Optimizing of Processing 

Lines 

- Operating Behaviour 

- Project Planning 

  4/1/0/0 PL  

 

2/0/0/0/0 

2/1/0/0/0 

 6 

 

Choice of 3 out of 15 modules 

MW-MB-

VTMB-15 32
 

Joining Technologies for Flexible 

Materials 

- Joining Technology of flexible Materials 

   2/1/0/2/0 PL 

 

2/1/0/2/0 

6 

MW-MB-

VTMB-16 

Development of Complex Textile 

Constructions 

- Development of complex Textile 

Constructions 

   0/4/0/1/0 PL 

 

 

0/4/0/1/0 

6 

MW-MB-

VTMB-17 

Machines and Technologies for Technical 

Textiles 

- Assembly of Technical Textiles 

- Technical Textiles 

   4/0/0/1/0 PL 

 

2/0/0/0/0 

2/0/0/1/0 

6 

MW-MB-

VTMB-18 32
 

3D CAE Technology for Fiber-Based 

Materials 

- 3D CAE Technology for Fibre-based 

Materials 

   1/2/0/2/0 PL 

 

 

1/2/0/2/0 

6 

MW-MB-

VTMB-19 

Machines and Technologies for the 

Manufacture of Nonwovens, Textile 

Recycling and Resource Efficiency 

- Textile Recycling and Resource 

Efficiency 

- Nonwovens Technology 

   4/0/0/1/0 PL 

 

 

 

2/0/0/0/0 

2/0/0/1/0 

6 
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Module no. Module name 5
th

 Semester 6
th

 Semester 8
th 

Semester 

(M) 

9
th

 Semester 

(M) 

LP 

V*
)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T 

MW-MB-

VTMB-20 

Functionalisation and Interface Design 

- Functionalisation and Boundary Layer 

Design 

   2/0/0/3/0 PL 

 

2/0/0/3/0 

6 

MW-MB-

VTMB-21
 46, 

48
 

Textile Management 

- Project and Innovation Management 

- Quality and Environmental 

Management 

   2/2/0/1/0 PL 

1/1/0/0/0 

 

1/1/0/1/0 

6 

MW-MB-

VTMB-22 

Fiber-Based Implants and Tissue 

Engineering 

- Fibre-based Implants and Tissue 

Engineering 

   2/0/0/2/0 PL 

 

 

2/0/0/2/0 

6 

MW-MB-

VTMB-23
 15

 

Packaging Technology 

- Packaging Material/Packaging 

- Packaging Machine 

   4/1/0/0 PL  

2/1/0/0/0 

2/0/0/0/0 

6 

MW-MB-

VTMB-24
 15

 

Food Machines and Pharmaceutical 

Machines 

- Hygienic Behaviour of Processing 

Machines 

- Directive-Compliant Machine Design 

   3/2/0/0 2xPL 

 

 

2/1/0/0/0 

1/1/0/0/0 

6 

MW-MB-

VTMB-25 

Tool - Material - Interaction Simulation 

- Methods and Tools 

- Special Simulation Applications 

   1/3/0/0 PL 

1/0/0/0/0 

0/3/0/0/0 

6 

MW-MB-

VTMB-26
 46

 

Drive Technology in Processing Machines 

- Movement Technology and Design 

- Mechanisms in Processing Machines 

   2/2/0/0 2xPL 

1/1/0/0/0 

1/1/0/0/0 

6 

MW-MB-

VTMB-27 

CAE Cases for the Machine Development 

- CAE Application 

   1/3/0/0 PL 

1/3/0/0/0 
6 

MW-MB-

VTMB-28
 37

 

MW-MB-LB-

17
 37

 

Adaptive Structures for Lightweight 

Design 

- Active Compliant Structures 

- Function-integrative Lightweight 

Structures 

   3/2/0/0 PL 

 

1/1/0/0/0 

 

2/1/0/0/0 

6 
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Module no. Module name 5
th

 Semester 6
th

 Semester 8
th 

Semester 

(M) 

9
th

 Semester 

(M) 

LP 

V*
)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T V*

)
/Ü*

)
/S/P/T 

MW-MB-

VTMB-29
 39

 

MW-MB-LB-

16
 39

 

Manufacturing of Fiber Composite 

Structures 

- Technologies for Thermoset 

Composites 

- Technologies for Thermoplastic 

Composites 

   3/2/0/0 PL 

 

 

 

2/1/0/0/0 

1/1/0/0/0 

6 

Credit points 21 26 18 18 83 
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Annex 

 

V Lecture*
) 

Ü Exercise*
)
 

P Practical course 

S Seminar 

SK Language course 

T Tutorial 

PL Exam performance(s) 

PVL Preliminary examination(s) 

LP Credit Points - in brackets ( ) pro rata allocation to individual semesters according to Workload 

M Mobility window according to § 6 Paragraph 1 Sentence 4 Study Regulations 

SWS  Lecture hours per week 

 

 
*) 

Pursuant to § 5 Paragraph 1 Sentence 3 Study Regulations, the teaching and learning forms of lecture and tutorial in distance learning are each replaced by the 

teaching and learning form of consultation. 
**) 

3 modules are to be selected in the 8th and 9th semester respectively. 
***) 

2 modules are to be selected in the 6th semester and 3 modules each in the 8th and 9th semester. 
****) 

2 times 2 modules are to be selected in the 6th semester and 3 modules each in the 8th and 9th semester. 
1) 

Alternatively, at the student's choice, Courses totalling 4 SWS according to the catalogue General and Engineering-Specific Qualifications in Mechanical 

Engineering. 
2) 

Alternatively, at the student's choice, Courses with a total volume of 5 SWS including the examination performances specified according to the catalogue 

Advanced Fundamentals in Mechanical Engineering. 
3) 

Alternatively, at the student's choice, Courses with a total volume of at least 4 SWS including the examination performances specified according to the catalogue 

Interdisciplinary Technical Qualification of Mechanical Engineering. 
4) 

Alternatively, at the student's choice, one of eight fields of study and, taking into account § 25 Paragraph 2 Sentence 4, one of four fields of study. 
5) 

Alternatively, at the student's choice, Courses with a total volume of at least 5 SWS including the examination performances specified according to the catalogue 

Industry-Specific Lightweight Structures and Technologies. 
6) 

Alternatively, at the student's choice, either the module MW-MB-ET-13 Refrigeration Systems or the module MW-MB-ET-36 International Refrigeration and 

Compressor Course can be chosen. 
7) 

Alternatively, at the student's choice, either the module MW-MB-ET-27 Cryogenics or the module MW-MB-ET-35 European Course of Cryogenics can be chosen. 
8) 

Alternatively, at the student's choice, either the module MW-MB-ET-05 Fundamentals of Refrigeration and Air Conditioning or the module MW-MB-ET-37 

Principles of Refrigeration and Air Conditioning can be chosen. 
 

1
 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma degree programme in Mechanical Engineering of 17.05.2019 or Bachelor’s degree 

programme in Mechanical Engineering of 17.05.2019 according to the resolution of the Faculty Council of 15.04.2020 Adjustment in the field Usability. 
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2 
 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma degree programme in Mechanical Engineering of 17.05.2019 or Bachelor’s degree 

programme in Mechanical Engineering of 17.05.2019 according to the resolution of the Faculty Council of 15.04.2020 Adjustment in the field Requirements for participation. 
3 

 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma degree programme in Mechanical Engineering of 17.05.2019 or Diploma-postgraduate 

degree programme in Mechanical Engineering of 17.01.2020 in accordance with the resolution of the Faculty Council of 15.04.2020 Replacement of the teaching offer. 
4
 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma degree programme in Process Engineering and Natural Materials Technology of 29 

April 2019, the Bachelor’s degree programme in Process Engineering and Natural Materials Technology of 28.04.2019 or Diploma-postgraduate degree programme in Process 

Engineering and Natural Materials Technology of 15.02.2020 according to the decision of the Faculty Council of 15 April 2020 Adjustment in the field Usability. 
5
 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma degree programme in Materials Science of 29 April 2019 or Bachelor’s degree 

programme in Materials Science of 28.04.2019 according to the resolution of the Faculty Council of 15.04.2020 Adjustment in the field Usability. 
6
 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma degree programme in Process Engineering and Natural Materials Technology of 29 

April 2019, the Bachelor’s degree programme in Process Engineering and Natural Materials Technology of 28.04.2019 and the Diploma-postgraduate degree programme in 

Process Engineering and Natural Materials Technology of 15.02.2020 in accordance with the resolution of the Faculty Council of 17.03.2021 Adjustment in the field Usability. 
7
 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma degree programme in Materials Science of 29 April 2019 or Bachelor’s degree 

programme in Materials Science of 28.04.2019 according to the resolution of the Faculty Council of 21.04.2021 Adjustment in the field Usability. 
8
 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma degree programme in Mechanical Engineering of 17.05.2019 or Diploma-postgraduate 

degree programme in Mechanical Engineering of 17.01.2020 in accordance with the resolution of the Faculty Council of 21.04.2021 Replacing the teaching offer. 
9
 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma degree programme in Mechanical Engineering of 17.05.2019 or Bachelor’s degree 

programme in Mechanical Engineering of 17.05.2019 or Diploma-postgraduate degree programme in Mechanical Engineering of 17.01.2020 in accordance with the resolution of 

the Faculty Council of 21.04.2021 Adjustment in the field Usability. 
10

 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma degree programme in Mechanical Engineering of 17.05.2019 or or Diploma-

postgraduate degree programme in Mechanical Engineering of 17.01.2020 in accordance with the resolution of the Faculty Council of 21.04.2021 Adjustment in the field 

Requirements for participation. 
11

 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma degree programme in Mechanical Engineering of 17.05.2019 or or Diploma-

postgraduate degree programme in Mechanical Engineering of 17.01.2020 according to the resolution of the Faculty Council of 21.04.2021 Adjustment in the field Frequency of the 

module. 
12

 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma degree programme in Mechanical Engineering of 17.05.2019 or Diploma-postgraduate 

degree programme in Mechanical Engineering of 17.01.2020 according to the decision of the Faculty Council of 21.04.2021 - will not be offered in summer semester 2021. 
13

 Adjustment of the semester-based lecture hours per week allocation in summer semester 2021 due to the departure of the lecturer and pending replacement of the 

professorship. 
14

 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma degree programme in Mechanical Engineering of 17.05.2019 or Diploma-postgraduate 

degree programme in Mechanical Engineering of 17.01.2020 in accordance with the resolution of the Faculty Council of 21.04.2021 Extension of the range of courses. 
15

 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma degree programme in Mechanical Engineering dated 17.05.2019 or Diploma-

postgraduate degree programme in Mechanical Engineering dated 17.01.2020 according to the resolution of the Faculty Council dated 21.07.2021 Adjustment in the field 

Prerequisites for participation. 
16

 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma-postgraduate Course in Mechanical Engineering dated 17.01.2020 in accordance with 

the res-olution of the Faculty Council dated 21.07.2021 Replacing the course offerings. 
17

 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma degree programme in Mechanical Engineering of 17.05.2019 or Bachelor’s degree 

programme in Mechanical Engineering of 17.05.2019 or Diploma-postgraduate degree programme in Mechanical Engineering of 17.01.2020 according to the resolution of the 

Faculty Council of 21.07.2021 Adjustment in the field responsible lecturer. 
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18
 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma degree programme in Mechanical Engineering from 17.05.2019 or Diploma-

postgraduate degree programme in Mechanical Engineering from 17.01.2020 according to the resolution of the Faculty Council from 21.07.2021 Replacement of the course 

offering in WiSe 2021/2022 - Replacement will only be offered in WiSe 2021/2022. 
19

 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma degree programme in Mechanical Engineering of 17.05.2019 or Diploma-postgraduate 

degree programme in Mechanical Engineering of 17.01.2020 according to the resolution of the Faculty Council of 21.07.2021 Adjustment in the field Usability. 
20

 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma degree programme in Mechanical Engineering dated 17.05.2019 or Bachelor’s degree 

programme in Mechanical Engineering dated 17.05.2019 or Diploma-postgraduate degree programme in Mechanical Engineering dated 17.01.2020 according to the resolution of 

the Faculty Council dated 20.10.2021 Replacement of the course offering. 
21

 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma degree programme in Mechanical Engineering of 17.05.2019 or Diploma-postgraduate 

degree programme in Mechanical Engineering of 17.01.2020 according to the resolution of the Faculty Council of 20.10.2021 Adjustment in the field responsible lecturer. 
22

 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma degree programme in Mechanical Engineering from 17.05.2019 or Diploma-

postgraduate degree programme in Mechanical Engineering from 17.01.2020 according to the resolution of the Faculty Council from 20.10.2021 - will not be offered in WiSe 

2021/2022. 
23

 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma degree programme in Mechanical Engineering dated 17.05.2019 or Bachelor’s degree 

programme in Mechanical Engineering dated 17.05.2019 or Diploma-postgraduate degree programme in Mechanical Engineering dated 17.01.2020 according to the resolution of 

the Faculty Council dated 20.10.2021 Adjustment in the field Usability. 
24

 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma degree programme in Mechanical Engineering dated 17.05.2019 or Bachelor’s degree 

programme in Mechanical Engineering dated 17.05.2019 or Diploma-postgraduate degree programme in Mechanical Engineering dated 17.01.2020 according to the resolution of 

the Faculty Council dated 20.04.2022 Adjustment in the field Usability. 
25

 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma degree programme in Mechanical Engineering of 17.05.2019 or Diploma-postgraduate 

degree programme in Mechanical Engineering of 17.01.2020 according to the resolution of the Faculty Council of 20.04.2022 Adjustment in the field Prerequisites for participation. 
26

 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma degree programme in Mechanical Engineering of 17.05.2019 or Bachelor’s degree 

programme in Mechanical Engineering of 17.05.2019 or Diploma-postgraduate degree programme in Mechanical Engineering of 17.01.2020 according to the resolution of the 

Faculty Council of 20.04.2022 Replacement of the course offerings. 
27

 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma degree programme in Mechanical Engineering from 17.05.2019 or Diploma-

postgraduate degree programme in Mechanical Engineering from 17.01.2020 according to the resolution of the Faculty Council from 20.04.2022 - will not be offered in SoSe 2022. 
29

 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma degree programme in Mechanical Engineering of 17.05.2019 or Diploma-postgraduate 

degree programme in Mechanical Engineering of 17.01.2020 according to the resolution of the Faculty Council of 20.04.2022 Extension of the course offerings. 
30

 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma degree programme in Mechanical Engineering from 17.05.2019 or Diploma-

postgraduate degree programme in Mechanical Engineering from 17.01.2020 according to the resolution of the Faculty Council from 20.04.2022 Replacement of the course 

offering in SoSe 2022 - Replacement is only offered in SoSe 2022. 
31

 Correction of SWS distribution and merging of courses. 
32

 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma degree programme in Mechanical Engineering dated 17.05.2019 or Diploma-

postgraduate degree programme in Mechanical Engineering dated 17.01.2020 according to the resolution of the Faculty Council dated 15.06.2022 Adjustment in the field 

responsible lecturer. 
33

 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma degree programme in Mechanical Engineering from 17.05.2019 or Diploma-

postgraduate degree programme in Mechanical Engineering from 17.01.2020 according to the resolution of the Faculty Council from 19.10.2022 - will not be offered in WiSe 

2022/2023. 
34

 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma degree programme in Mechanical Engineering dated 17.05.2019 or Diploma-

postgraduate degree programme in Mechanical Engineering dated 17.01.2020 according to the resolution of the Faculty Council dated 19.10.2022 Replacement of the course 

offering. 
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36
 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma degree programme in Mechanical Engineering dated 17.05.2019 or Bachelor’s degree 

programme in Mechanical Engineering dated 17.05.2019 or Diploma-postgraduate degree programme in Mechanical Engineering dated 17.01.2020 according to the resolution of 

the Faculty Council dated 19.10.2022Adjustment in the field Usability. 
37

 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma degree programme in Mechanical Engineering of 17.05.2019 or Diploma-postgraduate 

degree programme in Mechanical Engineering of 17.01.2020 according to the resolution of the Faculty Council of 19.10.2022 Adjustment in the field Prerequisites for participation. 
38

 Correction of assigned courses, 19.10.2022. 
39 

Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma degree programme in Mechanical Engineering of 17.05.2019 or Bachelor’s degree 

programme in Mechanical Engineering of 17.05.2019 or Diploma-postgraduate degree programme in Mechanical Engineering of 17.01.2020 according to the resolution of the 

Faculty Council of 19.04.2023 Adjustment in the field responsible lecturer. 
40 

Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma degree programme in Mechanical Engineering from 17.05.2019 or Diploma-

postgraduate degree programme in Mechanical Engineering from 17.01.2020 according to the resolution of the Faculty Council from 19.04.2023 - will not be offered in SoSe 2022. 
41 

Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma degree programme in Mechanical Engineering from 17.05.2019 or Diploma-

postgraduate degree programme in Mechanical Engineering from 17.01.2020 according to the resolution of the Faculty Council from 19.04.2023 - Cancellation of the course 

offering. 
42 

Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma degree programme in Mechanical Engineering dated 17.05.2019 or Bachelor’s degree 

programme in Mechanical Engineering dated 17.05.2019 or Diploma-postgraduate degree programme in Mechanical Engineering dated 17.01.2020 according to the resolution of 

the Faculty Council dated 19.04.2023 Adjustment in the field Usability. 
43 

Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma degree programme in Mechanical Engineering from 17.05.2019 or Diploma-

postgraduate degree programme in Mechanical Engineering from 17.01.2020 according to the resolution of the Faculty Council from 19.04.2023 Replacement of the course 

offering. 
44 

Adjustment of the semester-wise SWS allocation in SoSe 2023 due to the departure of the lecturer and pending replacement of the professorship. 
45 

Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma degree programme in Mechanical Engineering from 17.05.2019 or Diploma-

postgraduate degree programme in Mechanical Engineering from 17.01.2020 according to the resolution of the Faculty Council from 19.04.2023 Replacement of the course 

offering in SoSe 2023 - Replacement is only offered in SoSe 2023. 
46 

Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma degree programme in Mechanical Engineering of 17.05.2019 or Bachelor’s degree 

programme in Mechanical Engineering of 17.05.2019 or Diploma-postgraduate degree programme in Mechanical Engineering of 17.01.2020 according to the resolution of the 

Faculty Council of 17.05.2023 Specify in the field requirements for the award of credit points according to the requirements of the accreditation process. 
47 

Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma degree programme in Mechanical Engineering of 17.05.2019 or Bachelor’s degree 

programme in Mechanical Engineering of 17.05.2019 or Diploma-postgraduate degree programme in Mechanical Engineering of 17.01.2020 according to the resolution of the 

Faculty Council of 17.05.2023 Adjustment in the field responsible lecturer. 
48

  Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma Program in Mechanical Engineering, May 17, 2019, or Diploma Postgraduate Program 

in Mechanical Engineering, January 17, 2020, according to the resolution of the Faculty Council, 10/18/2023 Adjustment in the Responsible Lecturer field. 
49 

 Adjustment of assigned courses, 10/18/2023. 
50

  Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma Program in Mechanical Engineering, May 17, 2019, or Diploma Postgraduate Program 

in Mechanical Engineering, January 17, 2020, according to the resolution of the Faculty Council, 10/18/2023 Replacing the course offered in WiSe 2023/2024 - Replacement will only 

be offered in WiSe 2023/2024. 
51

  Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma Program in Mechanical Engineering dated May 17, 2019 or Bachelor Program in 

Mechanical Engineering dated May 17, 2019 or Diploma Postgraduate Program in Mechanical Engineering dated January 17, 2020 according to the resolution of the Faculty Council 

dated 10/18/2023 Adjustment in the field Applicability. 
52

 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma degree program in Mechanical Engineering dated 17 May 2019 or Bachelor's degree 

program in Mechanical Engineering dated 17 May 2019 or Diploma postgraduate degree program in Mechanical Engineering dated 17 January 2020 in accordance with the 
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resolution of the Faculty Council dated 15.11.2023 Specification in the field Requirements for the awarding of credit points in accordance with the requirements of the 

accreditation procedure. 
53

 Extension in accordance with § 6 para. 6 and § 10 para. 2 of the Study Regulations for the Diploma degree program in Mechanical Engineering of 17 May 2019 or the Bachelor's 

degree program in Mechanical Engineering of 17 May 2019 or the Diploma postgraduate degree program in Mechanical Engineering of 17 January 2020 in accordance with the 

resolution of the Faculty Council of 15 November 2023 Replacement of the course offerings. 
54

 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma degree program in Mechanical Engineering of 17 May 2019 or Bachelor's degree 

program in Mechanical Engineering of 17 May 2019 or Diploma postgraduate degree program in Mechanical Engineering of 17 January 2020 in accordance with the decision of the 

Faculty Council of 15 November 2023 Adaptation in the applicability field. 
55

 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma Program in Mechanical Engineering of 17 May 2019 and Diploma Postgraduate 

Program in Mechanical Engineering of 17 January 2020 in accordance with the resolution of the Faculty Council of 15 November 2023 Adjustment in the field Requirements for 

participation. 
56

 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma degree programme in Mechanical Engineering from 17.05.2019 or Diploma-

postgraduate degree programme in Mechanical Engineering from 17.01.2020 according to the resolution of the Faculty Council from 17 April 2024 Replacement of the course 

offering. 
57

 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma degree programme in Mechanical Engineering from 17.05.2019 or Diploma-

postgraduate degree programme in Mechanical Engineering from 17.01.2020 according to the resolution of the Faculty Council from 17 April 2024- will not be offered in SoSe 

2024. 
58 

Adjustment of the semester-based SWS allocation in summer semester 2024 due to the departure of the lecturer and pending replacement of the professorship. 
59

 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma degree programme in Mechanical Engineering from 17.05.2019 or Diploma-

postgraduate degree programme in Mechanical Engineering from 17.01.2020 according to the resolution of the Faculty Council from 17 April 2024Replacement of the course 

offering in SoSe 2024 - Replacement is only offered in SoSe 2024. 
60

 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma degree programme in Mechanical Engineering of 17.05.2019 or Bachelor's degree 

program in Mechanical Engineering dated 17 May 2019 or Diploma postgraduate degree program in Mechanical Engineering dated 17 January 2020 according to the resolution of 

the Faculty Council of 17 April 2024 Adjustment made in the Prerequisites for participation field and in the Teaching and learning forms field to add German and English as teaching 

languages due to the temporary replacement of the chair. 
61

 Correction of assigned courses, 17 April 2024. 
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Module number Module name Responsible lecturer 


MW-MB-LB-08 Design of Lightweight Struc-


tures 


Prof. Gude 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals Students are able to calculate complex lightweight structures made of 


isotropic and anisotropic materials. They are able to apply advanced cal-


culation methods for the dimensioning of stiffness-optimised lightweight 


structures. The students have important knowledge for the determina-


tion of structural parameters and know the possibilities of parameter 


variation for the reduction of structural masses while maintaining safety 


and reliability. 


Contents  Advanced calculation methods such as classical laminate theory, refined 


theories for anisotropic composites as well as numerical calculation 


methods are contents of the module. This includes the consideration of 


uncertainties, for example of the material parameters, as well as solution 


concepts for vibroacoustics and the optimisation of lightweight struc-


tures. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Diploma-postgraduate degree programme in Mechanical Engineering, 


the competences to be acquired in the modules Calculation of Light-


weight Structures, Development of Lightweight Structures, Fiber-


Reinforced Materials as well as Fundamentals of Lightweight Engineering 


are required. 


Usability The module is one of seven compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Light-


weight Construction, of which three must be chosen. The module is one 


of nine compulsory elective modules in the Diploma-postgraduate de-


gree programme in Mechanical Engineering in the field of study light-


weight construction, three of which must be selected. It creates the pre-


requisites in the Diploma degree programme in Mechanical Engineering 


for the modules Calculation and Design with Fiber Composites and Dam-


age and Fatique of Fiber Composites . 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 












 


Module number Module name Responsible lecturer 


MW-MB-AKM-25 Material Handling Prof. Schmidt 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have an overview of the conveyor machines used in various 


forms for handling and transporting materials. They are familiar with the 


methods for determining load assumptions from work processes and for 


dimensioning and designing these machines in accordance with the 


loads. In addition, the students have methodological knowledge of the 


structure, function, design, dimensioning and use and are able to design 


conveyor machines, dimension them in accordance with the stresses and 


integrate them into higher-level systems. They know the theoretical prin-


ciples required for dimensioning, are familiar with the applicable regula-


tions and have the ability to constructively design and calculate special 


main assemblies. 


Contents  The module covers the mechanical engineering fundamentals for the 


project planning, design and use of conveyor machines in intralogistics, 


in particular for continuous and discontinuous conveyors. It includes the 


rules and methods for constructive design and dimensioning and their 


application to conveyor machines as well as the computational dimen-


sioning and constructive design of special assemblies according to the 


required technical and technological parameters. 


Teaching and learn-


ing methods 


Lecture 1 lecture hour per week, exercise 3 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Analysis and Dimensioning, Me-


chanical Drives, Engineering Mechanics - Strength of Materials and Engi-


neering Mechanics - Kinematics and Kinetics are required. In the Diplo-


ma-postgraduate degree programme in Mechanical Engineering, basic 


competences in strength of materials as well as kinematics and kinetics 


at Bachelor’s level in engineering science are required, such as can be 


acquired in the above-mentioned modules. In the Diploma-postgraduate 


degree programme in Mechanical Engineering, the competences to be 


acquired in the modules Analysis and Dimensioning and Mechanical 


Drives are required. 


Usability The module is one of eight compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study General and Structural Mechanical Engineering, three of which 


must be selected. 


Requirements for 


the award of credit 


points
 46


 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 90 minutes 


duration and a paper of 70 hours. 


  







 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


results from the weighted average of the grades of the individual exami-


nation performances. The written examination is weighted three times 


and the paper twice. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  








 


 


Module number Module name Responsible lecturer 


MW-MB-LB-09 Design of Lightweight Struc-


tures 


Prof. Modler 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals Students are capable of carrying out the design and dimensioning of 


complex lightweight structures and machine elements on the basis of 


relevant interdisciplinary knowledge of materials and structural mechan-


ics as well as design technology and development methodology. Stu-


dents are able to solve challenging technical problems in the field of 


lightweight engineering efficiently and robustly. 


Contents  The module focuses on the constructional development of mechanically 


highly stressed structural components in multi-material design, in partic-


ular the aspects of shape, production and dimensioning as well as their 


interaction in finding efficient solutions in the context of the product de-


velopment process (PEP). As secondary processes to the PEP, the module 


includes the aspects of project organisation, quality assurance and secur-


ing intellectual property as well as the possibilities for specifically influ-


encing the special features of the design development process of fiber 


composite structures. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 1 lecture hour per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Diploma-postgraduate degree programme in Mechanical Engineering, 


the competences to be acquired in the modules Calculation of Light-


weight Structures, Development of Lightweight Structures, Fiber-


Reinforced Materials as well as Fundamentals of Lightweight Engineering 


are required. 


Usability The module is one of seven compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Light-


weight Construction, of which three must be chosen. The module is one 


of nine compulsory elective modules in the Diploma-postgraduate de-


gree programme in Mechanical Engineering in the field of study light-


weight construction, three of which must be selected. It creates the pre-


requisites in the Diploma degree programme in Mechanical Engineering 


for the modules Calculation and Design with Fiber Composites and Man-


ufacturing of Fiber Composite Structures. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 







 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-AKM-33 
20


 


as a replacement 


for the module MW-


MB-AKM-20 


Design Research and Product 


Experience 


Prof. Krzywinski 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have basic knowledge of essential theoretical and empirical 


research in design. They are able to classify and evaluate results of cur-


rent design research. They know the methodology and selected methods 


of empirical social and cognitive research and are able to apply these 


both to the analysis of design and in complex practical design processes. 


The students know selected explanatory models of product experience 


as well as corresponding design approaches, design and evaluation 


methods and can use these in user-centred product development. 


Contents  The module covers selected practice-relevant areas of design research, 


the analysis and connection of established as well as current, historical, 


social and economic aspects of design research and the exemplary im-


plementation and scientific documentation of empirical design research 


and research-driven design influenced by social and cognitive science. 


The module includes the phenomenon of human experience of industri-


ally manufactured products and systems (theoretical and practical). Fur-


ther contents are cognitive science explanatory models of product expe-


rience as well as the analysis and application of methods for designing, 


evaluating and measuring individual aspects of product experience. 


Teaching and learn-


ing methods 


Lecture 3 lecture hours per week, exercise 1 lecture hour per week, prac-


tical course 1 lecture hour per week, self-study. 


Participation is limited to 15 participants according to § 6 paragraph 7 


Study Regulations of the Diploma and Diploma-postgraduate degree 


programme in Mechanical Engineering. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Diploma-postgraduate degree programme in Mechanical Engineering 


respectively, the competences to be acquired in the modules Industrial 


Design Methodology in Product Development and Two-Dimensional De-


sign Fundamentals in Industrial Design are required. 


Usability The module is one of nine compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study General and Structural Mechanical Engineering, three of which 


must be selected. 


Requirements for 


the award of credit 


points
 46


 


The credit points are acquired if the module examination is passed. The 


module examination consists of a paper of 60 hours. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 







 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  








 


Module number Module name Responsible lecturer
 39


 


MW-MB-LB-10 Polymer Technologies Prof. Gude 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students are able to establish the link between material, technology 


as well as tool and molded part design in a sustainable manner from an 


engineering point of view. 


Contents  The module covers process phenomenology and process control in pol-


ymer technologies, in particular the thermoplastic polymer technologies 


of injection molding, pressing and extrusion, as well as the polymer-


specific features of process simulation and the design and dimensioning 


of mold tools. 


Teaching and learn-


ing methods 


Lecture 3 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Diploma-postgraduate degree programme in Mechanical Engineering, 


the competences to be acquired in the modules Fiber Composites Tech-


nology, Fundamentals of Polymer Technology, Fundamentals of Light-


weight Engineering as well as Lightweight Construction Materials are 


required. 


Usability The module is one of seven compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Light-


weight Construction, of which three must be chosen. The module is one 


of nine compulsory elective modules in the Diploma-postgraduate de-


gree programme in Mechanical Engineering in the field of study light-


weight construction, three of which must be selected. It creates the pre-


requisites in the Diploma degree programme in Mechanical Engineering 


for the module Quality Assurance Management. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-AKM-34 
20


 


as a replacement 


for the module MW-


MB-AKM-21 


Product-Service-Systems Prof. Krzywinski 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals Students are able to design and create product-service systems. They 


know processes and methods of designing product-service systems and 


networked digital and analogue products. They know processes and 


methods of design for diverse interest groups (stakeholders) in profes-


sional contexts. They can classify and discuss the acquired knowledge 


and apply it in product development processes, especially for stationary 


and mobile working machines. 


Contents  The content of the module is the design of a product-service-system 


from analysis to conception and design to a digital or hybrid presentation 


of the design solution. The module covers the specifics and the corre-


sponding methods regarding the complexity in terms of the combination 


of products and service, digital and analogue solutions as well as the 


heterogeneity of interest groups (stakeholders) to be considered in 


product-service systems for professional contexts such as mobile and 


stationary working machines and their analysis. 


Teaching and learn-


ing methods 


Lecture 1 lecture hour per week, practical course 4 lecture hours per 


week, self-study. 


Participation is limited to 15 participants according to § 6 paragraph 7 


Study Regulations of the Diploma and Diploma-postgraduate degree 


programme in Mechanical Engineering. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Diploma-postgraduate degree programme in Mechanical Engineering, 


the competences to be acquired in the modules Industrial Design Meth-


odology in Product Development, Three-Dimensional Design Fundamen-


tals in Industrial Design and Two-Dimensional Design Fundamentals in 


Industrial Design are required. 


Usability The module is one of nine compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study General and Structural Mechanical Engineering, three of which 


must be selected. 


Requirements for 


the award of credit 


points
 46


 


The credit points are acquired if the module examination is passed. The 


module examination consists of a paper of 100 hours. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 







 


Duration of the 


module 


The module covers one semester. 


 


  








 


Module number Module name Responsible lecturer 


MW-MB-LB-11 


MW-MB-LRT-09 


Vibration Technology and 


Structural Durability 


Dr. Wang 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have the competence to understand basic vibration phe-


nomena in mechanical engineering, to set up suitable mechanical and 


mathematical models, to check various solution methods for applicability 


and to apply them to the problem as well as to interpret and evaluate the 


solution results. They are able to carry out a safe and economic dimen-


sioning of components at risk of fatigue failure. For this purpose, they 


have the basic knowledge to assess loads and load capacity at constant 


and variable amplitude as well as the ability to constructively influence 


the component service life. 


Contents  The module includes methods for the description and calculation of 


practical discrete systems with one and with finite degree of freedom 


and continuous linear systems (conservative and damped eigenvibra-


tions, forced vibration with different excitation, eigenvalue problems, 


orthogonality of eigenvectors, modal decoupling as well as vibration 


suppression). It includes oscillations of systems with distributed parame-


ters (wave propagation, d'Alembert solution, separation approach, infi-


nite eigenvalues and eigenfunctions) for selected continua such as bars, 


beams or plates. In addition, the module includes methods for the safe 


and economic design of components at risk of fatigue failure, in particu-


lar the fatigue effect of amplitude and mean stress (Wöhler line), the 


analysis of operational stresses (evaluation methods, design collectives) 


and methods of service life estimation (Miner rule) Further essential con-


tent includes possibilities for influencing component service life and for 


strength verification. 


Teaching and learn-


ing methods 


Lecture 3 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Material Sci-


ence, Engineering Mathematics, Engineering Mechanics - Strength of 


Materials and Engineering Mechanics - Kinematics and Kinetics are re-


quired. In the Diploma-postgraduate degree programme in Mechanical 


Engineering, basic competences in strength of materials, kinematics and 


kinetics, materials engineering as well as extended competences in 


mathematics at Bachelor’s level in engineering science are required, as 


they can be acquired, for example, in the above-mentioned modules. 


  







 


Usability 
1
 The module is one of seven compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Light-


weight Construction, of which three must be chosen, and in the field of 


study Aerospace Engineering one of four compulsory elective modules, 


of which two must be chosen. The module is one of nine compulsory 


elective modules in the Diploma-postgraduate programme in Mechanical 


Engineering in the field of study lightweight construction, three of which 


must be selected. The module is one of 21 compulsory elective modules 


in the Diploma-postgraduate programme in Mechanical Engineering in 


the field of study Aerospace Engineering, of which modules amounting to 


60 credit points must be selected. The module is one of 18 compulsory 


elective modules in the Diploma postgraduate course in mechanical en-


gineering in the field of study lightweight construction, of which modules 


worth 60 credit points must be selected and one of nine compulsory 


elective modules, of which three must be selected. The module can only 


be selected once in the Diploma-postgraduate degree programme in 


Mechanical Engineering in the field of study lightweight construction. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-AKM-35 
20


 


as a replacement 


for the module MW-


MB-AKM-27 


User-Centered Product Design Prof. Krzywinski 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals Students are able to work on a user-centred product design holistically 


and independently. They know essential processes and methods of user-


centred product development, have basic design-typical manual and 


digital skills and abilities for the presentation and production of designs 


and their representations and can apply and justify them. The students 


are able to communicate and cooperate with representatives of the field 


and those outside the field in order to solve the design task responsibly 


and are able to reflect on and take into account the different perspec-


tives and interests of others involved. 


Contents  The content of the module is the user-centred design of a real product, 


from the analysis of users and application scenarios, through the devel-


opment of design concepts and the drawing and modelling design phas-


es to the physical model of the design result. Further contents are the 


application and development of methods and milestones of user-centred 


product development as well as the use of analogue and digital repre-


sentation techniques and various prototyping technologies as design 


tools. 


Teaching and learn-


ing methods 


Lecture 1 lecture hour per week, practical course 4 lecture hours per 


week, self-study. 


Participation is limited to 15 participants according to § 6 paragraph 7 


Study Regulations of the Diploma and Diploma-postgraduate degree 


programme in Mechanical Engineering. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Diploma-postgraduate degree programme in Mechanical Engineering, 


the competences to be acquired in the modules Industrial Design Meth-


odology in Product Development, Three-Dimensional Design Fundamen-


tals in Industrial Design and Two-Dimensional Design Fundamentals in 


Industrial Design are required. 


Usability The module is one of eight compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study General and Structural Mechanical Engineering, three of which 


must be selected. 


Requirements for 


the award of credit 


points
 46


 


The credit points are acquired if the module examination is passed. The 


module examination consists of a paper of 100 hours. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every winter semester. 







 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  








 


Module number Module name Responsible lecturer 


MW-MB-LB-12 Continuum Mechanics and 


Structural Analysis 


Prof. Kästner 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students master the basics of physical modelling and the mathemat-


ical description of the motion of deformable bodies under the influence 


of mechanical and thermal loads. They can apply this knowledge to tech-


nical beam and shell structures relevant to lightweight construction. 


Contents  The module covers the kinematics of arbitrary motions, the basic balance 


equations and the formulation of non-linear material laws. It includes the 


basic equations, in particular of solid mechanics and fluid mechanics, 


methods for deriving the governing equations of beam and shell struc-


tures as well as the associated boundary value and initial boundary value 


problems and the skills for analytical and numerical solution. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 1 lecture hour per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Mathematics, 


Engineering Mathematics, Engineering Mechanics - Strength of Materials 


and Engineering Mechanics - Statics are required. In the Diploma-


postgraduate degree programme in Mechanical Engineering, basic com-


petences in strength of materials theory, statics as well as basic and ad-


vanced competences in mathematics at the Bachelor’s level in engineer-


ing science are required, such as can be acquired in the aforementioned 


modules. 


Usability The module is one of seven compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Light-


weight Construction, of which three must be chosen. The module is one 


of nine compulsory elective modules in the Diploma-postgraduate pro-


gramme in Mechanical Engineering in the field of study lightweight con-


struction, three of which must be selected. The module is one of 18 com-


pulsory elective modules in the Diploma-postgraduate programme in 


Mechanical Engineering in the field of study lightweight construction, of 


which modules amounting to 60 credit points must be selected. The 


module can only be selected once in the Diploma-postgraduate pro-


gramme in Mechanical Engineering in the field of study lightweight con-


struction. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of an oral examination performance of 30 


minutes duration as an individual examination and a written examina-


tion of 120 minutes duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


results from the unweighted average of the grades of the individual ex-


amination performances. 


  







 


Frequency of the  


Module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer
 32


 


MW-MB-ET-09 Turbo Pumps and Piston Work-


ing Machines 


Dr. Jäger 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students master the design and construction methods of tur-


bopumps and reciprocating compressors and can assess their operating 


behaviour. Furthermore, with the help of the acquired methods, they are 


able to select and dimension the working machine suitable for a process 


and to integrate it into the corresponding systems. 


Contents  Module contents are the thermodynamic design of turbopumps, the fluid 


mechanical design of radial, diagonal, and axial impellers and guide 


vanes as well as the analysis of the operating behaviour of turbopumps 


and their constructive design. Furthermore, the module includes the 


thermodynamic design of reciprocating compressors as well as the dif-


ferent designs of multi-stage compressors and the optimum number of 


stages. Furthermore, the dimensioning of the working chambers and the 


adaptation to changing pressure conditions and flow rates is addressed. 


In the context of design and calculation, the module includes the working 


chamber arrangements as well as the components cylinders, valves, pis-


tons, sealing elements, and the drive train. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Power Machin-


ery, Fundamentals of Fluid Mechanics, Design Theory, Fundamentals of 


Natural Sciences, Fluid Mechanics and Simulation Methods, Engineering 


Mechanics - Strength of Materials, Engineering Mechanics - Kinematics 


and Kinetics as well as Engineering Thermodynamics/Heat Transfer are 


required. In the Diploma-postgraduate degree programme in Mechanical 


Engineering, basic competences in strength of materials, kinematics and 


kinetics, construction technology and design, physics and chemistry, fluid 


mechanics as well as technical thermodynamics and heat transfer at 


Bachelor’s level in engineering science are required, as they can be ac-


quired, for example, in the modules named above. In the Diploma-


postgraduate degree programme in Mechanical Engineering, the compe-


tences to be acquired in the modules Fundamentals of Power Machinery 


as well as Fluid Mechanics and Simulation Methods are required. 


Usability 
9
 The module is one of 18 compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Power Engineering, of which three must be selected. 


  







 


Requirements for 


the award of credit 


points
 46


 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 120 minutes 


duration and a paper of 50 hours. The written examination is relevant for 


passing the module examination. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


results from the weighted average of the grades of the individual exami-


nation performances. The written examination is weighted four times 


and the paper is weighted once. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  








 


Module number Module name Responsible lecturer 


MW-MB-LB-13 Construction Materials and 


Surface Engineering 


Prof. Leyens 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students are familiar with the material behaviour and properties of 


selected metallic and non-metallic construction materials. They know the 


possibilities of influencing material properties, in particular those of a 


modified component surface. The students are able to select and use 


construction materials according to requirements. 


Contents  The module includes selected material areas of metallic and non-metallic 


construction materials for mechanical engineering/lightweight construc-


tion as well as selected surface coating processes. In the case of metallic 


materials, the module covers the range of materials steel, cast steel, cast 


iron, aluminium, magnesium and copper-based materials as well as non-


metallic materials including composite materials (e.g. CFRP, GRP). The 


module includes the selection of a material that is suitable for the stress-


es, taking into account the requirements (e.g. weldability, machinability, 


formability, castability, high strength, wear), the possibilities of changing 


the properties via structural changes. Furthermore, the module includes 


the essential coating processes for the production of thin layers, the 


most important process parameters of the production processes and the 


essential influencing variables for a technologically effective and eco-


nomic coating process. It also includes simple structure zone models for 


growing thin layers on material surfaces. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 1 lecture hour per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Production Engineering, Funda-


mentals of Material Science, Fundamentals of Lightweight Engineering, 


lightweight construction materials as well as Engineering Mechanics - 


Strength of Materials are required. In the Diploma-postgraduate degree 


programme in Mechanical Engineering, basic competences in Production 


Engineering, strength of materials and materials engineering at Bache-


lor’s level are required, such as can be acquired in the above-mentioned 


modules. In the Diploma-postgraduate degree programme in Mechanical 


Engineering, the competences to be acquired in the modules Fundamen-


tals of Lightweight Engineering and Lightweight Construction Materials 


are required. 


  







 


Usability The module is one of seven compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Light-


weight Construction, of which three must be chosen. The module is one 


of nine compulsory elective modules in the Diploma-postgraduate pro-


gramme in Mechanical Engineering in the field of study lightweight con-


struction, three of which must be selected. The module is one of 18 


compulsory elective modules in the Diploma-postgraduate programme 


in Mechanical Engineering in the field of study lightweight construction, 


of which modules amounting to 60 credit points must be selected. The 


module can only be selected once in the Diploma-postgraduate pro-


gramme in Mechanical Engineering in the field of study lightweight con-


struction. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer
 39


 


MW-MB-ET-13 Refrigeration Systems Prof. Thomas 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students are able to recognise and apply the project planning princi-


ples and relationships relevant for the planning and reliable operation of 


refrigeration systems in industry, commerce, building technology and 


other applications. They are able to professionally design compression 


and absorption refrigeration systems in individual structures and inter-


connected circuits, to model them with the help of suitable software ap-


plications and to dimension them accordingly. 


Contents  The module covers the structure and modes of operation of compres-


sion and absorption chillers as well as the fundamentals of the compo-


nents refrigerant or working fluid combinations and the control of chill-


ers in the context of real systems as well as computer-aided methods 


that allow contemporary modelling of chillers. 


Teaching and learn-


ing methods 


Lecture 3 lecture hours per week, exercise 2 lecture hours per week, 


practical course 1 lecture hour per week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and the 


Diploma-postgraduate degree programme in Mechanical Engineering, 


the competences to be acquired in the modules Fundamentals of Refrig-


eration and Air Conditioning and Principles of Refrigeration and Air Con-


ditioning are required. 


Usability 
9
 The module is one of 18 compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Power Engineering, of which three must be chosen. The module 


cannot be selected if the module International Refrigeration and Com-


pressor Course has already been completed. 


Requirements for 


the award of credit 


points
 46


 


The credit points are acquired if the module examination is passed. The 


module examination consists of a paper of 30 hours and an examination 


performance, which consists of a written examination of 120 minutes 


duration for more than ten registered students and an oral examination 


performance as an individual examination of 30 minutes duration for up 


to ten registered students; if applicable, this will be announced to the 


registered students in writing at the end of the registration period. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


results from the weighted average of the grades of the individual exami-


nation performances. The paper is weighted once and the written exam-


ination or oral examination performance is weighted twice. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the The module covers one semester. 







 


module 


 


  








 


Module number Module name Responsible lecturer 


MW-MB-LB-14 Function-Integrated Compo-


nents 


Prof. Modler 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students know different active materials and their calculation and 


application in multifunctional structures. They have the basic knowledge 


of plane kinematics and can apply this to lightweight mechanisms. 


Contents  The module covers the basics of plane kinematics, open and closed 


mechanism structures and calculation basics for the design of kinematic 


parameters, design hints for motion generation with minimal structures 


(link reduction, use of tapes, etc.), adaptive systems, active actuator and 


sensor materials (e.g. piezoelectric ceramics, electro- and magnetostric-


tives, shape memory alloys, electroactive polymers), the modelling and 


discretisation of actuators and the control of an adaptive structure. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Electrical Engi-


neering, Fundamentals of Material Science, Fundamentals of Lightweight 


Engineering, Measurement and Automation Engineering, Engineering 


Mechanics - Kinematics and Kineticsas well as Engineering Mechanics - 


Statics are required. In the Diploma-postgraduate degree programme in 


Mechanical Engineering, basic competences in electrical engineering, 


kinematics and kinetics, statics as well as materials engineering at Bache-


lor’s level in engineering science are required, as they can be acquired, 


for example, in the modules named above. In the Diploma-postgraduate 


degree programme in Mechanical Engineering the competences to be 


acquired in the module Fundamentals of Lightweight Engineering are 


required. 


Usability The module is one of seven compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Light-


weight Construction, of which three must be chosen. The module is one 


of nine compulsory elective modules in the Diploma-postgraduate pro-


gramme in Mechanical Engineering in the field of study lightweight con-


struction, three of which must be selected. The module is one of 18 com-


pulsory elective modules in the Diploma-postgraduate programme in 


Mechanical Engineering in the field of study lightweight construction, of 


which modules amounting to 60 credit points must be selected. The 


module can only be selected once in the Diploma-postgraduate degree 


programme in Mechanical Engineering in the field of study lightweight 


construction. It creates the prerequisites in the Diploma degree pro-


gramme in Mechanical Engineering for the module Adaptive Structures 


for Lightweight Design. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration. 







 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer
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MW-MB-ET-36 International Refrigeration 


and Compressor Course 


Prof. Thomas 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students are able to recognise and apply the project planning prin-


ciples and interrelationships relevant for the planning and reliable oper-


ation of refrigeration systems in industry, commerce, building services 


engineering and other applications with special consideration of the 


scientific English language. They are able to technically design compres-


sion and absorption refrigeration systems in individual structures and 


interconnected circuits, to model them with the help of suitable software 


applications and to dimension them as a result. 


Contents  The module includes the design and operation of compression and ab-


sorption chillers, the fundamentals of the components refrigerant or 


working fluid pairings and the control of chillers in the context of real 


systems as well as computer-aided methods that allow contemporary 


modelling of refrigeration systems. 


Teaching and learn-


ing methods 


Lecture 3 lecture hours per week (in block), exercise 2 lecture hours per 


week (in block), practical course 1 lecture hour per week (in block) and 


self-study. 


Participation is limited to eight participants according to § 6 paragraph 7 


Study Regulations of the Diploma and Diploma-postgraduate degree 


programme in Mechanical Engineering. The teaching language of the 


module is English. 


Requirements for 


participation 


Knowledge of English at A-level (basic course) is assumed. In the Diplo-


ma degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering, the compe-


tences to be acquired in the modules Fundamentals of Refrigeration and 


Air Conditioning and Principles of Refrigeration and Air Conditioning are 


required  


Usability 
 9


 The module is one of 18 compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Power Engineering, of which three must be chosen. The module 


cannot be selected if the Refrigeration Systems module has already been 


completed. 


Requirements for 


the award of credit 


points
 46


 


The credit points are acquired if the module examination is passed. The 


module examination consists of an oral examination performance of 30 


minutes duration as an individual examination and a paper of 30 hours. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


results from the weighted average of the grades of the individual exami-


nation performances. The oral examination performance is weighted 


twice and the paper is weighted once. 


  







 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the mo-


dule 


The module covers one semester. 


  








 


1 
 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma 


degree programme in Mechanical Engineering of 17.05.2019 or Bachelor’s degree programme 


in Mechanical Engineering of 17.05.2019 according to the resolution of the Faculty Council of 


15.04.2020 Adjustment in the field Usability. 
2 


 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma 


degree programme in Mechanical Engineering of 17.05.2019 or Bachelor’s degree programme 


in Mechanical Engineering of 17.05.2019 according to the resolution of the Faculty Council of 


15.04.2020 Adjustment in the field Requirements for participation. 
3  


Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma 


degree programme in Mechanical Engineering of 17.05.2019 or Diploma-postgraduate degree 


programme in Mechanical Engineering of 17.01.2020 in accordance with the resolution of the 


Faculty Council of 15.04.2020 Replacement of the teaching offer. 
4 


Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma 


degree programme in Process Engineering and Natural Materials Technology of 29 April 2019, 


the Bachelor’s degree programme in Process Engineering and Natural Materials Technology of 


28.04.2019 or Diploma-postgraduate degree programme in Process Engineering and Natural 


Materials Technology of 15.02.2020 according to the decision of the Faculty Council of 15 April 


2020 Adjustment in the field Usability. 
5 


Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma 


degree programme in Materials Science of 29 April 2019 or Bachelor’s degree programme in 


Materials Science of 28.04.2019 according to the resolution of the Faculty Council of 


15.04.2020 Adjustment in the field Usability. 
6 


Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma 


degree programme in Process Engineering and Natural Materials Technology of 29 April 2019, 


the Bachelor’s degree programme in Process Engineering and Natural Materials Technology of 


28.04.2019 and the Diploma-postgraduate degree programme in Process Engineering and 


Natural Materials Technology of 15.02.2020 in accordance with the resolution of the Faculty 


Council of 17.03.2021 Adjustment in the field Usability. 
7 


Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma 


degree programme in Materials Science of 29 April 2019 or Bachelor’s degree programme in 


Materials Science of 28.04.2019 according to the resolution of the Faculty Council of 


21.04.2021 Adjustment in the field Usability. 
8
 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma 


degree programme in Mechanical Engineering of 17.05.2019 or Diploma-postgraduate degree 


programme in Mechanical Engineering of 17.01.2020 in accordance with the resolution of the 


Faculty Council of 21.04.2021 Replacing the teaching offer. 
9
 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma 


degree programme in Mechanical Engineering of 17.05.2019 or Bachelor’s degree programme 


in Mechanical Engineering of 17.05.2019 or Diploma-postgraduate degree programme in Me-


chanical Engineering of 17.01.2020 in accordance with the resolution of the Faculty Council of 


21.04.2021 Adjustment in the field Usability. 
10


 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma 


degree programme in Mechanical Engineering of 17.05.2019 or or Diploma-postgraduate de-


gree programme in Mechanical Engineering of 17.01.2020 in accordance with the resolution of 


the Faculty Council of 21.04.2021 Adjustment in the field Requirements for participation. 
11 


Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma 


degree programme in Mechanical Engineering of 17.05.2019 or or Diploma-postgraduate de-


gree programme in Mechanical Engineering of 17.01.2020 according to the resolution of the 


Faculty Council of 21.04.2021 Adjustment in the field Frequency of the module. 
12


 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma 


degree programme in Mechanical Engineering of 17.05.2019 or Diploma-postgraduate degree 


programme in Mechanical Engineering of 17.01.2020 according to the decision of the Faculty 


Council of 21.04.2021 - will not be offered in summer semester 2021. 







 


13 
Adjustment of the semester-based lecture hours per week allocation in summer semester 


2021 due to the departure of the lecturer and pending replacement of the professorship. 
14 


Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma 


degree programme in Mechanical Engineering of 17.05.2019 or Diploma-postgraduate degree 


programme in Mechanical Engineering of 17.01.2020 in accordance with the resolution of the 


Faculty Council of 21.04.2021 Extension of the range of courses. 
15


 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma 


degree programme in Mechanical Engineering dated 17.05.2019 or Diploma-postgraduate de-


gree programme in Mechanical Engineering dated 17.01.2020 according to the resolution of 


the Faculty Council dated 21.07.2021 Adjustment in the field Prerequisites for participation. 
16


 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma-


postgraduate Course in Mechanical Engineering dated 17.01.2020 in accordance with the 


resolution of the Faculty Council dated 21.07.2021 Replacing the course offerings. 
17


 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma 


degree programme in Mechanical Engineering of 17.05.2019 or Bachelor’s degree programme 


in Mechanical Engineering of 17.05.2019 or Diploma-postgraduate degree programme in Me-


chanical Engineering of 17.01.2020 according to the resolution of the Faculty Council of 


21.07.2021 Adjustment in the field responsible lecturer. 
18


 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma 


degree programme in Mechanical Engineering from 17.05.2019 or Diploma-postgraduate de-


gree programme in Mechanical Engineering from 17.01.2020 according to the resolution of 


the Faculty Council from 21.07.2021 Replacement of the course offering in WiSe 2021/2022 - 


Replacement will only be offered in WiSe 2021/2022. 
19


 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma 


degree programme in Mechanical Engineering of 17.05.2019 or Diploma-postgraduate degree 


programme in Mechanical Engineering of 17.01.2020 according to the resolution of the Faculty 


Council of 21.07.2021 Adjustment in the field Usability. 
20


 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma 


degree programme in Mechanical Engineering dated 17.05.2019 or Bachelor’s degree pro-


gramme in Mechanical Engineering dated 17.05.2019 or Diploma-postgraduate degree pro-


gramme in Mechanical Engineering dated 17.01.2020 according to the resolution of the Facul-


ty Council dated 20.10.2021 Replacement of the course offering. 
21


 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma 


degree programme in Mechanical Engineering of 17.05.2019 or Diploma-postgraduate degree 


programme in Mechanical Engineering of 17.01.2020 according to the resolution of the Faculty 


Council of 20.10.2021 Adjustment in the field responsible lecturer. 
22


 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma 


degree programme in Mechanical Engineering from 17.05.2019 or Diploma-postgraduate de-


gree programme in Mechanical Engineering from 17.01.2020 according to the resolution of 


the Faculty Council from 20.10.2021 - will not be offered in WiSe 2021/2022. 
23


 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma 


degree programme in Mechanical Engineering dated 17.05.2019 or Bachelor’s degree pro-


gramme in Mechanical Engineering dated 17.05.2019 or Diploma-postgraduate degree pro-


gramme in Mechanical Engineering dated 17.01.2020 according to the resolution of the Facul-


ty Council dated 20.10.2021 Adjustment in the field Usability. 
24


 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma 


degree programme in Mechanical Engineering dated 17.05.2019 or Bachelor’s degree pro-


gramme in Mechanical Engineering dated 17.05.2019 or Diploma-postgraduate degree pro-


gramme in Mechanical Engineering dated 17.01.2020 according to the resolution of the Facul-


ty Council dated 20.04.2022 Adjustment in the field Usability. 
25


 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma 


degree programme in Mechanical Engineering of 17.05.2019 or Diploma-postgraduate degree 


programme in Mechanical Engineering of 17.01.2020 according to the resolution of the Faculty 


Council of 20.04.2022 Adjustment in the field Prerequisites for participation. 







 


26
 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma 


degree programme in Mechanical Engineering of 17.05.2019 or Bachelor’s degree programme 


in Mechanical Engineering of 17.05.2019 or Diploma-postgraduate degree programme in Me-


chanical Engineering of 17.01.2020 according to the resolution of the Faculty Council of 


20.04.2022 Replacement of the course offerings. 
27


 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma 


degree programme in Mechanical Engineering from 17.05.2019 or Diploma-postgraduate de-


gree programme in Mechanical Engineering from 17.01.2020 according to the resolution of 


the Faculty Council from 20.04.2022 - will not be offered in SoSe 2022. 
29


 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma 


degree programme in Mechanical Engineering of 17.05.2019 or Diploma-postgraduate degree 


programme in Mechanical Engineering of 17.01.2020 according to the resolution of the Faculty 


Council of 20.04.2022 Extension of the course offerings. 
30


 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma 


degree programme in Mechanical Engineering from 17.05.2019 or Diploma-postgraduate de-


gree programme in Mechanical Engineering from 17.01.2020 according to the resolution of 


the Faculty Council from 20.04.2022 Replacement of the course offering in SoSe 2022 - Re-


placement is only offered in SoSe 2022. 
32


 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma 


degree programme in Mechanical Engineering dated 17.05.2019 or Diploma-postgraduate de-


gree programme in Mechanical Engineering dated 17.01.2020 according to the resolution of 


the Faculty Council dated 15.06.2022 Adjustment in the field responsible lecturer.  
33


 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma 


degree programme in Mechanical Engineering from 17.05.2019 or Diploma-postgraduate de-


gree programme in Mechanical Engineering from 17.01.2020 according to the resolution of 


the Faculty Council from 19.10.2022 - will not be offered in WiSe 2022/2023. 
34


 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma 


degree programme in Mechanical Engineering dated 17.05.2019 or Diploma-postgraduate de-


gree programme in Mechanical Engineering dated 17.01.2020 according to the resolution of 


the Faculty Council dated 19.10.2022 Replacement of the course offering. 
36


 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma 


degree programme in Mechanical Engineering dated 17.05.2019 or Bachelor’s degree pro-


gramme in Mechanical Engineering dated 17.05.2019 or Diploma-postgraduate degree pro-


gramme in Mechanical Engineering dated 17.01.2020 according to the resolution of the Facul-


ty Council dated 19.10.2022Adjustment in the field Usability. 
37


 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma 


degree programme in Mechanical Engineering of 17.05.2019 or Diploma-postgraduate degree 


programme in Mechanical Engineering of 17.01.2020 according to the resolution of the Faculty 


Council of 19.10.2022 Adjustment in the field Prerequisites for participation.
 


38 
Correction of assigned courses, 19.10.2022. 


39
 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma 


degree programme in Mechanical Engineering of 17.05.2019 or Bachelor’s degree programme 


in Mechanical Engineering of 17.05.2019 or Diploma-postgraduate degree programme in Me-


chanical Engineering of 17.01.2020 according to the resolution of the Faculty Council of 


19.04.2023 Adjustment in the field responsible lecturer. 
40 


Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma 


degree programme in Mechanical Engineering from 17.05.2019 or Diploma-postgraduate de-


gree programme in Mechanical Engineering from 17.01.2020 according to the resolution of 


the Faculty Council from 19.04.2023 - will not be offered in SoSe 2023. 
41 


Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma 


degree programme in Mechanical Engineering from 17.05.2019 or Diploma-postgraduate de-


gree programme in Mechanical Engineering from 17.01.2020 according to the resolution of 


the Faculty Council from 19.04.2023 - Cancellation of the course offering. 







 


42 
Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma 


degree programme in Mechanical Engineering dated 17.05.2019 or Bachelor’s degree pro-


gramme in Mechanical Engineering dated 17.05.2019 or Diploma-postgraduate degree pro-


gramme in Mechanical Engineering dated 17.01.2020 according to the resolution of the Facul-


ty Council dated 19.04.2023 Adjustment in the field Usability. 
43 


Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma 


degree programme in Mechanical Engineering from 17.05.2019 or Diploma-postgraduate de-


gree programme in Mechanical Engineering from 17.01.2020 according to the resolution of 


the Faculty Council from 19.04.2023 Replacement of the course offering. 
45 


Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma 


degree programme in Mechanical Engineering from 17.05.2019 or Diploma-postgraduate de-


gree programme in Mechanical Engineering from 17.01.2020 according to the resolution of 


the Faculty Council from 19.04.2023 Replacement of the course offering in SoSe 2023 - Re-


placement is only offered in SoSe 2023. 
46 


Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma 


degree programme in Mechanical Engineering of 17.05.2019 or Bachelor’s degree programme 


in Mechanical Engineering of 17.05.2019 or Diploma-postgraduate degree programme in Me-


chanical Engineering of 17.01.2020 according to the resolution of the Faculty Council of 


17.05.2023 Specify in the field requirements for the award of credit points according to the 


requirements of the accreditation process. 
47 


Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma 


degree programme in Mechanical Engineering of 17.05.2019 or Bachelor’s degree programme 


in Mechanical Engineering of 17.05.2019 or Diploma-postgraduate degree programme in Me-


chanical Engineering of 17.01.2020 according to the resolution of the Faculty Council of 


17.05.2023 Adjustment in the field responsible lecturer. 
48


  Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma 


Program in Mechanical Engineering, May 17, 2019, or Diploma Postgraduate Program in Me-


chanical Engineering, January 17, 2020, according to the resolution of the Faculty Council, 


10/18/2023 Adjustment in the Responsible Lecturer field. 
50


  Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma 


Program in Mechanical Engineering, May 17, 2019, or Diploma Postgraduate Program in Me-


chanical Engineering, January 17, 2020, according to the resolution of the Faculty Council, 


10/18/2023 Replacing the course offered in WiSe 2023/2024 - Replacement will only be offered 


in WiSe 2023/2024. 
51


  Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma 


Program in Mechanical Engineering dated May 17, 2019 or Bachelor Program in Mechanical 


Engineering dated May 17, 2019 or Diploma Postgraduate Program in Mechanical Engineering 


dated January 17, 2020 according to the resolution of the Faculty Council dated 10/18/2023 


Adjustment in the field Applicability. 
52 


Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma 


degree program in Mechanical Engineering dated 17 May 2019 or Bachelor's degree program 


in Mechanical Engineering dated 17 May 2019 or Diploma postgraduate degree program in 


Mechanical Engineering dated 17 January 2020 in accordance with the resolution of the Facul-


ty Council dated 15.11.2023 Specification in the field Requirements for the awarding of credit 


points in accordance with the requirements of the accreditation procedure.
 


53 
Extension in accordance with § 6 para. 6 and § 10 para. 2 of the Study Regulations for the Di-


ploma degree program in Mechanical Engineering of 17 May 2019 or the Bachelor's degree 


program in Mechanical Engineering of 17 May 2019 or the Diploma postgraduate degree pro-


gram in Mechanical Engineering of 17 January 2020 in accordance with the resolution of the 


Faculty Council of 15 November 2023 Replacement of the course offerings.
 


54 
Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma 


degree program in Mechanical Engineering of 17 May 2019 or Bachelor's degree program in 


Mechanical Engineering of 17 May 2019 or Diploma postgraduate degree program in Mechan-







 


ical Engineering of 17 January 2020 in accordance with the decision of the Faculty Council of 


15 November 2023 Adaptation in the applicability field. 
55 


Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma 


Program in Mechanical Engineering of 17 May 2019 and Diploma Postgraduate Program in 


Mechanical Engineering of 17 January 2020 in accordance with the resolution of the Faculty 


Council of 15 November 2023 Adjustment in the field Requirements for participation. 
56 


Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma 


degree programme in Mechanical Engineering from 17.05.2019 or Diploma-postgraduate de-


gree programme in Mechanical Engineering from 17.01.2020 according to the resolution of 


the Faculty Council from 17 April 2024 Replacement of the course offering. 
57 


Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma 


degree programme in Mechanical Engineering from 17.05.2019 or Diploma-postgraduate de-


gree programme in Mechanical Engineering from 17.01.2020 according to the resolution of 


the Faculty Council from 17 April 2024- will not be offered in SoSe 2024. 
59 


Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma 


degree programme in Mechanical Engineering from 17.05.2019 or Diploma-postgraduate de-


gree programme in Mechanical Engineering from 17.01.2020 according to the resolution of 


the Faculty Council from 17 April 2024Replacement of the course offering in SoSe 2024 - Re-


placement is only offered in SoSe 2024. 
60


 Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma 


degree programme in Mechanical Engineering of 17.05.2019 or Bachelor's degree program in 


Mechanical Engineering dated 17 May 2019 or Diploma postgraduate degree program in Me-


chanical Engineering dated 17 January 2020 according to the resolution of the Faculty Council 


of 17 April 2024 Adjustment made in the Prerequisites for participation field and in the Teach-


ing and learning forms field to add German and English as teaching languages due to the 


temporary replacement of the chair.
 


 












 


Module number Module name Responsible lecturer 


MW-MB-LB-07 Development of Lightweight 


Structures 


Prof. Modler 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students are able to methodically organize the development process 


for the design of lightweight structures. They know the particularities of 


the development of lightweight structures in multi-material design and 


can take into account the complex structural and functional requirement 


profiles. 


Contents  The module presents the complex interactions within the development 


of lightweight structures in multi-material design. For fiber composite-


intensive hybrid structures, the module in particular includes the materi-


al, design and technological features as well as the parallel design of 


composite material, component and associated fiber composite technol-


ogy required in the design development process.  


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fiber-Reinforced Materials, De-


sign Theory, Fundamentals of Lightweight Engineering as well as Light-


weight Construction Materials are required. In the Diploma-postgraduate 


degree programme in Mechanical Engineering, basic competences in 


construction technology and design at Bachelor’s level in engineering 


science are required, such as can be acquired in the above-mentioned 


modules. In the Diploma-postgraduate degree programme in Mechanical 


Engineering, the competences to be acquired in the modules Fiber-


Reinforced Materials, Fundamentals of Lightweight Engineering as well as 


Lightweight Construction Materials are required.  


Usability The module is a compulsory module in the Diploma degree programme 


in Mechanical Engineering in the field of study Lightweight Construction. 


The module is one of 18 in the Diploma-postgraduate degree pro-


gramme in Mechanical Engineering in the field of study lightweight con-


struction, of which modules amounting to 60 credit points must be se-


lected. It creates the prerequisites in the Diploma degree programme in 


Mechanical Engineering for the modules Adaptive Structures for Light-


weight Design, Design of Lightweight Structures, Calculation and Design 


with Fiber Composites, Industry-Specific Lightweight Structures and 


Technologies and Design of Lightweight Structures. It creates the pre-


requisites in the Diploma-postgraduate degree programme in Mechani-


cal Engineering for the modules Adaptive Structures for Lightweight De-


sign, Design of Lightweight Structures, Calculation and Design with Fiber 


Composites, Design of Lightweight Structures as well as Lightweight 


Structures and Technologies for Selected Industries. 


Requirements for 


the award of credit 


points
 46


 


The credit points are acquired if the module examination is passed. The 


module examination consists of a paper of 120 hours. 


  







 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  








 


Module number Module name Responsible lecturer 


MW-MB-LB-15 Calculation and Design with 


Fiber Composites 


Prof. Gude 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students are able to consistently implement lightweight design prin-


ciples in fiber composite structures in combination with the existing ma-


terial anisotropy. They are also capable of the optimal design of light-


weight structures and can fulfil the design demands on the component in 


terms of both fundamentals and application. 


Contents  The module includes the calculation, design and optimisation of complex 


anisotropic lightweight structures made of fiber composites and in par-


ticular strength hypotheses for anisotropic composites.  


Teaching and learn-


ing methods 


Lecture 3 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Design of Lightweight Structures, 


Development of Lightweight Structures, Fiber Composites Technology, 


Fiber-Reinforced Materials, Design of Lightweight Structures as well as 


Fundamentals of Lightweight Engineering are required. In the Diploma-


postgraduate Course in Mechanical Engineering, the competences to be 


acquired in the modules Development of Lightweight Structures, Fiber 


Composites Technology, Fiber-Reinforced Materials and Fundamentals of 


Lightweight Engineering are required. 


Usability The module is one of eight compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Light-


weight Construction, of which three must be chosen. The module is one 


of six compulsory elective modules in the Diploma-postgraduate degree 


programme in Mechanical Engineering in the field of study lightweight 


construction, three of which must be chosen. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-KST-09 Traction Mechanics Prof. Löffler 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students are able to analyse and calculate the longitudinal forces 


occurring during the run of rail vehicles and, on this basis, to determine 


both the running time and the energy and power requirements of any 


train runs and operating regimes. They can design a traction unit bas-


based on requirements determined by longitudinal train dynamic. More-


over they are able to accurately assess the performance of existing trac-


tion units. The students know the relevant types of drive trainsfor rail 


vehicles and understand the system behaviour of the diesel engine as 


well as its interaction with mechanical, hydraulic and electrical power 


transmissions. They have the necessary system knowledge to be able to 


project and design traction vehicles according to requirements. 


Contents  The module covers longitudinal forces during train runs, running time 


calculation, energy demand determination, train run calculation, energy-


efficient driving in rail transport, driving dynamics modelling, maximum 


train load determination, type and design of power transmission sys-


tems, interaction of diesel engine and power transmission and the crea-


tion of tractive force diagrams. 


Teaching and learn-


ing methods
 60


 


Lecture 4 lecture hours per week, exercise 1 lecture hour per week, prac-


tical course 1 lecture hour per week, self-study. 


The teaching language of the module can be German or English and will 


be determined by the module coordinator at the beginning of each se-


mester and announced in the usual manner. 


Requirements for 


participation
 60 


 


Knowledge of English at A-level (basic course) is assumed. In the Diploma 


degree programme in Mechanical Engineering and in the Bachelor’s de-


gree programme in Mechanical Engineering, the competences to be ac-


quired in the modules Fundamentals of Internal Combustion Engines 


and Drive Systems and Engineering Mechanics - Kinematics and Kinetics 


are required. In the Diploma-postgraduate degree programme in Me-


chanical Engineering, basic competences in kinematics and kinetics at 


Bachelor’s level in engineering science are required, such as can be ac-


quired in the aforementioned modules. In the Diploma-postgraduate 


degree programme in Mechanical Engineering, the competences to be 


acquired in the module Fundamentals of Internal Combustion Engines 


and Drive Systems are required. 


  







 


Usability The module is one of five compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Auto-


motive and Railway Vehicle Engineering, two of which must be chosen, 


and one of four compulsory elective modules in the Bachelor’s degree 


programme in Mechanical Engineering in the profile recommendation 


Automotive and Railway Vehicle Engineering, two of which must be cho-


sen. The module is one of 20 compulsory elective modules in the Diplo-


ma-postgraduate degree programme in Mechanical Engineering in the 


field of study Automotive and Railway Vehicle Engineering, of which 


modules amounting to 60 credit points must be chosen. The module 


cannot be selected in the Diploma-postgraduate degree programme in 


Mechanical Engineering if it has already been completed in the Bache-


lor’s degree programme in Mechanical Engineering. It creates the pre-


requisites in the Diploma degree programme in Mechanical Engineering 


and in the Diploma-postgraduate degree programme in Mechanical En-


gineering for the module Design of Traction Units. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration. 


Credit points and 


grades 


7 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 210 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-LRT-06 Aircraft Design Prof. Markmiller 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students master basic methods for the structural design of aircraft. 


They know typical construction methods, the design philosophies com-


mon in aviation and methods for load determination. The students un-


derstand elementary analytical calculation methods and can use them to 


design simple assemblies of aircraft airframes for strength or verify their 


safety. In addition, they can use numerical methods of aircraft design 


and are able to assess their application limits and the achievable quality 


of results. 


Contents  The module covers basic knowledge of the structural design of aircraft as 


well as cell construction methods, applicable materials and essential de-


sign philosophies. Further focal points are the determination of loads, 


elementary analytical calculation procedures and numerical methods for 


the structural design of aircraft. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, exercise 3 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Aerodynamics 


and Flight Mechanics, Fundamentals of Aerospace Vehicles, Engineering 


Mathematics, Engineering Mechanics - Strength of Materials and Engi-


neering Mechanics - Statics are required. In the Diploma-postgraduate 


degree programme in Mechanical Engineering, basic competences in 


strength of materials, statics as well as extended competences in math-


ematics at Bachelor’s level in engineering science are required, as they 


can be acquired, for example, in the above-mentioned modules. In the 


Diploma-postgraduate degree programme in Mechanical Engineering, 


the competences to be acquired in the modules Fundamentals of Aero-


dynamics and Flight Mechanics and Fundamentals of Aerospace Vehicles 


are required. 


Usability The module is one of four compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Aero-


space Engineering, of which two must be chosen. The module is one of 


21 compulsory elective modules in the Diploma-postgraduate degree 


programme in Mechanical Engineering in the field of study Aerospace 


Engineering, of which modules amounting to 60 credit points must be 


selected.  


Requirements for 


the award of credit 


points
 46


 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 120 minutes 


duration and a paper of 45 hours. Both examinations are relevant for 


passing the module examination. 


  







 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


results from the weighted average of the grades of the individual exami-


nation performances. The written examination is weighted three times 


and the paper is weighted once. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  








 


Module number Module name Responsible lecturer
 39


 


MW-MB-LB-16 


MW-MB-VTMB-29 


Manufacturing of Fiber Com-


posite Structures 


Prof. Gude 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students are able to implement the high strength and stiffness po-


tential of fiber composites through robust manufacturing. To this end, 


they know how to ensure force-flow-compliant fiber orientations as well 


as the necessary fiber volume proportions over the entire component 


geometry. The acquired knowledge of the interaction of semi-finished 


products, plant technology and peripherals in component production 


enables the students to holistically evaluate and compare different tech-


nologies. 


Contents  The module covers the manufacturing processes in connection with the 


design requirements for the component, both basic and application-


oriented, in particular manufacturing processes for components with 


thermoset and thermoplastic matrices on newer technologies for the 


automated manufacture of fiber composite components. 


Teaching and learn-


ing methods 


Lecture 3 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fiber Composites Technology, 


Fiber-Reinforced Materials, Design of Lightweight Structures, Fundamen-


tals of Material Science and Lightweight Materials are required. In the 


Diploma-postgraduate Course in Mechanical Engineering, the compe-


tences to be acquired in the modules Fiber Composites Technology, Fi-


ber-Reinforced Materials and Lightweight Materials are required. 


Usability The module is one of eight compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study light-


weight construction, of which three must be chosen, and in the field of 


study Processing Machines and Textile Machines Engineering one of 15 


compulsory elective modules, of which three must be chosen. The mod-


ule is one of six compulsory elective modules in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study lightweight construction, three of which must be chosen. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 












 


Module number Module name Responsible lecturer 


MW-MB-LB-17 


MW-MB-VTMB-28 


Adaptive Structures for Light-


weight Design 


Prof. Modler 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students master the basics of electronic, mechanical and kinetostatic 


functional elements and integration methods for their use in lightweight 


structures. This enables them to design, implement and investi-


gate/characterise adaptive structures and systems and to classify the 


underlying interdisciplinary task in the engineering context. 


Contents  The module covers the fundamentals for the design and investigation of 


active structural elements as well as lightweight structures and systems, 


in particular function-integrative lightweight structures and active com-


pliant mechanisms, methods for material-specific design, configuration, 


processing and signal processing as well as their application in function-


ally integrative lightweight structures, function-integrative designs of 


flexible motion structures with active compliant mechanisms, assembly-


free and backlash-free solid-state joints with preferred deformation di-


rection in fiber composite design, dimensioning and simulation models 


as well as material behaviour with geometrically non-linear deformation 


and integrable actuators, positioning mechanisms, robot structures as 


well as handling and tool kinematics. 


Teaching and learn-


ing methods 


Lecture 3 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 37 


iIn the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Development of Lightweight 


Structures, Fiber Composites Technology, Fiber-Reinforced Materials and 


Multifunctional Structures and Function-Integrated Components are re-


quired. In the Diploma-postgraduate Course in Mechanical Engineering, 


the competences to be acquired in the modules Development of Light-


weight Structures, Fiber Composites Technology as well as Fiber-


Reinforced Materials are required.  


Usability The module is one of eight compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study light-


weight construction, of which three must be chosen, and in the field of 


study Processing Machines and Textile Machines Engineering one of 15 


compulsory elective modules, of which three must be chosen. The mod-


ule is one of six compulsory elective modules in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study lightweight construction, three of which must be chosen.  


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


  







 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  








 


Module number Module name Responsible lecturer 


MW-MB-LRT-10 Design of Innovative Aerospace 


Structures 


Prof. Markmiller 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have knowledge of innovative structural designs of aircraft 


and spacecraft, the relevant composite materials, the design and calcula-


tion methods required for the design as well as the essential design cri-


teria. They understand how the specific material properties of compo-


sites can be optimally used and are able to design assemblies of aircraft 


and spacecraft with regard to specified design objectives. 


Contents  The module covers the fundamentals of innovative construction meth-


ods of highly stressed passive and active aerospace structures, the com-


posite and hybrid materials used for this purpose and future develop-


ments. Furthermore, the module includes the necessary structural me-


chanics fundamentals, design and calculation methods, construction 


philosophies and relevant verification methods.  


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, exercise 3 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Aerospace En-


gineering, Fundamentals of Aerospace Vehicles, Engineering Mathemat-


ics, Engineering Mechanics - Strength of Materials and Engineering Me-


chanics - Statics are required. In the Diploma-postgraduate degree pro-


gramme in Mechanical Engineering, basic competences in strength of 


materials theory, statics as well as extended competences in mathemat-


ics at Bachelor’s level in engineering science are required, as they can be 


acquired, for example, in the aforementioned modules. In the Diploma-


postgraduate degree programme in Mechanical Engineering, the compe-


tences to be acquired in the modules Fundamentals of Aerospace Engi-


neering and Fundamentals of Aerospace Vehicles are required. 


Usability The module is one of 14 compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Aerospace Engineering, of which three must be chosen. 


Requirements for 


the award of credit 


points
 46


 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 120 minutes 


duration and a paper of 60 hours. Both examinations are relevant for 


passing the module examination. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


results from the weighted average of the grades of the individual exami-


nation performances. The written examination is weighted twice and the 


paper is weighted once. 


Frequency of the  


module 


The module is offered every summer semester. 







 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  








 


Module number Module name Responsible lecturer 


MW-MB-LRT-13 
12


 Interdisciplinary Design Project 


Aerospace Engineering 


Prof. Pfifer 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have practical knowledge about the course of a typical in-


terdisciplinary development project from the field of aerospace engineer-


ing and can successfully plan and carry out a design process as a team. 


They are able to apply the necessary planning and design methods and 


present the results in oral and written form. 


Contents  The module includes the design of a specific device from the field of aer-


ospace engineering (e.g. fixed-wing aircraft, helicopter, multicopter, satel-


lite, launch vehicle, rocket engine, jet engine), in particular the design 


process from concept creation to design, taking into account interdisci-


plinary aspects. 


Teaching and learn-


ing methods 


Exercise 2 lecture hours per week, practical course 2 lecture hours per 


week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Diploma-postgraduate degree programme in Mechanical Engineering, 


the competences to be acquired in the modules Fundamentals of Aero-


dynamics and Flight Mechanics, Fundamentals of Flight Propulsion, Fun-


damentals of Aerospace Engineering, Fundamentals of Aerospace Vehi-


cles as well as Numerical Methods of Fluid Mechanics and Structural Me-


chanics are required. 


Usability The module is one of 14 compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Aerospace Engineering, of which three must be chosen. 


Requirements for 


the award of credit 


points
 46


 


The credit points are acquired if the module examination is passed. The 


module examination consists of a paper of 135 hours. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  








 


Module number Module name Responsible lecturer 


MW-MB-LB-18 Quality Assurance Management Prof. Modler 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students are able to comprehensively plan quality management in 


the design and production of polymer and fiber composites and to inte-


grate it into the company processes throughout the entire production 


chain. The students can take into account the manufacturing and mate-


rial-specific particularities, independently analyse manufacturing pro-


cesses and develop suitable quality assurance strategies. 


Contents  The contents are the presentation of the structure of targeted process 


analyses and optimisations as well as the selection and application of 


testing methods appropriate to the material and structure. Furthermore, 


the module includes selected methods for determining characteristic 


values, methods of non-destructive material testing - for example X-ray 


and ultrasound - as well as their application and evaluation. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 1 lecture hour per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fiber Composites Technology, 


Fiber-Reinforced Materials, Fundamentals of Polymer Technology, Poly-


mer Technologies as well as Lightweight Materials are required. In the 


Diploma-postgraduate Course in Mechanical Engineering, the compe-


tences to be acquired in the modules Fiber Composites Technology, Fi-


ber-Reinforced Materials, Fundamentals of Polymer Technology and 


Lightweight Materials are required. 


Usability The module is one of eight compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Light-


weight Construction, of which three must be chosen. The module is one 


of six compulsory elective modules in the Diploma-postgraduate degree 


programme in Mechanical Engineering in the field of study lightweight 


construction, three of which must be chosen. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


  












 


Module number Module name Responsible lecturer 


MW-MB-LRT-14 Aircraft Structures Prof. Markmiller 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals Students know the design and construction methods of thin-walled air-


craft structures, the materials used and the underlying design philoso-


phies and failure criteria. They master basic analysis and design proce-


dures as well as methods for demonstrating structural integrity and can 


apply these to typical aircraft components. 


Contents  The module covers basic knowledge of the design of thin-walled aircraft 


structures, the corresponding design philosophies and the relevant de-


sign and verification methods. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, exercise 3 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Aerospace En-


gineering, Fundamentals of Aerospace Vehicles, Engineering Mathemat-


ics, Engineering Mechanics - Strength of Materials and Engineering Me-


chanics - Statics are required. In the Diploma-postgraduate degree pro-


gramme in Mechanical Engineering, basic competences in strength of 


materials theory, statics as well as extended competences in mathemat-


ics at Bachelor’s level in engineering science are required, as they can be 


acquired, for example, in the aforementioned modules. In the Diploma-


postgraduate degree programme in Mechanical Engineering, the compe-


tences to be acquired in the modules Fundamentals of Aerospace Engi-


neering and Fundamentals of Aerospace Vehicles are required. 


Usability The module is one of 14 compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Aerospace Engineering, of which three must be chosen. 


Requirements for 


the award of credit 


points
 46


 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 120 minutes 


duration and a paper of 60 hours. Both examinations are relevant for 


passing the module examination. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


results from the weighted average of the grades of the individual exami-


nation performances. The written examination is weighted twice and the 


paper is weighted once. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 








 


Module number Module name Responsible lecturer 


MW-MB-LB-19 Damage and Fatique of Fiber 


Composites  


Prof. Gude 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students are able to understand the specific damage and fatigue 


mechanisms of fiber composites and to take them into account in their 


engineering work. The students are able to apply the calculation princi-


ples for the damage and fatigue behaviour of fiber composites under 


static and cyclic loading. 


Contents  The module covers the methods for adapted modelling of the degrada-


tion behaviour of fiber composites and for the verification process as 


well as experimental methods for identifying different damage and fa-


tigue phenomena. 


Teaching and learn-


ing methods 


Lecture 3 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Design of Lightweight Structures, 


Fiber-Reinforced Materials and Fundamentals of Lightweight Engineering 


are required. In the Diploma-postgraduate Course in Mechanical Engi-


neering, the competences to be acquired in the modules Fiber-


Reinforced Materials and Fundamentals of Lightweight Engineering are 


required. 


Usability The module is one of eight compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Light-


weight Construction, of which three must be chosen. The module is one 


of six compulsory elective modules in the Diploma-postgraduate degree 


programme in Mechanical Engineering in the field of study lightweight 


construction, three of which must be chosen. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-LB-20 Designing with Polymers Prof. Modler 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals Students are able to use adapted design and dimensioning guidelines for 


the constructional use of engineering polymers, taking into account the 


specific structure-property relationships and the manufacturing re-


strictions. 


Contents  Contents of the module are strength and stiffness-related dimensioning 


concepts as well as typical design features for a stress- and production-


oriented design of plastic components and the use of polymers in ma-


chine elements such as bearings, gears, rollers or couplings. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 1 lecture hour per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Polymer Tech-


nology, Fundamentals of Material Science, Design Theory, Lightweight 


Materials as well as Machine Elements are required. In the Diploma-


postgraduate degree programme in Mechanical Engineering, basic com-


petences in construction technology and design, Machine Elements as 


well as materials technology at the engineering Bachelor’s level are re-


quired, as they can be acquired, for example, in the above-mentioned 


modules. In the Diploma-postgraduate degree programme in Mechanical 


Engineering, the competences to be acquired in the modules Fundamen-


tals of Polymer Technology and Lightweight Materials are required. 


Usability The module is one of eight compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Light-


weight Construction, of which three must be chosen. The module is one 


of six compulsory elective modules in the Diploma-postgraduate degree 


programme in Mechanical Engineering in the field of study lightweight 


construction, three of which must be chosen. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


  












 


Module number Module name Responsible lecturer 


MW-MB-LRT-15 Aerodynamics of Aircraft Dr. Hildebrand 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students learn the theoretical basics of aerodynamics of aircraft in-


cluding current methods of active and passive flow manipulation on air-


craft. They understand the effects of friction and compressible flows and 


know the basics of measurement methods in aeronautical engineering. 


Contents  The module covers the theory and practice of viscous flows, the current 


and alternative methods to active and passive high lift manipulation in-


cluding the ground effect, as well as special requirements in cruise flight. 


Contents also include various measurement methods of the physical 


quantities on different aircraft and airfoil models as well as active practi-


cal investigations such as the measurement of current flight conditions 


or tuned wind tunnel experiments for flows with large density gradients. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, exercise 2 lecture hours per week, 


practical course 1 lecture hour per week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Diploma-postgraduate degree programme in Mechanical Engineering, 


the competences to be acquired in the modules Fundamentals of Aero-


dynamics and Flight Mechanics, Fundamentals of Aerospace Vehicles as 


well as Measurement and Automation Engineering are required. 


Usability The module is one of 14 compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Aerospace Engineering, of which three must be chosen. 


Requirements for 


the award of credit 


points
 46


 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 120 minutes 


duration and a paper of 20 hours. Both examinations are relevant for 


passing the module examination. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


results from the weighted average of the grades of the individual exami-


nation performances. The written examination is weighted three times 


and the paper twice. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


  








 


Module number Module name Responsible lecturer
 32


 


MW-MB-LRT-18 Space Mission Design Dr. Bach 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students are able to calculate satellite orbits and orbits of interplane-


tary probes, to design orbit change manoeuvres and to think in terms of 


reference coordinate systems. They understand the basics of attitude 


determination and attitude control of spacecraft in orbit. They know the 


mathematical principles, strategies and software tools for the design of 


space missions. 


Contents  The module covers the two- and multi-body problems, the approaches to 


describe perturbation terms, the time and coordinate systems as well as 


the design of transfer orbits and satellite constellations in mission plan-


ning. Attitude determination and attitude control includes the fundamen-


tals of attitude dynamics, determination, sensors and actuators in space-


craft. Furthermore, the module includes the introduction and application 


of software tools for the calculation and design of partial aspects of mis-


sion planning. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 1 lecture hour per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Diploma-postgraduate degree programme in Mechanical Engineering, 


the competences to be acquired in the module Fundamentals of Aero-


space Vehicles are required. 


Usability The module is one of 14 compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Aerospace Engineering, of which three must be chosen. 


Requirements for 


the award of credit 


points
 46


 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 120 minutes 


duration and a paper 30 hours. Both examinations are relevant for pass-


ing the module examination. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


results from the weighted average of the grades of the individual exami-


nation performances. The written examination is weighted twice and the 


paper is weighted once. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


  








 


Module number Module name Responsible lecturer
 39


 


MW-MB-LB-21 Special Problems of Lightweight 


Engineering 


Prof. Modler 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students are able to solve self-contained scientific tasks in bionics, 


function-integrative lightweight design, lightweight applications in medi-


cal technology or hybrid structures individually or in a team. They master 


the documentation of work steps as well as the presentation and discus-


sion of the results. 


Contents  The module comprises two of the following four contents at the stu-


dent's choice:  


- Transfer of biological operating principles into technical applica-


tion for lightweight engineering,  
- Integration of advanced functions in lightweight structures,  
- Lightweight design for use in medical technology or  
- Numerical methods for the calculation of hybrid lightweight 


structures. 


Teaching and learn-


ing methods 


Exercise 4 lecture hours per week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Diploma-postgraduate degree programme in Mechanical Engineering, 


the competences to be acquired in the modules Calculation of Light-


weight Structures, Fiber Composites Technology, Fiber-Reinforced Mate-


rials, Fundamentals of Lightweight Engineering as well as Lightweight 


Construction Materials are required. 


Usability The module is one of eight compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Light-


weight Construction, of which three must be chosen. The module is one 


of nine compulsory elective modules in the Diploma-postgraduate de-


gree programme in Mechanical Engineering in the field of study light-


weight construction, three of which must be chosen. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a presentation of 60 minutes duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 












 


Module number Module name Responsible lecturer 


MW-MB-LRT-24 


MW-MB-SIM-22 


Aeroelastics Prof. Markmiller 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students understand the physical background of aeroelastic phe-


nomena and the resulting problems in aircraft. They have sound 


knowledge and skills for the description of flowed-around elastic struc-


tures or elastic aircraft and can analyse and assess essential effects of 


aeroelastic effects on the properties of aircraft with the help of analytical 


and numerical calculation methods. 


Contents  The module covers the basics of typical aeroelastic phenomena of air-


craft. This includes the effects relevant to wings, such as torsional diver-


gence, rudder reversal and flutter, as well as the influence of elastic de-


formations on the effectiveness of tail units and longitudinal stability. 


Furthermore, the module includes basics of multi-field problems, espe-


cially fluid-structure coupling, suitable key figures and numerical discreti-


sation methods. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 1 lecture hour per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Fluid Mechan-


ics, Engineering Mathematics, Numerical Methods of Fluid Mechanics 


and Structural Mechanics as well as Engineering Mechanics - Statics are 


required. In the Diploma-postgraduate degree programme in Mechanical 


Engineering, basic competences in statics, fluid mechanics as well as ex-


tended competences in mathematics at the level of an engineering 


Bachelor’s degree are required, as they can be acquired, for example, in 


the above-mentioned modules. In the Diploma-postgraduate degree 


programme in Mechanical Engineering, the competences to be acquired 


in the module Numerical Methods of Fluid Mechanics and Structural Me-


chanics are required. 


Usability 
9
 The module is one of twelve compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Aerospace Engineering, of which three must be chosen, and one 


of eight compulsory elective modules in the field of study Simulation 


Methods in Mechanical Engineering, of which one must be chosen. 


Requirements for 


the award of credit 


points
 46


 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 150 minutes 


duration and a paper of 45 hours. Both examinations are relevant for 


passing the module examination. 


  







 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


results from the weighted average of the grades of the individual exami-


nation performances. The written examination is weighted three times 


and the paper is weighted once. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  








 


Module number Module name Responsible lecturer 


MW-MB-LB-22 Sector-specific Lightweight Struc-


tures and Technologies 


Prof. Gude 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals Based on the fundamental knowledge of lightweight materials, design 


principles and technologies, the students are able to develop adapted 


product or technology solutions with knowledge of the special features 


of the textile-technical processing chain or robot-supported assembly 


technologies. 


Contents  The module includes one of the following three contents at the student's 


choice: 


- the functionalisation and interfacial design of reinforcing fibers 


as well as polymer filaments, 


- the presentation of the 3D CAE technique for the production of 


fiber-based materials or 
- the presentation of assembly technologies using robotics. 


Teaching and learn-


ing methods 


The module comprises lecture, exercise, practical course of at least 5 


lecture hours per week and self-study. The courses are to be selected in 


the specified scope from the catalogue of Sector-specific Lightweight 


Structures and Technologies; this catalogue, including the respective 


required examinations and their weighting, is announced at the begin-


ning of the semester as is customary in the faculty. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Development of Lightweight 


Structures, Production Engineering, Fundamentals of Material Science, 


Design Theory, Fundamentals of Lightweight Engineering as well as 


Lightweight Construction Materials are required. 


Usability The module is one of eight compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study light-


weight construction, three of which must be chosen. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of the examination performances specified 


in the catalogue of Sector-specific Lightweight Structures and Technolo-


gies. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


is calculated from the weighted average of the grades of the individual 


examinations according to the catalogue of Sector-specific Lightweight 


Structures and Technologies. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 180 hours. 


Duration of the mo-


dule 


The module covers one semester. 












 


Module number Module name Responsible lecturer 


MW-MB-LRT-27 


MW-MB-SIM-20 


Simulation Technology in Fluid 


Mechanics 


PD Dr. Stiller 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals Students master higher-order discretisation methods for fluid mechanics 


problems and are qualified to use state-of-the-art hardware and soft-


ware in the field of high-performance computing. 


Contents  The module covers current discretisation methods, especially high-order 


methods such as spectral element methods and the analysis of the 


properties of the discretisation methods. The module further covers con-


cepts of high-performance computing, such as vectorisation and parallel-


isation, as well as software techniques (programming rules, debugger, 


performance analysis, version management, use of libraries, etc.) and 


visualisation methods in the field of fluid mechanics. 


Teaching and learn-


ing methods 


Lecture 3 lecture hours per week, exercise 1 lecture hour per week, prac-


tical course 1 lecture hour per week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Fluid Mechan-


ics, Computer Science as well as Engineering Mathematics are required. 


In the Diploma-postgraduate degree programme in Mechanical Engineer-


ing, basic competences of computer application and software develop-


ment in mechanical engineering, fluid mechanics as well as extended 


competences of mathematics on an engineering Bachelor’s level are re-


quired, as they can be acquired for example in the aforementioned 


modules. 


Usability 
9
 The module is one of twelve compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Aerospace Engineering, of which three must be chosen, and in 


the field of study Simulation Methods in Mechanical Engineering one of 


four compulsory elective modules, of which two must be chosen, as well 


as one of eight compulsory elective modules, of which one must be cho-


sen. The module can only be chosen once in the respective degree pro-


gramme. 


Requirements for 


the award of credit 


points
 46


 


The credit points are acquired if the module examination is passed. The 


module examination consists of a paper of 15 hours and an examination 


performance, which consists of a written examination of 90 minutes du-


ration for more than 20 registered students and an oral examination 


performance as a group examination of 20 minutes duration for up to 20 


registered students; if applicable, this will be announced to the registered 


students in writing at the end of the registration period and from. The 


written examination or the oral examination performance is relevant for 


passing the module examination. 


  







 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


results from the weighted average of the grades of the individual exami-


nation performances. The paper is weighted once and the written exam-


ination or the oral examination performance is weighted four times. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  








 


Module number Module name Responsible lecturer 


MW-MB-LB-23  Lightweight Structures and 


Technologies for Selected 


Industries 


Prof. Gude 


(studiendokumente.mw@tu-dresden.de) 


Qualification goals Students are able to take into account the industry-specific characteris-


tics of aeronautical engineering or vehicle construction when developing 


adapted product or technology solutions. 


Contents  The module includes one of the following four contents at the student's 


choice:  


– Fracture criteria and the basic assumptions of fracture mechan-


ics, 


– Design principles for aircraft, 


– the design of the manufacturing of aircraft or 


– functional design of motor vehicles. 


Teaching and learn-


ing methods 


The module comprises lecture, exercise, practical course of at least 4 


lecture hours per week and self-study. The courses are to be selected in 


the specified scope from the catalogue of Lightweight Structures and 


Technologies for Selected Industries; this catalogue, including the respec-


tive required examinations and their weighting, is announced at the be-


ginning of the semester as is customary in the faculty. 


Requirements for 


participation 


In the Diploma-postgraduate Course in Mechanical Engineering, the 


competences to be acquired in the modules Calculation of Lightweight 


Structures, Development of Lightweight Structures, Fundamentals of 


Lightweight Engineering as well as Lightweight Materials are required. 


Usability The module is one of nine compulsory elective modules in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study lightweight construction, three of which must be chosen. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of the examination performances specified 


according to the catalogue Lightweight Structures and Technologies for 


Selected Industries. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


results from the weighted average of the grades of the individual exami-


nation performances according to the catalogue Lightweight Structures 


and Technologies for Selected Industries. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


  












 


Module number Module name Responsible lecturer 


MW-MB-LB-24 34 


MW-MB-LRT-36 34 


Multifunctional Structures and 


Function-Integrated Compo-


nents 


Prof. Modler 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students know different active materials and their calculation and 


application in multifunctional structures. They have the basic knowledge 


of plane kinematics and can apply this to lightweight mechanisms. 


Contents  The module covers the basics of plane kinematics, open and closed 


mechanism structures and calculation basics for the design of kinematic 


parameters, design hints for motion generation with minimal structures 


(link reduction, use of tapes, etc.), adaptive systems, active actuator and 


sensor materials (e.g. piezoelectric ceramics, electro- and magnetostric-


tives, shape memory alloys, electroactive polymers), the modelling and 


discretisation of actuators and the control of an adaptive structure. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Electrical Engi-


neering, Fundamentals of Material Science, Engineering Mathematics, 


Measurement and Automation Engineering, Engineering Mechanics - 


Strength of Materials, Engineering Mechanics - Kinematics and Kinetics as 


well as Engineering Mechanics - Statics are required. In the Diploma-


postgraduate degree programme in Mechanical Engineering, basic com-


petences in electrical engineering, strength of materials, kinematics and 


kinetics, statics, materials engineering as well as extended competences 


in mathematics at Bachelor’s level in engineering science, such as can be 


acquired in the above-mentioned modules, are required. 


Usability The module is one of seven compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Light-


weight Construction, of which three must be selected, and in the field of 


study Aerospace Engineering one of 14 compulsory elective modules, 


three of which must be selected. The module is one of nine compulsory 


elective modules in the Diploma-postgraduate programme in Mechanical 


Engineering in the field of study Lightweight Construction, of which three 


must be selected, and one of 14 compulsory elective modules in the field 


of study Aerospace Engineering, of which three must be selected. In the 


Diplom postgraduate program in Mechanical Engineering in the field of 


study Lightweight Construction, the module is one of 18 compulsory 


elective modules, of which modules amounting to 60 credit points must 


be selected. The module can only be selected once in the Diploma-


postgraduate programme in Mechanical Engineering in the field of study 


Lightweight Construction. It creates the prerequisites for the module 


Adaptive Structures for Lightweight Construction in the Diploma pro-


gramme in Mechanical Engineering. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 210 minutes 


duration. 







 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  








 


Module number Module name Responsible lecturer 


MW-MB-LRT-30 Space and Science Prof. Tajmar 


(studiendokumente.mw@tu-


dresden.de) 


Qualification 


goals 


Students are familiar with national, European, and international current 


scientific missions, space projects under development and new technolog-


ical approaches. They understand the engineering challenges and the rela-


tion to Earth-based applications. They can independently design a scien-


tific payload and develop a phase 0/A study considering the scien-


tific/physical/technical/economic/political constraints and defend the re-


sults. 


Contents  The module content includes current space missions, developments in 


space technology and new technological approaches - also related to 


Earth-based applications. The module includes scientific payloads and 


technology demonstrators and their integration into the spacecraft as well 


as a phase 0/A study with possible payloads for satellites, space stations, 


probes, or ballistic missiles. 


Teaching and 


learning methods 


Lecture 3 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Diploma-postgraduate degree programme in Mechanical Engineering, the 


competences to be acquired in the module Fundamentals of Aerospace 


Vehicles are required. 


Usability 
9
 The module is one of twelve compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field of 


study Aerospace Engineering, of which three must be chosen. 


Requirements for 


the award of cred-


it points
 46


 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 120 minutes 


duration and a paper of 30 hours. Bonus performance for the written ex-


amination is a short discussion of 10 hours. Both examinations are rele-


vant for passing the module examination. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


results from the unweighted average of the grades of the individual exam-


ination performances. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


  








 


Module number Module name Responsible lecturer 


MW-MB-LRT-32 Design of Jet Engines Prof. Mailach 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students know the complete design cycle of a multi-shaft turbofan 


engine. They have application-ready knowledge of the design of com-


pressor and turbine as well as the secondary air system and the cooling 


of turbine blades of aircraft engines that are subject to high thermal 


loads. 


Contents  The module includes the thermodynamic and fluid mechanical design 


cycle of a multi-shaft turbofan engine, the power calculation of the entire 


engine and the dimensioning and predetermination of compressor and 


turbine as well as the secondary air system of the engine, the cooling of 


thermally highly loaded turbine blades, unsteady 3D flow processes as 


well as the flow influence in turbomachinery. The module includes a cal-


culation algorithm for a simplified power calculation of the engine and 


the pre-design of the turbo group. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering the com-


petences to be acquired in the modules Fundamentals of Fluid Mechan-


ics, Fundamentals of Aerospace Engineering and Engineering Thermody-


namics/Heat Transfer are required. In the Diploma-postgraduate degree 


programme in Mechanical Engineering, basic competences in fluid me-


chanics as well as technical thermodynamics and heat transfer at the 


engineering Bachelor’s level are required, as they can be acquired, for 


example, in the aforementioned modules. In the Diploma-postgraduate 


degree programme in Mechanical Engineering, the competences to be 


acquired in the module Fundamentals of Aerospace Engineering are re-


quired. 


Usability 
9
 The module is one of twelve compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Aerospace Engineering, of which three must be chosen. 


Requirements for 


the award of credit 


points
 46


 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 90 minutes 


duration and a paper of 30 hours. Both examinations are relevant for 


passing the module examination. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


results from the unweighted average of the grades of the individual ex-


amination performances. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 180 hours. 







 


Duration of the 


module 


The module covers one semester. 


 


  








 


 


Module number Module name Responsible lecturer 


MW-MB-LRT-01 Fundamentals of Aerodynam-


ics and Flight Mechanics 


Prof. Fröhlich 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students master the basics of the aerodynamics of airfoils and wings 


without and with friction. They are able to calculate the flight mechanical 


behaviour of aircrafts. 


Contents  The module covers the basics of aerodynamics for incompressible flows. 


Contents of the module are, starting from suitable similarity numbers for 


the aerodynamic properties of aircrafts, the calculation of inviscid flows 


with the help of potential theory as well as airfoil theory employing skele-


ton and drop theory and the realisation by panel methods. In wing theo-


ry, the module includes induced drag and circulation distribution as well 


as the analysis of friction effects using boundary layer theory. Further-


more, the module includes the equations of motion of aircraft, the forces 


and moments acting on aircraft, the determination of flight performance 


in all important flight phases and during flight manoeuvres, as well as 


controllability and stability about the transverse axis in the field of flight 


mechanics. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 3 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Bachelor’s degree programme in Mechanical Engineering, the compe-


tences to be acquired in the modules Fundamentals of Fluid Mechanics, 


Engineering Mathematics and Engineering Mechanics - Kinematics and 


Kinetics are required. In the Diploma-postgraduate degree programme in 


Mechanical Engineering, basic competences in kinematics and kinetics, 


fluid mechanics as well as extended competences in mathematics at the 


engineering Bachelor’s level are required, as they can be acquired, for 


example, in the above-mentioned modules. 


  







 


Usability 
9
 The module is a compulsory module in the Diploma degree programme 


in Mechanical Engineering in the field of study Aerospace Engineering 


and in the Bachelor’s degree programme in Mechanical Engineering in 


the profile recommendation Aerospace Engineering. The module is one 


of 21 compulsory elective modules in the Diploma-postgraduate degree 


programme in the fields of study Aerospace Engineering and Simulation 


Methods in Mechanical Engineering one of 20 compulsory elective mod-


ules, of which modules amounting to 60 credit points must be selected in 


each case. The module cannot be selected in the Diploma-postgraduate 


degree programme in Mechanical Engineering if it has already been 


completed in the Bachelor’s degree programme in Mechanical Engineer-


ing. It creates the prerequisites in the Diploma degree programme in 


Mechanical Engineering and in the Diploma-postgraduate degree pro-


gramme in Mechanical Engineering for the modules Flight Dynamics and 


Control, Interdisciplinary Design Project Aerospace Engineering, Aerody-


namics of Aircraft, Aircraft Design, Aircraft Systems as well as Optimal 


and Robust Flight Control. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 210 minutes 


duration. 


Credit points and 


grades 


7 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 210 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-LRT-02 Fundamentals of Aerospace 


Vehicles 


Prof. Markmiller 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals In the field of aeronautical engineering, the students know the structure 


of aircraft and the important regulations for a development, they under-


stand the interdisciplinary interaction of different specialist areas such as 


aerodynamics, flight mechanics, structural mechanics and propulsion 


technology and can carry out a prediction for simple aircraft configura-


tions with the help of analytical calculation methods. In the area of space 


systems, students understand the basic boundary conditions for space 


missions and can predict these using analytical calculation methods. 


They know the propulsion capacity of single-stage and multi-stage rock-


ets and their optimisation. They can determine the propulsion require-


ments of different phases of a space mission using the basics of orbit 


description and orbit change manoeuvres. 


Contents  In the field of aeronautical engineering, the module covers fundamentals 


of aircraft design in the concept phase, in particular certification regula-


tions, design methodology, configurations, mass estimation methods, 


cabin design, aerodynamic design aspects, flight performance, empen-


nage design, propulsion concepts and economic evaluation criteria. In 


the area of space technology, the module includes the fundamentals of a 


space mission, in particular space utilisation, basic rocket equations, 


rocket dynamics, basic equations of orbital mechanics, orbital modifica-


tion manoeuvres and attitude control. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 3 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Bachelor’s degree programme in Mechanical Engineering the compe-


tences to be acquired in the modules Fundamentals of Fluid Mechanics, 


Engineering Mathematics, Engineering Mechanics - Strength of Materials, 


Engineering Mechanics - Kinematics and Kinetics as well as Engineering 


Mechanics - Statics are required. In the Diploma-postgraduate degree 


programme in Mechanical Engineering, basic competences in strength of 


materials, kinematics and kinetics, statics, fluid mechanics as well as ex-


tended competences in mathematics at Bachelor’s level in engineering 


science, such as can be acquired in the above-mentioned modules, are 


required. 


  







 


Usability The module is a compulsory module in the Diploma degree programme 


in Mechanical Engineering in the field of study Aerospace Engineering 


and in the Bachelor’s degree programme in Mechanical Engineering in 


the profile recommendation Aerospace Engineering. The module is one 


of 18 compulsory elective modules in the Diploma-postgraduate pro-


gramme in Mechanical Engineering in the field of study lightweight con-


struction, one of 21 compulsory elective modules in the field of study 


Aerospace Engineering and one of 20 compulsory elective modules in the 


field of study Simulation Methods in Mechanical Engineering, of which 


modules amounting to 60 credit points must be selected in each case. 


The module cannot be selected in the Diploma-postgraduate degree 


programme in Mechanical Engineering if it has already been completed 


in the Bachelor’s degree programme in Mechanical Engineering. It cre-


ates the prerequisites in the Diploma degree programme in Mechanical 


Engineering and in the Diploma-postgraduate degree programme in Me-


chanical Engineering for the modules Design of Innovative Aerospace 


Structures, Communication Navigation Surveillance (CNS), Energy Supply 


in Space Flight, Space Mission Design, Fundamentals of Flight Operations 


within the Modern Cockpit, Interdisciplinary Design Project Aerospace 


Engineering, Aerodynamics of Aircraft, Aircraft Design, Aircraft Struc-


tures, Space and Science, Space Propulsion and Space Technology. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 240 minutes 


duration. 


Credit points and 


grades 


7 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 210 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-LRT-34 Fundamentals of Flight Opera-


tions within the Modern Cock-


pit 


Prof. Fricke 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students master the basic functional, technical and legal characteris-


tics of air traffic and its special logistical tasks as well as the special fea-


tures in its operational management. In addition, the students know the 


flight operations tasks (operating procedures) and have a detailed com-


mand of the central elements of the cockpit equipment. Furthermore, 


they know the structure and operation of fly-by-wire technology in air-


craft as well as the possibilities of modern avionics to achieve economic 


and environmentally compatible flight operations. 


Contents  The module includes operational fundamentals of air traffic, basic 


knowledge of aircraft operation and the planning parameters required 


for the air traffic system. The module also covers the tasks and organisa-


tion of flight operations services, crew resource management, flight op-


erations technology, cockpit equipment and avionics and their future 


developments. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 1 lecture hour per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Diploma-postgraduate degree programme in Mechanical Engineering, 


the competences to be acquired in the module Fundamentals of Aero-


space Vehicles are required. 


Usability 
9
 The module is one of twelve compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Aerospace Engineering, of which three must be chosen. 


Requirements for 


the award of credit 


points
 46


 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 90 minutes 


duration and a paper of 30 hours. Both examinations are relevant for 


passing the module examination. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


results from the weighted average of the grades of the individual exami-


nation performances. The written examination is weighted three times 


and the paper is weighted once. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


  








 


Module number Module name Responsible lecturer 


MW-MB-LRT-35 
14


 Optimal and Robust Flight Con-


trol 


Prof. Pfifer 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students master the methodological fundamentals of robust and 


optimal design procedures that are used in modern flight control sys-


tems. They are also be able to apply these design procedures to design 


components of a flight control system and to analyse flight control de-


signs using advanced robustness methods. 


Contents  The module covers modern control methods and their application in 


aerospace. Attention is not only paid to the basic control engineering 


knowledge of these methods, but also to their application. Among other 


things, modern design methods such as robust control, linear parameter-


varying control or non-linear control are dealt with. The application fo-


cuses on typical examples of the control of aircraft (e.g. fixed-wing air-


craft, helicopters, unmanned aerial vehicles, satellites, launch vehicles). 


Teaching and learn-


ing methods 


Lecture 3 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Aerodynamics 


and Flight Mechanics, Engineering Mathematics and Measurement and 


Automation Engineering are required. In the Diploma-postgraduate de-


gree programme in Mechanical Engineering, extended competences in 


mathematics at the Bachelor’s level in engineering science are required, 


as they can be acquired, for example, in the aforementioned modules. In 


the Diploma-postgraduate degree programme in Mechanical Engineer-


ing, the competences to be acquired in the modules Fundamentals of 


Aerodynamics and Flight Mechanics as well as Measurement and Auto-


mation Engineering are required. 


Usability The module is one of twelve compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Aerospace Engineering, of which three must be chosen. 


Requirements for 


the award of credit 


points
 46


 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 90 minutes 


duration and a paper of 30 hours. Both examinations are relevant for 


passing the module examination. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


results from the unweighted average of the grades of the individual ex-


amination performances. 


Frequency of the  


module 


The module is offered every winter semester. 


  







 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  








 


Module number Module name Responsible lecturer 


MW-MB-LRT-03 Fundamentals of Aerospace 


Engineering 


Prof. Mailach 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students know the basic functioning of turbomachines and the areas 


of application for energy conversion and aviation propulsion. They are 


proficient in the thermodynamic and fluid mechanical calculation princi-


ples and can assess the power range and operating behaviour of tur-


bomachinery. They have a basic knowledge of aerospace materials and 


can make an appropriate choice of materials for various assemblies of 


aircraft and spacecraft, depending on the requirements. 


Contents  The content focuses on the fundamentals of turbomachinery, its struc-


ture, basic mode of operation and application examples, the thermody-


namic and fluid mechanical calculation principles that apply equally to all 


turbomachinery, as well as key figures, performance ranges and the op-


erating behaviour of various machine types. The module also covers the 


typical materials for aerospace applications as well as the systematics, 


properties, microstructure and stresses of aluminium, titanium, magne-


sium and nickel alloys and fibre composites. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Bachelor’s degree programme in Mechanical Engineering, the compe-


tences to be acquired in the modules Fundamentals of Fluid Mechanics, 


Fundamentals of Material Science, Engineering Mathematics and Engi-


neering Thermodynamics/Heat Transfer are required. In the Diploma-


postgraduate degree programme in Mechanical Engineering, basic com-


petences in fluid mechanics, technical thermodynamics and heat trans-


fer, materials engineering as well as extended competences in mathe-


matics at the engineering Bachelor’s level are required, as they can be 


acquired, for example, in the above-mentioned modules. 


  







 


Usability The module is a compulsory module in the Diploma degree programme 


in Mechanical Engineering in the field of study Aerospace Engineering 


and in the Bachelor’s degree programme in Mechanical Engineering in 


the profile recommendation Aerospace Engineering. The module is one 


of 21 compulsory elective modules in the Diploma-postgraduate degree 


programme in the field of study Aerospace Engineering, of which mod-


ules amounting to 60 credit points must be selected. The module cannot 


be selected in the Diploma-postgraduate degree programme in Mechan-


ical Engineering if it has already been completed in the Bachelor’s degree 


programme in Mechanical Engineering. It creates the prerequisites in the 


Diploma degree programme in Mechanical Engineering and in the Di-


ploma-postgraduate degree programme in Mechanical Engineering for 


the modules Design of Innovative Aerospace Structures, Design of Jet 


Engines, Interdisciplinary Design Project Aerospace Engineering, Aircraft 


Manufacturing, Aircraft Maintenance, Aircraft Structures, Technology of 


Flight Propulsion and Turbomachines for Flight Propulsion. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration. 


Credit points and 


grades 


7 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 210 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-LRT-04 Fundamentals of Flight Propul-


sion 


Prof. Mailach 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students understand the basic functioning of turbojet engines. They 


are able to explain the constructive structure and the mode of operation 


of the engine and its components. Furthermore, the students are familiar 


with the special features of the flow of compressible fluids. They are able 


to explain basic relationships and determine approximate solutions for 


one and two-dimensional flows. 


Contents  The module covers the thermodynamic, fluid mechanical and design 


fundamentals of turbojet engines, the structure, engine components and 


operation of single-circuit engines, the propagation of pressure waves, 


compressible filament flow, flows with compression shocks, approximate 


solutions for two-dimensional compressible flows as well as numerical 


methods for the calculation of compressible flows. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Bachelor’s degree programme in Mechanical Engineering respectively, 


the competences to be acquired in the modules Fundamentals of Fluid 


Mechanics, Engineering Mathematics and Engineering Thermodynam-


ics/Heat Transfer are required. In the Diploma-postgraduate degree pro-


gramme in Mechanical Engineering, basic competences in fluid mechan-


ics, technical thermodynamics and heat transfer as well as extended 


competences in mathematics at Bachelor’s level in engineering science 


are required, as they can be acquired, for example, in the above-


mentioned modules. 


Usability The module is a compulsory module in the Diploma degree programme 


in Mechanical Engineering in the field of study Aerospace Engineering 


and in the Bachelor’s degree programme in Mechanical Engineering in 


the profile recommendation Aerospace Engineering. The module is one 


of 21 compulsory elective modules in the Diploma-postgraduate degree 


programme in Mechanical Engineering in the field of study Aerospace 


Engineering, of which modules amounting to 60 credit points must be 


selected. The module cannot be selected in the Diploma-postgraduate 


degree programme in Mechanical Engineering if it has already been 


completed in the Bachelor’s degree programme in Mechanical Engineer-


ing. It creates the prerequisites in the Diploma degree programme in 


Mechanical Engineering and in the Diploma-postgraduate degree pro-


gramme in Mechanical Engineering for the modules Interdisciplinary 


Design Project Aerospace Engineering and Technology of Flight Propul-


sion. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 210 minutes 


duration. 


  







 


Credit points and 


grades 


7 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 210 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-PT-05 Additive Manufacturing Prof. Brosius 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have in-depth knowledge of the application of additive 


manufacturing processes and the necessary basic principles of original 


mould technology. The students are able to select suitable processes for 


the realisation of components, know the relevant influencing variables 


and quality characteristics and can evaluate these. They also know the 


scientific and technological principles and are able to select and imple-


ment the suitable technology according to a set requirement profile. 


Contents  The module contains the advanced methods for the design of selected 


additive manufacturing processes. In addition to casting processes, the 


manufacturing processes considered are powder bed processes, free 


space processes, liquid material processes and other layer construction 


processes. The module covers the operating principles of the individual 


processes on the basis of the original mould technology and material 


technology principles, the process technology applications and the prin-


ciples for the derived design approaches of the individual processes.  


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, in the 


Bachelor’s degree programme in Mechanical Engineering and in the Di-


ploma-postgraduate degree programme in Mechanical Engineering, the 


competences to be acquired in the module Production Engineering - 


Manufacturing Processes are required. 


Usability The module is one of four compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Pro-


duction Engineering, two of which must be chosen, and in the Bachelor’s 


degree programme in Mechanical Engineering in the profile recommen-


dation Production Engineering one of four compulsory elective modules, 


two of which must be chosen. The module is one of 18 compulsory elec-


tive modules in the Diploma-postgraduate programme in Mechanical 


Engineering in the field of study Lightweight Construction, one of 21 


compulsory elective modules in the field of study Aerospace Engineering, 


one of 30 compulsory elective modules in the field of study Production 


Engineering and one of 20 compulsory elective modules in the field of 


study Simulation Methods in Mechanical Engineering, of which modules 


amounting to 60 credit points must be selected in each case. The module 


cannot be selected in the Diploma-postgraduate degree programme in 


Mechanical Engineering if it has already been completed in the Bache-


lor’s degree programme in Mechanical Engineering.  


Requirements for 


the award of credit 


points
 46


 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 120 minutes 


duration and a paper of 60 hours. 


  







 


Credit points and 


grades 


7 credit points can be acquired through the module. The module grade 


results from the weighted average of the grades of the individual exami-


nation performances. The written examination is weighted three times 


and the paper is weighted once. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 210 hours. 


Duration of the 


module 


The module covers one semester. 


  








 


Module number Module name Responsible lecturer 


MW-MB-LRT-05 Numerical Methods of Fluid 


Mechanics and Structural Me-


chanics 


Prof. Fröhlich 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals Students are able to numerically solve boundary value problems as well 


as coupled initial boundary value problems based on mathematical 


methods. This includes knowledge of different approaches to discretisa-


tion based on the strong and weak formulation of the equations. They 


have the ability to analyse these algorithms and the ability to apply the 


finite element method to problems in structural mechanics and the finite 


difference and finite volume methods to problems in fluid mechanics. 


Contents  Contents of the module are the classification of differential equations 


and their solution, the derivation of various algorithms of finite differ-


ences, finite volumes and finite elements as widely used methods in 


practice and the discussion of solution methods for the resulting systems 


of equations. The module also includes the analysis of the numerical 


properties of the methods, for example with regard to convergence, con-


sistency and stability, as well as the applications in the area of incom-


pressible and compressible flows and the simulation of the deformation 


and failure behaviour of structural components. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 1 lecture hour per week, prac-


tical course 2 lecture hours per week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Bachelor’s degree programme in Mechanical Engineering, the compe-


tences to be acquired in the modules Fundamentals of Fluid Mechanics, 


Engineering Mathematics, Engineering Mechanics - Strength of Materials, 


Engineering Mechanics - Kinematics and Kinetics as well as Engineering 


Mechanics - Statics are required. In the Diploma-postgraduate degree 


programme in Mechanical Engineering, basic competences in strength of 


materials, kinematics and kinetics, statics, fluid mechanics as well as ex-


tended competences in mathematics at Bachelor’s level in engineering 


science, such as can be acquired in the above-mentioned modules, are 


required. 


  







 


Usability The module is a compulsory module in the Diploma degree programme 


in Mechanical Engineering in the field of study Aerospace Engineering 


and in the Bachelor’s degree programme in Mechanical Engineering in 


the profile recommendation Aerospace Engineering. The module is one 


of 21 compulsory elective modules in the Diploma-postgraduate degree 


programme in Mechanical Engineering in the field of study Aerospace 


Engineering, of which modules amounting to 60 credit points must be 


selected. The module cannot be selected in the Diploma-postgraduate 


degree programme in Mechanical Engineering if it has already been 


completed in the Bachelor’s degree programme in Mechanical Engineer-


ing. It creates the prerequisites in the Diploma degree programme in 


Mechanical Engineering and in the Diploma-postgraduate degree pro-


gramme in Mechanical Engineering for the modules Aeroelastics and 


Interdisciplinary Design Project Aerospace Engineering. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 240 minutes 


duration. Preliminary work for the examination is a computer-based 


short control of 15 hours. 


Credit points and 


grades 


7 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 210 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-PT-09 Laser and Plasma Technology Prof. Lasagni 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students know the structure and function of the most important 


laser and plasma sources as well as the scientific and technological fun-


damentals of important laser and plasma processes and their possible 


applications. They are able to select and implement the most suitable 


technology according to a set of requirements. 


Contents  The module covers the scientific and technological fundamentals of laser 


and plasma processes, the structure and function of the most important 


laser and plasma sources as well as knowledge of selected processes and 


technologies based on laser and plasma radiation. 


Teaching and learn-


ing methods 


Lecture 3 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Diploma-postgraduate degree programme in Mechanical Engineering, 


the competences to be acquired in the module Production Engineering - 


Manufacturing Processes are required. 


Usability
 1


 The module is one of four compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Pro-


duction Engineering, of which two must be chosen. The module is one of 


30 compulsory elective modules in the Diploma-postgraduate degree 


programme in Mechanical Engineering in the field of study Production 


Engineering, of which modules amounting to 60 credit points must be 


selected. It creates the prerequisites in the Diploma degree programme 


in Mechanical Engineering for the modules Laser Precision Machining, 


Nano-engineering and Ultraprecision Technologies as well as Surface 


Engineering. It creates the prerequisites in the Diploma-postgraduate 


degree programme in Mechanical Engineering for the modules Laser 


Precision Machining as well as Nano-engineering and Ultraprecision 


Technologies. 


Requirements for 


the award of credit 


points
 46


 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 120 minutes 


duration and a paper of 30 hours. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


results from the weighted average of the grades of the individual exami-


nation performances. The written examination is weighted three times 


and the paper is weighted once. 


Frequency of the  


module 


The module is offered every summer semester. 


  







 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


  








 


Module number Module name Responsible lecturer 


MW-MB-LRT-07 Space Technology Prof. Tajmar 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals Students know the basic tasks of the key elements of a mission and the 


functional groups/subsystems of spacecraft. They are able to plan the 


communication architecture between ground station and satellite and to 


design the communication path, taking into account the interactions, to 


the other functional groups of the spacecraft and the mission. The stu-


dents understand the basics of space propulsion, master related calcula-


tion methods and are able to apply them. They know current concepts 


for further and new developments as well as ideas for future technolo-


gies. 


Contents  The module content includes the basic aspects of the key elements of a 


satellite mission (satellite, payload, launcher system, in-orbit transfer, 


communication architecture, orbit constellation, ground station and user 


interface), the requirements for the functional groups in the satellite 


(structure, thermal control, power supply, attitude determination, com-


munication, data handling, etc.), the design of the communication system 


(geometry of the radio link, data discretisation, frequencies, modulation, 


antenna systems, attenuation, gain and losses, interference calculations 


and electromagnetic compatibility).), the design of the communication 


system (geometry of the radio link, data discretisation, frequencies, 


modulation, antenna systems, attenuation, gain and losses, multiplexing, 


interference calculations and electrosmog) and the basics of space pro-


pulsion (thermodynamic basic equations, thermal rockets, solid and hy-


brid engines, alternative concepts, nuclear propulsion, electric propul-


sion, future technologies). 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Diploma-postgraduate degree programme in Mechanical Engineering the 


competences to be acquired in the module Fundamentals of Aerospace 


Vehicles are required.  


Usability The module is one of four compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Aero-


space Engineering, of which two must be chosen. The module is one of 


21 compulsory elective modules in the Diploma-postgraduate degree 


programme in Mechanical Engineering in the field of study Aerospace 


Engineering, of which modules amounting to 60 credit points must be 


selected. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration. 


  







 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-PT-20 Conceptual Design of Machine 


Tools 


Prof. Ihlenfeldt 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students possess fundamental knowledge, methodological skills and 


practical skills for the conception and design of machine tools. They are 


able to design constructive solutions for selected assemblies of a ma-


chine tool in detail. 


Contents  The contents of the module are the steps and methods for the creation 


of technical-economic concepts of machine tools, for the evaluation of 


costs and benefits and for planning the process of product development. 


The module includes a method framework for deriving requirements for 


system components of machine tools and for developing principle solu-


tions for their constructive design. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, exercise 3 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Production Engineering - Ma-


chine Tools and Production Automatization as well as Development of 


Machine Tools are required. In the Diploma-postgraduate degree pro-


gramme in Mechanical Engineering, the competences to be acquired in 


the module Production Engineering - Machine Tools and Production Au-


tomatization are required  


Usability The module is one of ten compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Production Engineering, of which three must be selected. The 


module is one of 30 compulsory elective modules in the Diploma post-


graduate course in mechanical engineering in the field of study Produc-


tion Engineering, of which modules amounting to 60 credit points must 


be selected. The module can only be selected once in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Production Engineering. 


Requirements for 


the award of credit 


points
 46


 


The credit points are acquired if the module examination is passed. The 


module examination consists of a paper of 30 hours. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 








 


Module number Module name Responsible lecturer 


MW-MB-LRT-08 Turbomachines for Flight 


Propulsion 


Prof. Mailach 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students are fully familiar with the fluid mechanical calculation equa-


tions and design procedures for compressors and turbines of aircraft 


engines as well as other industrial applications. 


Contents  Contents of the module are fluid mechanical calculation equations for 3D 


flow in turbomachinery as well as their reduction for simplified 2D and 


1D considerations and applications for compressible and incompressible 


flow processes. Further focal points are spatial, frictional flows and loss 


mechanisms in turbomachinery. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Fluid Mechan-


ics, Fundamentals of Aerospace Engineering and Engineering Thermody-


namics/Heat Transfer are required. In the Diploma-postgraduate degree 


programme in Mechanical Engineering, basic competences in fluid me-


chanics as well as technical thermodynamics and heat transfer at the 


engineering Bachelor’s level are required, as they can be acquired, for 


example, in the aforementioned modules. In the Diploma-postgraduate 


degree programme in Mechanical Engineering, the competences to be 


acquired in the module Fundamentals of Aerospace Engineering are re-


quired. 


Usability The module is one of four compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Aero-


space Engineering, of which two must be chosen. The module is one of 


21 compulsory elective modules in the Diploma-postgraduate degree 


programme in Mechanical Engineering in the field of study Aerospace 


Engineering, of which modules amounting to 60 credit points must be 


selected. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 90 minutes 


duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


  












 


Module number Module name Responsible lecturer
 47


 


MW-MB-PT-25 Assembly and Robotics Prof. Schmale 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students possess essential knowledge related to the automation of 


handling and assembly processes. They know the sub-functions and 


components for the automated providing, feeding, gripping, joining and 


transfering of components as well as the structure and mode of opera-


tion of robots as core components of automated workpiece and tool 


handling. Students are able to design automated handling and assembly 


processes, select components, including technical and organisational 


control, and combine them into an overall system. 


Contents  The module covers handling as part of the manufacturing process in the 


focus on handling and robotics. Contents are the components for the 


sub-functions of automated handling, their selection and design. Specifi-


cally for industrial robots, the module includes the different types and 


variants of robots, related to the features of application areas, kinematic 


structure, characteristics, drives, control (motion control with interpola-


tion and coordinate transformation), sensor signal processing, robot 


programming and programming languages. Module contents also in-


clude the procedure for planning, application preparation and commis-


sioning of robotised systems as well as the use of corresponding soft-


ware components for robot simulation and offline programming as well 


as robot safety. In the focus on assembly technology and systems, the 


module covers the interlinking of complex assembly systems in coupling 


with solutions of organisational and technical control, in particular the 


hierarchical control structure as well as special components of material 


flow control of multi-variant assemblies (mobile data carriers and identi-


fication systems) as well as the possibilities of simulation-based investi-


gation of automated assembly systems. 


Teaching and learn-


ing methods 


Lecture 3 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


None. 


Usability The module is one of nine compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Production Engineering, three of which must be chosen. 


  







 


Requirements for 


the award of credit 


points
 46


 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration and a paper of 60 hours. Bonus performance for the written 


examination is a programming of 10 hours. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


results from the weighted average of the grades of the individual exami-


nation performances. The written examination is weighted twice and the 


paper is weighted once. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 180 hours. 


Duration of the mo-


dule 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-LRT-11 Multifunctional Structures and 


Components 


Prof. Wallmersperger 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students know different active materials and their calculation and 


application in multifunctional structures. They have the basic knowledge 


of plane kinematics and can apply this to lightweight mechanisms for 


aerospace engineering. 


Contents  The focus on multifunctional structures includes the basics of adaptive 


systems, active actuator and sensor materials (for example piezoelectric 


ceramics, electro- and magnetostrictives, shape memory alloys, electro-


active polymers), the modelling and discretisation of actuators and the 


control of an adaptive structure. Furthermore, the module includes pla-


nar kinematics, basics of open and closed mechanism structures, calcula-


tion basics for the design of kinematic parameters and design tips for 


motion generation with minimal structures (link reduction, use of tapes). 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Electrical Engi-


neering, Fundamentals of Material Science, Engineering Mathematics, 


Engineering Mechanics - Strength of Materials, Engineering Mechanics - 


Kinematics and Kinetics as well as Engineering Mechanics - Statics are 


required. In the Diploma-postgraduate degree programme in Mechanical 


Engineering, basic competences in electrical engineering, strength of 


materials, kinematics and kinetics, statics, materials engineering as well 


as extended competences in mathematics at Bachelor’s level in engineer-


ing science, such as can be acquired in the above-mentioned modules, 


are required. 


Usability The module is one of 14 compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Aerospace Engineering, of which three must be chosen. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 












 


Module number Module name Responsible lecturer
 32


 


MW-MB-PT-28 Factory Systems Prof. Schmidt 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students possess basic knowledge as well as detailed practical skills 


for planning production systems and complete factories. They under-


stand the connection between the manufacturing-technological 


knowledge and the holistic process and system planning at factory level, 


especially in the basic cases of new construction or reconstruction plan-


ning. They know the principles and methods of process analysis and 


structuring as well as the dimensioning and structuring of production 


systems and factories with relevant subcomponents (operating equip-


ment, transport system, storage system). Furthermore, they are able to 


apply methods of layout design in close relation to industrial construc-


tion, technical building equipment as well as factory infrastructure. They 


are able to plan a production system step by step and systematically on 


the basis of a concrete production task (product specification) and to 


document it graphically to scale in the form of a 2D system layout. This 


also includes the application of the necessary analysis and calculation 


tools and methods as well as knowledge of the interfaces to design and 


work preparation. Furthermore, they are able to design and detail a 


complete factory plant. They are not only familiar with the logistical prob-


lems in a factory, they are also informed about the design of the building 


and the outdoor facilities. Furthermore, they know the methods of in-


vestment and production cost calculation. 


Contents  The module covers the basics as well as special concepts, methods, pro-


cedures, heuristics and tools in the context of planning and designing 


factory systems. Furthermore, the module includes the correlation be-


tween the planning of a production system and a complete factory as 


well as individual production system and factory projects under guidance 


and application of CAD tools in detailed form (2D layouts as well as vari-


ous calculation protocols). 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, exercise 3 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Diploma-postgraduate degree programme in Mechanical Engineering, 


the competences to be acquired in the modules Production System and 


Intralogistics as well as Production Engineering - Manufacturing and 


Planning are required. 


Usability The module is one of nine compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Production Engineering, three of which must be chosen. 


  







 


Requirements for 


the award of credit 


points
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The credit points are acquired if the module examination is passed. The 


module examination consists of a paper of 60 hours and a written exam-


ination of 90 minutes duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


results from the weighted average of the grades of the individual exami-


nation performances. The written examination is weighted twice and the 


paper is weighted once. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  








 


Module number Module name Responsible lecturer 


MW-MB-01 


(MW-VNT-01) 


(MW-WW-01) 


Fundamentals of Mathematics Prof. Matthies 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals Students are able to work appropriately and critically with basic mathe-


matical terms and procedures. They have elementary skills in abstrac-


tion and can use important elements of mathematical terminology ap-


propriately. 


Contents  Contents of the module are the basics of vector calculus and analytical 


geometry (scalar product, vector product, straight lines, planes, Hessian 


normal form, positional relationships), complex numbers, sequences, 


series, properties of elementary functions (monotonicity, convexity, in-


verse function), differential and integral calculus for functions of one real 


variable (limits, continuity, Taylor formula, definite and indefinite inte-


gral, related engineering applications, numerical methods) and the ba-


sics of linear algebra (matrices, linear equation systems, determinants 


and eigenvalues). 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise2 lecture hours per week, tu-


torial 1 lecture hour per week, self-study. 


Requirements for 


participation 


Knowledge of mathematics at A-level (basic course) is assumed.  


Usability 24, 36 The module is a compulsory module in the Diploma degree programme 


in Mechanical Engineering, Process Engineering and Natural Materials 


Technology as well as Materials Science. The module is a compulsory 


module in the Bachelor’s degree programme in Mechanical Engineering, 


Process Engineering and Natural Materials Technology as well as Materi-


als Science. It creates the prerequisites in the Diploma degree pro-


gramme in Mechanical Engineering for the modules Analysis and Di-


mensioning, Applied Molecular Thermodynamics, Diagnostics and 


Acoustics, Dynamics of Vehicle Drives, Electrical Drive and Control Sys-


tems, Energy and Load Management, Design and Optimization of Vehicle 


Systems, Extended Fundamentals for Mechanical Engineering, Subject-


Related Internship, Interdisciplinary Technical Qualification of Mechani-


cal Engineering, Fluid Power and Electrical Drive Systems, Research In-


ternship, Gas Dynamics and Numerical Fluid Mechanics, Full Vehicle 


Functions in Automotive Engineering, Fundamentals of Electrical Engi-


neering, Fundamentals of Construction and Dynamic Dimensioning of 


Machines, Fundamentals of fluid mechanics, Fundamentals of Systemat-


ic Product Development for Processing and Textile Machinery, Funda-


mentals of Internal Combustion Engines and Drive Systems, Engineering 


mathematics, Intralogistics - Fundamentals, Nuclear Reactor Engineer-


ing, Construction Materials and Structural Durability, Continuum Me-


chanics and Structural Analysis, Design of Traction Units, Machine La-


boratory, Mechanical Drives, Measurement and Automation Engineering, 


Production Engineering - Manufacturing Processes, Process Measure-


ment Technology and Mathematical Methods of Measurement Data 


Processing, Process Simulation and Validation in Power Engineering, 


Process Thermodynamics, Reactor Physics, Simulation and Experimental 







 


Studies on Internal Combustion Engines, Simulation Methods in Vehicle 


Development, Simulation Methods in Drive Technology, Special Topics of 


Mathematics, Properties and Thermodynamic Simulation, Fluid Mechan-


ics and Simulation Methods, Systems Engineering, Engineering Mechan-


ics - Strength of Materials, Engineering Mechanics - Kinematics and Ki-


netics, Engineering Thermodynamics/Heat Transfer, Thermo Hydraulics 


and Safety of Nuclear Facilities, Advanced Course: Internal Combustion 


Engines and Materials and Failure Analysis. It creates the prerequisites in 


the Diploma degree programme in Process Engineering and Natural 


Materials Technology for the modules Introduction to Process Engineer-


ing and Natural Materials Technology, Subject-Related Internship, Re-


search Internship, Fundamentals of Electrical Engineering, Fundamentals 


of Kinematics and Kinetics, Fundamentals of Fluid Mechanics, Engineer-


ing Mathematics, Measurement and Automation Engineering, Special 


Topics of Mathematics, System Process Engineering, Machine Learning 


in Chemical Engineering, Engineering Thermodynamics/Heat Transfer as 


well as Processing Machines and Apparatus Technology. It creates the 


prerequisites in the Diploma degree programme in Materials Science for 


the modules Electron-, X-ray-, and Ionspectroscopy; High-resolution Mi-


croscopy, Subject-Related Internship, Fundamentals of Electrical Engi-


neering, Engineering Mathematics, Organic and Physical Chemistry, 


Competence Atelier: Statistics and Quality Assurance agile with Scrum, 


Special Topics of Mathematics and Additional Technical Qualification in 


Materials Science. It creates the prerequisites in the Bachelor’s degree 


programme in Mechanical Engineering for the modules Extended Fun-


damentals for Mechanical Engineering, Fluid Power and Electrical Drive 


Systems, Full Vehicle Functions in Automotive Engineering, Fundamen-


tals of Electrical Engineering, Fundamentals of Construction and Dynam-


ic Dimensioning of Machines, Fundamentals of Fluid Mechanics, Funda-


mentals of Systematic Product Development for Processing and Textile 


Machinery, Fundamentals of Internal Combustion Engines and Drive 


Systems, Engineering Mathematics, Intralogistics - Fundamentals, Me-


chanical Drives, Measurement and Automation Engineering, Production 


Engineering - Manufacturing Processes, Process Thermodynamics, Spe-


cial Topics of Mathematics, Fluid Mechanics and Simulation Methods, 


Engineering Mechanics - Strength of Materials, Engineering Mechanics - 


Kinematics and Kinetics and Engineering Thermodynamics/Heat Trans-


fer. It creates the prerequisites in the Bachelor’s degree programme in 


Process Engineering and Natural Materials Technology for the modules 


Introduction to Process Engineering and Natural Materials Technology, 


Fundamentals of Electrical Engineering, Fundamentals of Kinematics and 


Kinetics, Fundamentals of Fluid Mechanics, Engineering Mathematics, 


Measurement and Automation Engineering, Special Topics of Mathemat-


ics, Engineering Thermodynamics/Heat Transfer as well as Processing 


Machines and Apparatus Technology. It creates the prerequisites in the 


Bachelor’s degree programme in Materials Science for the modules Fun-


damentals of Electrical Engineering, Engineering Mathematics, Organic 


and Physical Chemistry as well as Special Topics of Mathematics.  


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 90 minutes 


duration. Bonus performance for the written examination is a perfor-


mance status check of 10 hours. 







 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 180 hours. 


Duration of the mo-


dule 


The module covers one semester. 


  








 


Module number Module name Responsible lecturer 


MW-MB-SIM-04 Continuum Mechanics and 


Multifunctional Structures 


Prof. Wallmersperger 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students master the basics of physical modelling as well as the 


mathematical description of the movement of deformable bodies under 


the influence of mechanical and thermal loads. They have knowledge 


and skills for the description and calculation of active structures, know 


different active materials and the calculation and application of multi-


functional structures. 


Contents  In the focus on continuum mechanics, the module covers the kinematics 


of arbitrary motions, the basic balance equations as well as the formula-


tion of non-linear material laws, in particular the specialisation of these 


basic equations to problems of solid and fluid mechanics. In the focus on 


multifunctional structures, the module covers adaptive systems, active 


actuator and sensor materials (e.g. piezoelectric ceramics, electro- and 


magnetostrictives, shape memory alloys, electroactive polymers), the 


modelling and discretisation of actuators and the control of an adaptive 


structure. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Bachelor’s degree programme in Mechanical Engineering, the compe-


tences to be acquired in the modules Fundamentals of Fluid Mechanics, 


Engineering Mathematics, Fundamentals of Natural Sciences, Engineer-


ing Mechanics - Strength of Materials, Engineering Mechanics - Kinemat-


ics and Kinetics, Engineering Mechanics - Statics and Engineering Ther-


modynamics/Heat Transfer are required. In the Diploma-postgraduate 


degree programme in Mechanical Engineering, basic competences in 


strength of materials, kinematics and kinetics, physics and chemistry, 


statics, fluid mechanics, technical thermodynamics and heat transfer as 


well as extended competences in mathematics at Bachelor’s level in en-


gineering, such as can be acquired in the modules named above, are 


required. 


  







 


Usability
 42


 The module is a compulsory module in the Diploma degree programme 


in Mechanical Engineering in the field of study Simulation Methods in 


Mechanical Engineering and in the Bachelor’s degree programme in Me-


chanical Engineering in the profile recommendation Simulation Methods 


in Mechanical Engineering. The module is one of 24 compulsory elective 


modules in the Diploma-postgraduate programme in Mechanical Engi-


neering in the field of study Power Engineering and one of 20 compulso-


ry elective modules in the field of study Simulation Methods in Mechani-


cal Engineering, of which modules amounting to 60 credit points must be 


selected in each case. The module cannot be selected in the Diploma-


postgraduate degree programme in Mechanical Engineering if it has al-


ready been completed in the Bachelor’s degree programme in Mechani-


cal Engineering. It creates the prerequisites in the Diploma degree pro-


gramme in Mechanical Engineering and in the Diploma-postgraduate 


degree programme in Mechanical Engineering for the modules Coupled 


Multifield Problems as well as Multiscale Material Modeling. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 120 minutes 


duration and an oral examination performance as an individual examina-


tion of 30 minutes duration. 


Credit points and 


grades 


7 credit points can be acquired through the module. The module grade 


results from the unweighted average of the grades of the individual ex-


amination performances. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 210 hours. 


Duration of the 


module 


The module covers one semester. 


 


  








 


Module number Module name Responsible lecturer 


MW-MB-SIM-16 Numerical Modelling of Multi-


phase Flows 


Prof. Fröhlich 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students know the essential physical model approaches and discreti-


sation methods for multiphase flows. They are able to numerically im-


plement, validate and apply such a method. 


Contents  The module covers physical characteristics and modelling principles of 


multiphase flows, the representation, classification and evaluation of 


such flows by specific algorithms, in particular interface tracking, volume-


of-fluid, level set, Euler-Lagrange as well as immersed-boundary, and the 


implementation of a selected method within a programming project. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, exercise 1 lecture hour per week, prac-


tical course 1 lecture hour per week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Fluid Mechan-


ics, Engineering Mathematics as well as Multi-Body Dynamics and Com-


putational Fluid Dynamics are required. In the Diploma-postgraduate 


degree programme in Mechanical Engineering, basic competences in 


fluid mechanics as well as extended competences in mathematics at the 


Bachelor’s level in engineering science, such as can be acquired in the 


aforementioned modules, are required. In the Diploma-postgraduate 


degree programme in Mechanical Engineering, the competences to be 


acquired in the module Multi-Body Dynamics and Computational Fluid 


Dynamics are required.  


Usability The module is one of ten compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Simulation Methods in Mechanical Engineering, three of which 


must be chosen. 


Requirements for 


the award of credit 


points
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The credit points are acquired if the module examination is passed. The 


module examination consists of a paper of 45 hours and an examination 


performance, which consists of a written examination of 90 minutes du-


ration for more than ten registered students and an oral examination 


performance as an individual examination of 30 minutes duration for up 


to ten registered students; if applicable, this will be announced to the 


registered students in writing at the end of the registration period. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


results from the weighted average of the grades of the individual exami-


nation performances. The paper is weighted three times and the written 


examination or oral examination performance seven times. 


  







 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  








 


Module number Module name Responsible lecturer 


MW-MB-LRT-12 


MW-MB-SIM-11 


Fracture Criteria and Fracture 


Mechanics 


Prof. Wallmersperger 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students know the basics and methods of the load-bearing capacity 


evaluation of mechanically loaded components. Based on the fundamen-


tals of continuum mechanics, the students master strength hypotheses. 


In addition, the students have knowledge of fracture mechanics and can 


apply this to the safety analysis of components with cracks. 


Contents  The module covers the basic concepts of elasticity, plasticity and viscosity 


of solids as well as related failure phenomena and strength hypotheses. 


Furthermore, the module includes linear-elastic fracture mechanics and 


concepts for fatigue crack growth based on it as well as elastic-plastic 


fracture mechanics and probabilistic aspects of fracture. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Engineering Mathematics, Engi-


neering Mechanics - Strength of Materials, Engineering Mechanics - Kin-


ematics and Kinetics as well as Engineering Mechanics - Statics are re-


quired. In the Diploma-postgraduate degree programme in Mechanical 


Engineering, basic competences in strength of materials theory, kinemat-


ics and kinetics, statics as well as extended competences in mathematics 


at Bachelor’s level in engineering science are required, such as can be 


acquired in the above-mentioned modules. 


Usability The module is one of 14 compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Aerospace Engineering, of which three must be chosen, and in 


the field of study Simulation Methods in Mechanical Engineering one of 


ten compulsory elective modules, of which three must be chosen. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of an examination performance which, for 


more than 40 registered students, consists of a written examination of 


120 minutes duration and, for up to 40 registered students, of an oral 


examination performance as an individual examination of 30 minutes 


duration; if applicable, this will be announced to the registered students 


in writing at the end of the registration period. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 


  







 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-02 Engineering Mechanics - Sta-


tics 


Prof. Kästner 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students know the basic laws of statics and can apply them to the 


analysis of the load-bearing behaviour of simple components and con-


structions. They are able to determine static and geometric properties of 


bodies and cross-sections. 


Contents  The module includes the model of the rigid body, force and moment as 


independent loads, free body diagrams, the analysis of the equilibrium 


of plane and three-dimensional load-bearing structures using the basic 


laws of statics to calculate reaction forces and moments in bearings and 


structural members, the solution of friction problems and the determi-


nation of geometric parameters such as centre of gravity and moments 


of area of first and second order. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, exercise 2 lecture hours per week, 


tutorial 1 lecture hour per week, self-study. 


Requirements for 


participation 


Knowledge of mathematics at A-level (basic course) is assumed. 


  







 


Usability 36 The module is a compulsory module in the Diploma degree programme 


in Mechanical Engineering and in the Bachelor’s degree programme in 


Mechanical Engineering. It creates the prerequisites in the Diploma de-


gree programme in Mechanical Engineering for the modules Aeroelas-


tics, Analytical Methods of Solid Mechanics, Design of Innovative Aero-


space Structures, Calculation of Lightweight Structures, Fracture Criteria 


and Fracture Mechanics, Elastic Structures and Technical Fluid Mechan-


ics, Electrical Drive and Control Systems, Extended Fundamentals for 


Mechanical Engineering, Experimental Fluid and Solid Mechanics, Sub-


ject-Related Internship, Interdisciplinary Technical Qualification of Me-


chanical Engineering, Research Internship, Coupled Multifield Problems, 


Full Vehicle Functions in Automotive Engineering, Fundamentals of Au-


tomotive Engineering, Fundamentals of Systematic Product Develop-


ment for Processing and Textile Machinery, Fundamentals of Internal 


Combustion Engines and Drive Systems, Fundamentals of Aerospace 


Vehicles, Construction Materials and Structural Durability, Continuum 


Mechanics and Multifunctional Structures, Continuum Mechanics and 


Structural Analysis, Fundamentals of Lightweight Engineering, Aircraft 


Design, Aircraft Structures, Aircraft Systems, Machines and Technologies 


for Textile Constructions, Machine Dynamics and Constructive Develop-


ment Process, Machine Elements, Theory of Materials, Dynamics of 


Mechanisms and Elastic Multi-Body Systems, Mechanism Synthesis and 


Multibody Systems, Multi-Body Dynamics and Computational Fluid Dy-


namics, Motorcycle and Commercial Vehicle Technology, Multifunctional 


Structures and Function-Integrated Components, Numerical Methods of 


Fluid Mechanics and Structural Mechanics, Numerical Methods and 


Structural Durability, Probabilistics and Robust Design, Rheological Prin-


ciples and Applications, Simulation Methods in Vehicle Development, 


Beam and Shell Structures, System Dynamics and Structural Vibrations, 


Engineering Mechanics - Strength of Materials, Engineering Mechanics - 


Kinematics and Kinetics, Supporting Structures of Rail Vehicles as well as 


Advanced Course: Internal Combustion Engines. It creates the prerequi-


sites in the Bachelor’s degree programme in Mechanical Engineering for 


the modules Calculation of Lightweight Structures, Elastic Structures and 


Technical Fluid Mechanics, Extended Fundamentals for Mechanical Engi-


neering, Full Vehicle Functions in Automotive Engineering, Fundamentals 


of Automotive Engineering, Fundamentals of Systematic Product Devel-


opment for Processing and Textile Machinery, Fundamentals of Internal 


Combustion Engines and Drive Systems, Fundamentals of Aerospace 


Vehicles, Continuum Mechanics and Multifunctional Structures, Funda-


mentals of Lightweight Engineering, Machine Dynamics and Constructive 


Development Process, Machine Elements, Multi-Body Dynamics and 


Computational Fluid Dynamics, Numerical Methods of Fluid Mechanics 


and Structural Mechanics, Numerical Methods and Structural Durability, 


Engineering Mechanics - Strength of Materials and Engineering Mechan-


ics - Kinematics and Kinetics. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 120 minutes. 


Bonus performance for the written examination is a performance status 


check of 10 hours. 


Credit points and 


grades 


5 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 







 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 150 hours. 


Duration of the mo-


dule 


The module covers one semester. 


  








 


Module number Module name Responsible lecturer 


MW-MB-LRT-16 Aircraft Manufacturing Dr. Hähnel 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students know the basic technologies that can be used specifically 


for the production of aircraft components made of metallic lightweight 


materials and fibre-plastic composites as well as corresponding material-


specific joining and assembly processes. They can assess the influence of 


the technologies on the quality and costs of components and under-


stand the interaction between manufacturing and design. The students 


are able to select the appropriate manufacturing processes for aircraft 


components, taking into account specific boundary conditions. 


Contents  Contents of the module are basic and future-oriented processes and 


methods for the manufacture of aircraft as well as the processes for 


component manufacture, joining of individual parts and methods of 


structural assembly. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 1 lecture hour per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Production Engineering, Fun-


damentals of Material Science as well as Fundamentals of Aerospace 


Engineering are required. In the Diploma-postgraduate degree pro-


gramme in Mechanical Engineering, basic competences in Production 


Engineering and materials technology at Bachelor’s level in engineering 


science are required, such as can be acquired in the aforementioned 


modules. In the Diploma-postgraduate degree programme in Mechani-


cal Engineering, the competences to be acquired in the module Funda-


mentals of Aerospace Engineering are required. 


Usability The module is one of 14 compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Aerospace Engineering, of which three must be chosen. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 150 minutes 


duration. Bonus performance for the written examination is a short dis-


cussion of 10 hours. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the mo-


dule 


The module covers one semester. 












 


Module number Module name Responsible lecturer 


MW-MB-VTMB-08 Processing Machines Prof. Majschak 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students know the basic interrelationships and processes in pro-


cessing technology (including some examples of physical-mathematical 


modelling) as well as possibilities of dimensioning working elements 


from selected areas of processing technology. They are able to deal with 


problems relevant to processing technology during the development and 


operation of processing machines. The students are able to inde-


pendently solve complex design tasks. 


Contents  In the field of processing technology, the module covers terms and work-


ing methods, the classification of processing goods and processes, the 


internal machine procedure for selected processing technology process-


es, the process description, basic principles and influencing variables, the 


effective pairing and the working diagram, the development of a repre-


sentative processing machine from the list of requirements to its con-


structive design, the dimensioning and recalculation of various compo-


nents, the decision-making process for the selection of purchased parts 


as well as an estimation of the manufacturing costs. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Bachelor’s degree programme in Mechanical Engineering, the compe-


tences to be acquired in the module Fundamentals of Processing and 


Textile Mechanical Engineering are required. 


Usability The module is one of two compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Pro-


cessing Machines and Textile Machines Engineering, one of which must 


be chosen, and one of two compulsory elective modules in the Bachelor’s 


degree programme in Mechanical Engineering in the profile recommen-


dation Processing Machines and Textile Machines Engineering, one of 


which must be chosen. It creates the prerequisites in the Diploma degree 


programme in Mechanical Engineering for the modules CAE Cases for the 


Machine Development, Food Machines and Pharmaceutical Machines, 


Planning and Optimizing of Processing Lines, Drive Technology in Pro-


cessing Machines, Processing Technology as well as Packaging Technolo-


gy. 


Requirements for 


the award of credit 


points
 46


 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 90 minutes 


duration and a paper of 60 hours. Both examinations are relevant for 


passing the module examination. 


Credit points and 


grades 


7 credit points can be acquired through the module. The module grade 


results from the unweighted average of the grades of the individual ex-


amination performances. 







 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 210 hours. 


Duration of the 


module 


The module covers one semester. 


 


  








 


Module number Module name Responsible lecturer 


MW-MB-03 Fundamentals of Natural Sci-


ences 


Prof. Breitkopf 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students master the methodology of physics, can deal with physical 


quantities and units, understand the basics of mechanics: Dynamics and 


kinematics of a mass point, concepts of mechanical energy and work, 


rotation of rigid bodies, oscillations and motion in central force fields. 


They master the basics and terms of electrodynamics: Coulomb's law, 


electric current, magnetism, electromagnetic induction and understand 


the basics of optics as the study of electromagnetic waves and can inter-


pret diffraction and interference effects through wave properties of light. 


They know the terminology of chemical vocabulary and understand the 


periodic table of the elements as well as the different types of chemical 


bonds, the basics of spectroscopic measurement methods as well as 


substance models for different states of aggregation and can apply 


these models to chemical questions. Chemical reactions can be analysed 


on a basic level with respect to kinetics and thermodynamics. The stu-


dents understand the phase behaviour of pure substances and sub-


stance mixtures and know engineering relevant applications for the 


methods and substances learned. 


Contents  The contents are the basics of chemistry, mechanics, electrodynamics 


and wave optics, kinematics and dynamics of a mass point and a rigid 


body, simple equations of motion (linear accelerated motion, rotation, 


harmonic oscillator), basics of electrostatics and magnetostatics (Cou-


lomb's law, currents, magnetic fields, law of induction) as well as Max-


well's equations (Ampère's law of flow, displacement currents), the con-


cepts of materials science (ferro- and piezoelectrics, ferro-, dia- and par-


amagnetism), wave optics (light as an electromagnetic wave, diffraction, 


interference). Further contents are the periodic table of the elements 


and different types of chemical bonds, the basics of spectroscopic char-


acterisation of materials, the different states of aggregation and models 


for the chemically relevant substance data in states of aggregation (ideal 


gas, real gas, liquids), chemical reactions (stoichiometry, kinetics, ther-


modynamics, equilibrium) and applications in engineering (combustion, 


corrosion, etc.) as well as the phase behaviour of pure substances and 


substance mixtures and on the basis of technically relevant applications 


(Fe3C diagram, etc.). 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 2 lecture hours per week, 


practical course 1 lecture hour per week, tutorial 2 lecture hours per 


week, self-study. 


Requirements for 


participation 


Knowledge of mathematics at A-level (basic course), physics at A-level 


(basic course) and chemistry at A-level (basic course) is assumed. 


Usability 
9
 The module is a compulsory module in the Diploma degree programme 


in Mechanical Engineering and in the Bachelor’s degree programme in 


Mechanical Engineering. It creates the prerequisites in the Diploma de-


gree programme in Mechanical Engineering for the modules Analysis 


and Dimensioning, Analytical Methods of Solid Mechanics, Applied Mo-







 


lecular Thermodynamics, Diagnostics and Acoustics, Elastic Structures 


and Technical Fluid Mechanics, Energy and Load Management, Energy 


Storage and Energy Systems, Extended Fundamentals for Mechanical 


Engineering, Subject-Related Internship, Interdisciplinary Technical Qual-


ification of Mechanical Engineering, Fluid power and electrical drive sys-


tems, Research Internship, Gasdynamics, Gas Dynamics and Numerical 


Fluid Mechanics, Fundamentals of Electrical Engineering, Fundamentals 


of refrigeration and air conditioning, Fundamentals of fluid mechanics, 


Fundamentals of Internal Combustion Engines and Drive Systems, In-


tralogistics - Fundamentals, Nuclear Reactor Engineering, Continuum 


Mechanics and Multifunctional Structures, Machine Laboratory, Mechan-


ical drives, Measurement and Automation Engineering, Methods and 


system concepts for innovative energy storage applications, Principles of 


refrigeration and air conditioning, Process Measurement Technology 


and Mathematical Methods of Measurement Data Processing, Process 


Simulation and Validation in Power Engineering, Process Thermodynam-


ics, Reactor Physics, Simulation and Experimental Studies on Internal 


Combustion Engines, Simulation Methods in Vehicle Development, Simu-


lation methods in drive technology, Beam and Shell Structures, Proper-


ties and Thermodynamic Simulation, Fluid Mechanics and Simulation 


Methods, Systems Engineering, Engineering Mechanics - Kinematics and 


Kinetics, Engineering Thermodynamics/Heat Transfer, Thermo Hydrau-


lics and Safety of Nuclear Facilities, Turbo Pumps and Piston Working 


Machines, Advanced Course: Internal Combustion Engines, Hydrogen 


Energy Technology, and Materials and Failure Analysis. It creates the 


prerequisites in the Bachelor’s degree programme in Mechanical Engi-


neering for the modules Elastic Structures and Technical Fluid Mechan-


ics, Extended Fundamentals for Mechanical Engineering, Fluid Power and 


Electrical Drive Systems, Fundamentals of Electrical Engineering, Funda-


mentals of Fluid Mechanics, Fundamentals of Internal Combustion En-


gines and Drive Systems, Intralogistics - Fundamentals, Continuum Me-


chanics and Multifunctional Structures, Mechanical Drives, Measurement 


and Automation Engineering, Process Thermodynamics, Fluid Mechanics 


and Simulation Methods, Engineering Mechanics - Kinematics and Kinet-


icsand Engineering Thermodynamics/Heat Transfer. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of two written examinations of 90 minutes 


each and a collection of protocols. 


Credit points and 


grades 


7 credit points can be acquired through the module. The module grade 


results from the weighted average of the grades of the individual exami-


nation performances. The written examinations are each weighted nine 


times and the collection of protocols twice. 


Frequency of the  


module 


The module is offered every academic year, starting in the winter semes-


ter. 


Workload The total workload is 210 hours. 


Duration of the mo-


dule 


The module covers two semesters. 


  












 


Module number Module name Responsible lecturer 


MW-MB-LRT-17 Flight Dynamics and Control Prof. Pfifer 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have knowledge of the dynamic properties and the control 


and interference behaviour of aircraft. They know the criteria for the 


evaluation of flight characteristics and the design of flight controllers as 


well as the structure and components of flight controllers. The students 


can determine the inherent motion forms and flight characteristics of 


rigid aircraft. They are also be able to model components of a flight con-


trol system, design and lay out flight controllers and analyse flight con-


troller designs. 


Contents  The module covers the basics of flight dynamics and control of aircraft, in 


particular the equations of motion, the intrinsic behaviour, the dynamics 


of longitudinal and lateral motion and the determination of flight charac-


teristics. Furthermore, the module includes the structure of flight control 


systems, the description of the control path from aircraft to pilot, the 


most important controller types and the design of flight controllers. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Aerodynamics 


and Flight Mechanics, Engineering Mathematics as well as Measurement 


and Automation Engineering are required. In the Diploma-postgraduate 


degree programme in Mechanical Engineering, advanced competences in 


mathematics at the Bachelor’s level in engineering science are required, 


as they can be acquired, for example, in the aforementioned modules. In 


the Diploma-postgraduate degree programme in Mechanical Engineer-


ing, the competences to be acquired in the modules Fundamentals of 


Aerodynamics and Flight Mechanics as well as Measurement and Auto-


mation Engineering are required. 


Usability The module is one of 14 compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Aerospace Engineering, of which three must be chosen. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance: 


Frequency of the  


module 


The module is offered every summer semester. 


  







 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-VTMB-26 Drive Technology in Processing 


Machines 


Prof. Majschak 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students are able to realise the positionally accurate movements 


required by working elements in processing machines within specified 


limits with economically justifiable effort. They know the required fast 


and cyclic plane movements, for the realisation of which the use of 


mechanisms is also necessary. The students have an overview of the 


state of the art in drive technology and can conceive, design, evaluate 


and optimise technical solutions for movement tasks in processing ma-


chines. 


Contents  The module covers motion technology as well as its components (pro-


cessing system, working element, motor, position controller, gearbox) 


the advantages and disadvantages of classical mechanical controls, une-


venly translating gears (mechanisms) and cam plates as well as NC con-


trols and motion control systems, the behaviour of non-linear systems, in 


particular initial approaches and methods for path planning as well as 


their practical implementation. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Construction 


and Dynamic Dimensioning of Machines, Fundamentals of Systematic 


Product Development for Processing and Textile Machinery as well as 


Processing Machines are required. 


Usability The module is one of 15 compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Pro-


cessing Machines and Textile Machines Engineering, of which three must 


be chosen. 


Requirements for 


the award of credit 


points
 46


 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 120 minutes 


duration and a paper of 30 hours. Both examinations are relevant for 


passing the module examination. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


results from the weighted average of the grades of the individual exami-


nation performances. The written examination is weighted twice and the 


paper is weighted once. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 








 


Module number Module name Responsible lecturer
 32


 


MW-MB-04  


(MW-VNT-07)  


(MW-WW-10) 


Design Theory Prof. Paetzold-Byhain 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students master basic knowledge and skills required for the creation 


of constructive designs and their documentation. After completing the 


module, the students have basic constructional knowledge and design 


skills. They are able to understand basic geometric and technical ele-


ments and to prepare and read technical documentation based on these. 


In addition, you have the ability to think holistically in terms of design 


and to design mechanical engineering components in a way that is suita-


ble for function and production. 


Contents  Contents of the module are basic relationships between geometric ob-


jects, basics of making and understanding technical documentation (such 


as drawings and parts lists), replacement construction, design of ma-


chine parts suitable for production, design of machine parts suitable for 


function and stress. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 4 lecture hours per week, tu-


torial 2 lecture hours per week, self-study. 


Requirements for 


participation 


Knowledge of mathematics at A-level (basic course) is assumed. 


Usability 
9, 24, 42


 The module is a compulsory module in the Diploma degree programme 


in Mechanical Engineering, Process Engineering and Natural Materials 


Technology as well as Materials Science. The module is a compulsory 


module in the Bachelor’s degree programme in Mechanical Engineering, 


Process Engineering and Natural Materials Technology as well as materi-


als science. It creates the prerequisites in the Diploma degree pro-


gramme in Mechanical Engineering for the modules Analysis and Dimen-


sioning, Machine Design and Diagnostics, Industry-Specific Lightweight 


Structures and Technologies, Development of Lightweight Structures, 


Extended Fundamentals for Mechanical Engineering, Subject-Related 


Internship, Interdisciplinary Technical Qualification of Mechanical Engi-


neering, Fluid Power and Electrical Drive Systems, Research Internship, 


Design of Agricultural Systems Technology, Fundamentals of Power Ma-


chinery, Fundamentals of Construction and Dynamic Dimensioning of 


Machines, Fundamentals of Internal Combustion Engines and Drive Sys-


tems, Product Modelling and Design with CAD-Systems, Designing with 


Polymers, Construction Materials and Structural Durability, Fundamen-


tals of Lightweight Engineering, Machines and Technologies for Yarn 


Structures, especially Composites, Machine Dynamics and Constructive 


Development Process, Machine laboratory, Mechanical Drives, Mobile 


refrigeration and heat pump technology, Product Modelling, Refrigera-


tion and heat pump technology for mobile applications, Simulation 


methods in drive technology, Systems engineering, Turbo Pumps and 


Piston Working Machines, Turbocompressors, Advanced Course: Internal 


Combustion Engines, Materials and failure analysis as well as Methodical 


Product Development and Selected Tools. It creates the prerequisites in 


the Diploma degree programme in Process Engineering and Natural Ma-







 


terials Technology for the modules Plant Engineering and Safety Engi-


neering, Subject-Related Internship, Research Internship as well as De-


signing with Polymers. It creates the prerequisites in the Diploma degree 


programme in Materials Science for the modules Subject-Related Intern-


ship and Additional Technical Qualification in Materials Science. It creates 


the prerequisites in the Bachelor’s degree programme in Mechanical 


Engineering for the modules Machine Design and Diagnostics, Extended 


Fundamentals for Mechanical Engineering, Fluid Power and Electrical 


Drive Systems, Fundamentals of Construction and Dynamic Dimension-


ing of Machines, Fundamentals of Internal Combustion Engines and 


Drive Systems, Fundamentals of Lightweight Engineering, Machine Dy-


namics and Constructive Development Process, Mechanical Drives as 


well as Methodical Product Development and Selected Tools. It creates 


the prerequisites in the Bachelor’s degree programme in Process Engi-


neering and Natural Materials Technology for the module Plant Engineer-


ing and Safety Engineering. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 150 minutes 


duration. 


Credit points and 


grades 


8 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every academic year, starting in the winter semes-


ter. 


Workload The total workload is 240 hours. 


Duration of the 


module 


The module covers two semesters. 


 


  








 


Module number Module name Responsible lecturer 


MW-MB-LRT-19 Space Propulsion Prof. Tajmar 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students know current launcher systems, their subsystems, and as-


semblies. They understand the requirements and interrelationships in 


the development of launcher systems and classic rockets. They master 


the physical and technical fundamentals of electric propulsion, can calcu-


late the various propulsion concepts and derive challenges in the devel-


opment. The students know the challenges for future concepts and un-


derstand the physical issues to be investigated. 


Contents  Contents of the module are the basics, the theoretical description, and 


the detailed design of electric propulsion systems as well as the physical 


issues of future propulsion concepts ("Breakthrough Propulsion Physics", 


new physical theories and experiments) of interstellar space flight. as 


well as rockets and their technical systems (including current launchers, 


selection process, integration, stage technologies, tank systems, trajecto-


ries, future launchers). 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 1 lecture hour per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Diploma-postgraduate degree programme in Mechanical Engineering, 


the competences to be acquired in the module Fundamentals of Aero-


space Vehicles are required. 


Usability The module is one of 14 compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Aerospace Engineering, of which three must be chosen. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer  


Responsible lecturer 


MW-MB-VTMB-33 Control of Motion-Guided 


Machine Systems 


Prof. Ihlenfeldt 


(studiendokumente.mw@tu-dresden.de) 


Qualification goals The students have practical skills for designing, creating and testing con-


trol functionalities for manufacturing equipment using IEC 61131, in set-


ting and optimising the control loops on various feed axes, for motion 


generation and programming in the control system, for model-based 


correction of motion errors and for assessing the motion quality of pro-


duction machines. 


Contents  The contents of the module in the area of function control are the pro-


cessing principles, implementation variants, means of description as well 


as the structure and functionality of classic and modern control and 


fieldbus systems. Furthermore, in the area of motion control, the module 


covers the structure and components of control systems, control of feed 


axes, kinematic transformation, path interpolation, model-based ap-


proaches to improving motion accuracy as well as the structure and 


functionality of drive bus systems. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, exercise 3 lecture hours per week, self-


study. 


Requirements for 


participation 


None. 


Usability The module is one of 17 compulsory elective modules in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Processing Machines and Textile Machines Engineering, of which 


modules amounting to 60 credit points must be selected. 


Requirements for 


the award of credit 


points
 46


 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 150 minutes 


duration and a paper of 30 hours. The written examination is relevant for 


passing the module examination. 


Credit points and 


grades 


7 credit points can be acquired through the module. The module grade 


results from the weighted average of the grades of the individual exami-


nation performances. The written examination is weighted three times 


and the paper is weighted once. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 210 hours. 


Duration of the 


module 


The module covers one semester. 


  








 


Module number Module name Responsible lecturer 32 


MW-MB-05 


(MW-VNT-06) 


(MW-WW-11) 


Computer Science Prof. Paetzold-Byhain 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals Students are able to effectively use modern hardware and software sys-


tems for important problems typical of mechanical engineering. They 


have basic knowledge in dealing with selected engineering software sys-


tems, on the basic structure as well as the functionality of computing 


technology and the development of software. The students are able to 


analyse software-relevant areas of discourse, design solution models in 


an object-oriented manner and describe them in a modelling language. 


Furthermore, the students are able to implement the mapped models in 


an object-oriented programming language using ready-made software 


libraries, frameworks and user programming interfaces. 


Contents  The contents of the module are, in the focus on computer application in 


mechanical engineering, the necessary basic knowledge of computing 


technology, information representation and data modelling, the use of 


complex computer systems using a calculation and modelling system as 


well as a 3D CAD system. In the focus on software and programming 


technology, the module includes basics, methods and techniques for the 


development of a software product from analysis to design to imple-


mentation. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 3 lecture hours per week, 


practical course 1 lecture hour per week, self-study. 


Requirements for 


participation 


None. 


  







 


Usability 24 The module is a compulsory module in Diploma degree programme in 


Mechanical Engineering, Process Engineering and Natural Materials 


Technology as well as materials science. The module is a compulsory 


module in Bachelor’s degree programme in Mechanical Engineering, 


Process Engineering and Natural Materials Technology as well as Materi-


als Science. It creates the prerequisites in the Diploma degree pro-


gramme in Mechanical Engineering for the modules Calculation of 


Lightweight Structures, Extended Fundamentals for Mechanical Engi-


neering, Subject-Related Internship, Interdisciplinary Technical Qualifica-


tion of Mechanical Engineering, Research Internship, Design of Agricul-


tural Systems Technology, Fundamentals of Construction and Dynamic 


Dimensioning of Machines, Product Modelling and Design with CAD-


Systems, Machine Elements, Product Modelling, Simulation Technology 


in Fluid Mechanics, Systems Engineering, Virtual Methods and Tools as 


well as Methodical Product Development and Selected Tools. It creates 


the prerequisites in the Diploma degree programme in Process Engi-


neering and Natural Materials Technology for the Subject-Related In-


ternship and Research Internship modules. It creates the prerequisites 


in the Diploma degree programme in Materials Science for the module 


Additional Technical Qualification in Materials Science. It creates the 


prerequisites in the Bachelor’s degree programme in Mechanical Engi-


neering for the modules Calculation of Lightweight Structures, Extended 


Fundamentals for Mechanical Engineering, Fundamentals of Construc-


tion and Dynamic Dimensioning of Machines, Machine Elements as well 


as Methodical Product Development and Selected Tools. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination K1 of 150 


minutes duration, a written examination K2 of 90 minutes duration and 


a paper B with a processing time until the end of the lecture period. The 


paper B is relevant for passing the module examination. 


Credit points and 


grades 


8 credit points can be acquired through the module. The module grade 


results from the weighted average of the grades of the individual exami-


nation performances. The written examination K1 is weighted five times, 


the written examination K2 four times and the paper B once. 


Frequency of the  


module 


The module is offered every academic year, starting in the winter semes-


ter. 


Workload The total workload is 240 hours. 


Duration of the mo-


dule 


The module covers two semesters. 


  








 


Module number Module name Responsible lecturer 


MW-MB-LRT-20 Space Enviroment Dr. Schmiel 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals Students are able to consider the special conditions of the space envi-


ronment in the development of space missions, space vehicles, human 


systems and scientific experiments. They can evaluate and analyse the 


influences of the space environment depending on the mission, plan 


environmental tests and develop protective measures. 


Contents  The module content includes the physical processes and phenomena in 


near-Earth and interplanetary space (Space Environment, Thermal Envi-


ronment, Electromagnetic Radiation, Particle Radiation, Vacuum, Magnet-


ic Fields, Intergalactic Radiation, Thermosphere, Ionosphere, Interrelated 


Phenomena, etc.), the basics of scientific missions, the description of the 


environmental conditions for the individual mission phases and the spe-


cial features of manned space flight. 


Teaching and learn-


ing methods 


Lecture 5 lecture hours per week, self-study. 


Requirements for 


participation 


None. 


Usability The module is one of 14 compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Aerospace Engineering, of which three must be chosen. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-VTMB-34 Drive Systems for Pro-


cessing Machines and Tex-


tile Machines 


Prof. Majschak 


(studiendokumente.mw@tu-dresden.de) 


Qualification goals The students are able to realise the positionally precise movements fre-


quently required of working elements in processing and textile machines 


within specified limits with economically justifiable effort. They are famil-


iar with fast and cyclic plane movements, for the realisation of which the 


use of mechanisms is also necessary. The students have an overview of 


the state of the art in drive technology and can conceive, design, evaluate 


and optimise technical solutions for movement tasks in processing and 


textile machines. 


Contents  The module covers motion technology and its components (processing 


system, working element, motor, position controller, gearbox), the ad-


vantages and disadvantages of classic mechanical controls, unevenly 


translating gears (mechanisms) and cams as well as NC controls and mo-


tion control systems. Using special software for the design and optimisa-


tion of drive technology solutions, it includes the behaviour of these 


mostly non-linear systems, as well as initial approaches and methods for 


path planning and their practical implementation. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, exercise 3 lecture hours per week, self-


study. 


Requirements for 


participation 


None. 


Usability The module is one of 17 compulsory elective modules in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Processing Machines and Textile Machines Engineering, of which 


modules amounting to 60 credit points must be selected. 


Requirements for 


the award of credit 


points
 46


 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 120 minutes 


duration and a paper of 30 hours. The written examination is relevant for 


passing the module examination. 


Credit points and 


grades 


7 credit points can be acquired through the module. The module grade 


results from the weighted average of the grades of the individual exami-


nation performances. The written examination is weighted twice and the 


paper is weighted once. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 210 hours. 


Duration of the 


module 


The module covers one semester. 


 








 


Module number Module name Responsible lecturer 


MW-MB-07  


(MW-VNT-04)  


(MW-WW-03) 


Business Administration and 


Language Competence 


Prof. Schmauder 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students master basic knowledge of business administration includ-


ing the distinction from economics and the legal forms and structures of 


companies. They have a basic understanding of the ways of thinking and 


models of business administration. They have mastered cost accounting 


with the aim of setting prices as well as procedures to be able to assess 


the profitability of a company and investment decisions with the bound-


ary conditions to be taken into account. They have basic competences in 


management and leadership as well as in structural and procedural or-


ganisation in the company, know the interconnection of operational cost 


and performance accounting with logistics processes and procedural 


organisation. In addition, the students are able to develop further in a 


chosen foreign language on the basis of the general foreign language 


skills with individual engineering language skills and have competences 


for use on the international labour market. 


Contents  The contents are the basic features of cost accounting with cost types, 


cost centres and cost unit accounting, the structure of operational ac-


counting, cost accounting, contribution margin accounting and cost 


comparison accounting, operational calculations and balance sheets, 


procedures of investment accounting, methods of management and 


leadership as well as the basic features of operational structural organi-


sation and the connections with process organisation and the network-


ing of operational cost and performance accounting with logistics pro-


cesses and process organisation. Language training includes study and 


work-related, written and oral communication at the EBW 1- Introduction 


to Professional and Academic Language level in a language of the stu-


dent's choice, in particular English, French or Spanish. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, exercise 1 lecture hour per week, tuto-


rial 1 lecture hour per week, 2 lecture hours per week language course, 


self-study. 


The language course is to be chosen from the catalogue of language 


competence to the extent indicated; this is announced at the beginning 


of the semester, as is customary for the faculty, including the respective 


required examinations. 


Requirements for 


participation 


Knowledge of the chosen foreign language at A-level (basic course) is 


assumed. 


  







 


Usability The module is a compulsory module in the Diploma degree programme 


in Mechanical Engineering, Process Engineering and Natural Materials 


Technology as well as Materials Science. The module is a compulsory 


module in the Bachelor’s degree programme in Mechanical Engineering, 


Process Engineering and Natural Materials Technology as well as Materi-


als Science. It creates the prerequisites in the Diploma degree pro-


gramme in Mechanical Engineering for the modules Subject-Related In-


ternship, Interdisciplinary Technical Qualification of Mechanical Engineer-


ing and Research Internship. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 90 minutes 


duration and a language test according to the duration specified in the 


Language Competence catalogue. The written examination is relevant for 


passing the module examination. 


Credit points and 


grades 


5 credit points can be acquired through the module. The module grade 


results from the weighted average of the grades of the individual exami-


nation performances. The language test is weighted twice and the writ-


ten examination three times. 


Frequency of the  


module 


The module is offered every academic year, starting in the winter semes-


ter. 


Workload The total workload is 150 hours. 


Duration of the 


module 


The module covers two semesters. 


  












 


Module number Module name Responsible lecturer 


MW-MB-LRT-21 Technology of Flight Propulsion Prof. Mailach 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students understand the functioning of aero engines of different 


types and have in-depth knowledge of the operating behaviour and con-


trol of two-spool turbofan engines. 


Contents  The module covers the derivation of the fundamentals of power calcula-


tion, operating behaviour and control of turbojet and turbofan engines, 


the design structure and special features in the development of engine 


families, the fundamentals of turboprop engines and shaft power gas 


turbines, as well as current examples and development trends for air-


craft engines. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Flight Propul-


sion, Fundamentals of Fluid Mechanics, Fundamentals of Aerospace En-


gineering and Engineering Thermodynamics/Heat Transfer are required. 


In the Diploma-postgraduate degree programme in Mechanical Engineer-


ing, basic competences in fluid mechanics as well as in technical thermo-


dynamics and heat transfer at the engineering Bachelor’s level are re-


quired, as they can be acquired, for example, in the aforementioned 


modules. In the Diploma-postgraduate degree programme in Mechanical 


Engineering, the competences to be acquired in the modules Fundamen-


tals of Flight Propulsion and Fundamentals of Aerospace Engineering are 


required  


Usability The module is one of 14 compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Aerospace Engineering, of which three must be chosen. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 90 minutes 


duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 












 


Module number Module name Responsible lecturer
 47


 


MW-MB-06 Production Engineering Prof. Schmale 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have essential basic knowledge related to the manufactur-


ing of products of mechanical engineering, vehicle construction and 


plant engineering and understand the fundamental engineering ap-


proach as the basis for a later independent working method for deriving 


organisational and technological decisions in correlation to the product 


design, the material properties, the equipment functionality and the 


operational process. The students are able to select suitable processes, 


determine their most important process parameters and determine the 


requirements for the machine tools required for this or select these. 


Contents  The module covers the manufacturing and production fundamentals for 


the manufacture of products and the process chains that can be de-


signed for this. The focus is on the most important manufacturing pro-


cesses of primary forming, forming, machining, ablation, joining and 


surface technology, their operating principles and process parameters 


as well as the machine tools required for this and their characteristics. 


Teaching and learn-


ing methods 


The module comprises lecture 5 lecture hours per week, exercise 1 lec-


ture hour per week, tutorial 2 lecture hours per week and, at the stu-


dent's choice, practical course 2 lecture hours per week or 1 week of 


professional internship (in block) as well as self-study. 


Requirements for 


participation 


Knowledge of mathematics at A-level (basic course), physics at A-level 


(basic course) and chemistry at A-level (basic course) is assumed. 


Usability The module is a compulsory module in the Diploma degree programme 


in Mechanical Engineering and in the Bachelor’s degree programme in 


Mechanical Engineering. It creates the prerequisites in the Diploma de-


gree programme in Mechanical Engineering for the modules Industry-


Specific Lightweight Structures and Technologies, Extended Fundamen-


tals for Mechanical Engineering, Subject-Related Internship, Interdiscipli-


nary Technical Qualification of Mechanical Engineering, Fiber Compo-


sites Technology, Fiber-Reinforced Materials, Fluid Power and Electrical 


Drive Systems, Research Internship, Fundamentals of Internal Combus-


tion Engines and Drive Systems, Construction Materials and Surface En-


gineering, Fundamentals of Lightweight Engineering, Lightweight Materi-


als, Aircraft Manufacturing, Mechanical Drives, Production Engineering - 


Manufacturing Processes, Simulation Methods in Drive Technology as 


well as Advanced Course: Internal Combustion Engines. It creates the 


prerequisites in the Bachelor’s degree programme in Mechanical Engi-


neering for the modules Extended Fundamentals for Mechanical Engi-


neering, Fiber-Reinforced Materials, Fluid Power and Electrical Drive Sys-


tems, Fundamentals of Internal Combustion Engines and Drive Systems, 


Fundamentals of Lightweight Engineering, Lightweight Materials, Me-


chanical Drives as well as Production Engineering - Manufacturing Pro-


cesses. 


Requirements for The credit points are acquired if the module examination is passed. The 







 


the award of credit 


points 


module examination consists of a written examination of 180 minutes 


duration and a paper with a processing time until the end of the lecture 


period. Both examinations are relevant for passing the module examina-


tion. 


Credit points and 


grades 


9 credit points can be acquired through the module. The module grade 


results from the weighted average of the grades of the individual exami-


nation performances. The written examination is weighted three times 


and the paper twice. 


Frequency of the  


module 


The module is offered every academic year, starting in the winter semes-


ter. 


Workload The total workload is 270 hours. 


Duration of the mo-


dule 


The module covers two semesters. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-08 


(MW-VNT-09) 


(MW-WW-06) 


Engineering Mathematics Prof. Matthies 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals Students are able to work appropriately and critically with engineering 


mathematical terms and apply complex mathematical methods. They 


have the skills to recognise mathematical correlations and to present 


them in mathematical terminology. 


Contents  Contents of the module are supplementary chapters of linear algebra 


(quadrics, principal axis transformation), differential calculus for func-


tions of several variables (partial derivatives, gradient, Hessian matrix, 


chain rule, Taylor formula, theorem on implicit functions, extreme value 


problems without and with constraints, non-linear equations), ordinary 


differential equations (modelling examples, selected solution techniques, 


linear systems of ordinary differential equations, initial value, boundary 


value and eigenvalue problems, elementary numerical solution methods) 


and differential geometry (curves, arc length, moving frame). 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 2 lecture hours per week, tu-


torial 1 lecture hour per week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, Process 


Engineering and Natural Materials Technology as well as Materials Sci-


ence and in the Bachelor’s degree programme in Mechanical Engineer-


ing, Process Engineering and Natural Materials Technology as well as 


Materials Science, the competences to be acquired in the module Fun-


damentals of Mathematics are required. 


Usability 
4, 5, 7, 9, 36, 42


 The module is a compulsory module in the Diploma degree programme 


in Mechanical Engineering, Process Engineering and Natural Materials 


Technology as well as Materials Science. The module is a compulsory 


module in the Bachelor’s degree programme in Mechanical Engineering, 


Process Engineering and Natural Materials Technology as well as Materi-


als Science. It creates the prerequisites in the Diploma degree pro-


gramme in Mechanical Engineering for the modules Aeroelastics, Analy-


sis and Dimensioning, Analytical Methods of Solid Mechanics, Applied 


Molecular Thermodynamics, Design of Innovative Aerospace Structures, 


Fracture Criteria and Fracture Mechanics, Diagnostics and Acoustics, Dy-


namics of Vehicle Drives, Elastic Structures and Technical Fluid Mechan-


ics, Electric Railway Systems, Energy and Load Management, Extended 


Fundamentals for Mechanical Engineering, Experimental Fluid and Solid 


Mechanics, Subject-Related Internship, Interdisciplinary Technical Quali-


fication of Mechanical Engineering, Flight Dynamics and Control, Fluid 


Power and Electrical Drive Systems, Research Internship, Gasdynamics, 


Gas Dynamics and Numerical Fluid Mechanics, Coupled Multifield Prob-


lems, Fundamentals of Aerodynamics and Flight Mechanics, Fundamen-


tals of Electrical Engineering, Fundamentals of Flight Propulsion, Funda-


mentals of Construction and Dynamic Dimensioning of Machines, Fun-


damentals of fluid mechanics, Fundamentals of Systematic Product De-


velopment for Processing and Textile Machinery, Fundamentals of Inter-


nal Combustion Engines and Drive Systems, Fundamentals of Aerospace 







 


Engineering, Fundamentals of Aerospace Vehicles, Nuclear Reactor Engi-


neering, Continuum Mechanics and Multifunctional Structures, Continu-


um Mechanics and Structural Analysis, Design of Traction Units, Aircraft 


Design, Aircraft Structures, Aircraft Systems, Machine Dynamics and 


Constructive Development Process, Machine Laboratory, Theory of Mate-


rials, Mechanical Drives, Dynamics of Mechanisms and Elastic Multi-Body 


Systems, Mechanism Synthesis and Multibody Systems, Multi-Body Dy-


namics and Computational Fluid Dynamics, Multiscale Material Modeling, 


Measurement and Automation Engineering, Data Processing and Exper-


imental Model Analysis, Multifunctional Structures and Function-


Integrated Components, Numerical Methods of Fluid Mechanics and 


Structural Mechanics, Numerical Methods and Structural Durability, Nu-


merical Modelling of Multiphase Flows, Optimal and Robust Flight Con-


trol, Probabilistics and Robust Design, Production Engineering - Manufac-


turing Processes, Process Measurement Technology and Mathematical 


Methods of Measurement Data Processing, Process Simulation and Vali-


dation in Power Engineering, Process Thermodynamics, Reactor Physics, 


Rheological Principles and Applications, Rail Vehicle Design, Vibration 


Technology and Structural Durability, Simulation and Experimental Stud-


ies on Internal Combustion Engines, Simulation Methods in Vehicle De-


velopment, simulation technology in fluid mechanics, Simulation Meth-


ods in Drive Technology, Special Topics of Mathematics, Beam and Shell 


Structures, Properties and Thermodynamic Simulation, Fluid Mechanics 


and Simulation Methods, System Dynamics and Structural Vibrations, 


Systems Engineering, Engineering Thermodynamics/Heat Transfer, 


Thermofluiddynamics, Thermo Hydraulics and Safety of Nuclear Facili-


ties, Turbulent Flows and their Modelling, Advanced Course: Rail Vehicles 


and Advanced Course: Internal Combustion Engines. It creates the pre-


requisites in the Diploma degree programme in Process Engineering and 


Natural Materials Technology for the modules Chemical Thermodynam-


ics and Multiphase Thermodynamics, Subject-Related Internship, Re-


search Internship, Interfacial Technology, Fundamentals of Bioprocess 


Engineering, Fundamentals of Chemical Process Engineering, Fundamen-


tals of Electrical Engineering, Fundamentals of Fluid Mechanics, Machine 


Learning in Chemical Engineering, Multiphase Reactions, Measurement 


and Automation Engineering, Particle Technology, Physical Chemistry 


and Biochemistry, Process Analysis, Special Topics of Mathematics, Sys-


tem Process Engineering, Industrial Chemistry and Engineering Thermo-


dynamics/Heat Transfer. It creates the prerequisites in the Diploma de-


gree programme in Materials Science for the modules Computational 


Methods, Computer Simulation in Materials Science, Subject-Related 


Internship, Fundamentals of Electrical Engineering, Simulation of Li-Ion 


Batteries, Special Topics of Mathematics, Additional Technical Qualifica-


tion in Materials Science as well as Corrosion of Materials and Material 


Selection in Mechanical Design. It creates the prerequisites in the Bache-


lor’s degree programme in Mechanical Engineering for the modules Elas-


tic Structures and Technical Fluid Mechanics, Extended Fundamentals for 


Mechanical Engineering, Fluid Power and Electrical Drive Systems, Fun-


damentals of Aerodynamics and Flight Mechanics, Fundamentals of Elec-


trical Engineering, Fundamentals of Flight Propulsion, Fundamentals of 


Construction and Dynamic Dimensioning of Machines, Fundamentals of 


Fluid Mechanics, Fundamentals of Systematic Product Development for 


Processing and Textile Machinery, Fundamentals of Internal Combustion 


Engines and Drive Systems, Fundamentals of Aerospace Engineering, 







 


Fundamentals of Aerospace Vehicles, Continuum Mechanics and Multi-


functional Structures, Machine Dynamics and Constructive Development 


Process, Mechanical Drives, Multi-Body Dynamics and Computational 


Fluid Dynamics, Measurement and Automation Engineering, Numerical 


Methods of Fluid Mechanics and Structural Mechanics, Numerical Meth-


ods and Structural Durability, Production Engineering - Manufacturing 


Processes, Process Thermodynamics, Special Topics of Mathematics, 


Fluid Mechanics and Simulation Methods and Engineering Thermody-


namics/Heat Transfer. It creates the prerequisites in the Bachelor’s de-


gree programme in Process and Natural Products Engineering for the 


modules Fundamentals of Bioprocess Engineering, Fundamentals of 


Chemical Process Engineering, Fundamentals of Electrical Engineering, 


Fundamentals of Fluid Mechanics, Multiphase Reactions, Measurement 


and Automation Engineering, Physical Chemistry and Biochemistry, Spe-


cial Topics of Mathematics, Industrial Chemistry and Engineering Ther-


modynamics/Heat Transfer. It creates the prerequisites in the Bachelor’s 


degree programme in Materials Science for the modules Computer 


Simulation in Materials Science, Fundamentals of Electrical Engineering, 


Corrosion and Corrosion Protection as well as Special Topics of Mathe-


matics. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 120 minutes 


duration. Bonus performance for the written examination is a perfor-


mance status check of 10 hours. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 
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MW-MB-PT-04 Manufacturing Processes - 


Advanced Course 


Prof. Schmale 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have in-depth knowledge in the application of manufactur-


ing processes of forming technology for the production of products in 


mechanical engineering, vehicle construction and plant engineering. 


They are able to select suitable processes for the forming-technical reali-


sation of components, know the relevant influencing variables and can 


evaluate these with regard to the influence on the process and the quali-


ty. They also know the scientific and technological principles and are able 


to select and implement the suitable technology according to a set re-


quirement profile. The students know the essential welding and brazing 


processes as well as the typical combined joining processes. They are 


able to select suitable processes for the realisation of joined parts, know 


the influencing variables that affect the joint quality and can define these 


in terms of the desired manufacturing quality. 


Contents  The module includes the advanced methods for the calculation and de-


sign of selected manufacturing processes of sheet metal and solid form-


ing processes, the operating principles of drop forging, impact extrusion, 


cutting, bending and deep drawing as well as the fundamentals of form-


ing and process technology. Furthermore, the module includes the basics 


for the derived calculation approaches for the design of the processes as 


well as the essential welding and brazing processes with the areas of 


application, the process modifications and influencing variables for the 


connection quality. 


Teaching and learn-


ing methods 


Lecture 3 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, in the 


Bachelor’s degree programme in Mechanical Engineering and in the Di-


ploma-postgraduate degree programme in Mechanical Engineering, the 


competences to be acquired in the module Production Engineering - 


Manufacturing Processes are required. 


  







 


Usability The module is one of four compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Pro-


duction Engineering, two of which must be chosen, and in the Bachelor’s 


degree programme in Mechanical Engineering in the profile recommen-


dation Production Engineering one of four compulsory elective modules, 


two of which must be chosen. The module is one of 27 compulsory elec-


tive modules in the Diploma-postgraduate programme in Mechanical 


Engineering in the field of study General and Structural Mechanical Engi-


neering, one of 24 compulsory elective modules in the field of study 


Power Engineering and one of 30 compulsory elective modules in the 


field of study Production Engineering, of which modules amounting to 60 


credit points must be selected in each case. The module cannot be se-


lected in the Diploma-postgraduate degree programme in Mechanical 


Engineering if it has already been completed in the Bachelor’s degree 


programme in Mechanical Engineering. It creates the prerequisites in the 


Diploma degree programme in Mechanical Engineering for the modules 


Weldability, Methods to Simulate and Design Part Made by Prototyping, 


Blanking, and Forming Technology as well as Tools of Forming and Cut-


ting/Splitting Technology. It creates the prerequisites in the Diploma-


postgraduate degree programme in Mechanical Engineering for the 


modules Weldability as well as Tools of Forming and Cutting/Splitting 


Technology. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration. 


Credit points and 


grades 


7 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 210 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-LRT-22 Thermofluiddynamics Dr. Hildebrand 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students know the theoretical basics of heat and mass transfer, they 


understand the influence of gradients of physical quantities on exchange 


processes in boundary layer flows and can put the knowledge gained 


into practice. 


Contents  The module covers the fundamentals of heat and mass transfer, in par-


ticular the different types of convection of single-phase fluids and the 


phase transition phenomenon. It also applies the fundamentals to prac-


tical topics, including the design and construction of systems for different 


areas of application, including turbomachinery. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Fluid Mechan-


ics, Engineering Mathematics and Engineering Thermodynamics/Heat 


Transfer are required. In the Diploma-postgraduate degree programme 


in Mechanical Engineering, basic competences of fluid mechanics, tech-


nical thermodynamics and heat transfer as well as extended competenc-


es of mathematics on an engineering Bachelor’s level are required, as 


they can be acquired, for example, in the aforementioned modules. 


Usability The module is one of 14 compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Aerospace Engineering, of which three must be chosen. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 120 minutes 


duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


  












 


Module number Module name Responsible lecturer 


MW-MB-11 Fundamentals of Electrical 


Engineering 


Prof. Marschner 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have knowledge of the technological and methodological 


fundamentals of electrical engineering and of the means of description 


available to the electrical engineer. They master the basic quantities of 


electrical engineering and their interrelationships. They can graphically 


represent direct current, alternating current and three-phase current 


circuits with passive components, know the methods of network calcula-


tion, the structure of the electrical power supply networks as well as 


basic rules and measures for personal protection. Idealised case studies 


can be described analytically and quantitatively and interpreted clearly. 


Contents  The module thematically comprises the following sub-areas: Relation-


ships between charge, electric current, electric voltage, power and ener-


gy, calculation of electric resistance, capacitance and inductance of vari-


ous arrangements, calculation methods of electric direct, alternating and 


three-phase circuits with passive components as well as magnetic net-


works, construction of electric power supply networks and personal pro-


tection. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, exercise 2 lecture hours per week, 


practical course 2 lecture hours per week, tutorial 1 lecture hour per 


week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Bachelor’s degree programme in Mechanical Engineering, the compe-


tences to be acquired in the modules Fundamentals of Mathematics, 


Engineering Mathematics and Fundamentals of Natural Sciences are 


required. 


  







 


Usability 9, 36 The module is a compulsory module in the Diploma degree programme 


in Mechanical Engineering and in the Bachelor’s degree programme in 


Mechanical Engineering. It creates the prerequisites in the Diploma de-


gree programme in Mechanical Engineering for the modules Electrical 


Drive and Control Systems, Electric Railway Systems, Energy Storage and 


Energy Systems, Design and Optimization of Vehicle Systems, Extended 


Fundamentals for Mechanical Engineering, Experimental Fluid and Solid 


Mechanics, Subject-Related Internship, Interdisciplinary Technical Quali-


fication of Mechanical Engineering, Research Internship, Fundamentals 


of Agricultural Systems Technology, Conceptual Design of Traction Units, 


Machines and Technologies for Textile Constructions, Measurement and 


Automation Engineering, Methods and System Concepts for Innovative 


Energy Storage Applications, Multifunctional Structures and Function-


Integrated Components, Simulation and Experimental Studies on Inter-


nal Combustion Engines, Connected Mechatronic Systems, Advanced 


Course: Rail Vehicles and Advanced Course: Internal Combustion En-


gines. It creates the prerequisites in the Bachelor’s degree programme in 


Mechanical Engineering for the modules Extended Fundamentals for 


Mechanical Engineering, Fundamentals of Agricultural Systems Technol-


ogy, Measurement and Automation Engineering and Connected Mecha-


tronic Systems. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 120 minutes 


duration and a collection of protocols. Bonus performance for the writ-


ten examination is a performance status check of 15 hours. 


Credit points and 


grades 


7 credit points can be acquired through the module. The module grade 


results from the weighted average of the grades of the individual exami-


nation performances. The written examination is weighted three times 


and the collection of protocols is weighted once. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 210 hours. 


Duration of the mo-


dule 


The module covers one semester. 
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MW-MB-PT-14 Joinability Prof. Schmale 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students possess the essential knowledge related to the joinability of 


products in mechanical engineering, vehicle construction and plant con-


struction, using the processes of soldering, adhesive bonding and me-


chanical joining. The students know the three processes mentioned and 


can assess the influences of the material, the process and the construc-


tive design in terms of the process application. 


Contents  The module includes the valid standards and definitions of soldering, the 


special features of soldering different materials under different tempera-


tures as well as the testing methods for soldered joints, the possibilities 


of constructive bonding and the application of hybrid joining methods, 


the properties of adhesives and their processing, the dimensioning of 


bonded joints as well as the determination of the strength values, the 


mechanical and wet chemical methods for surface pre-treatment as well 


as the behaviour of adhesives, related to corrosion and wear. With re-


gard to mechanical joining, the module covers the forming and mechani-


cally acting joining processes as well as the areas of application of the 


individual joining processes, the tool-technical implementation variants 


and the design of joining tools. 


Teaching and learn-


ing methods 


Lecture 3 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Diploma-postgraduate degree programme in Mechanical Engineering, 


the competences to be acquired in the module Production Engineering - 


Manufacturing Processes are required. 


Usability The module is one of ten compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Production Engineering, of which three must be selected. The 


module is one of 30 compulsory elective modules in the Diploma post-


graduate course in mechanical engineering in the field of study Produc-


tion Engineering, of which modules amounting to 60 credit points must 


be selected. The module can only be selected once in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Production Engineering. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 







 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-LRT-23 


MW-MB-SIM-14 


Turbulent Flows and their 


Modelling 


Prof. Fröhlich 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students can describe turbulent flows qualitatively and quantitatively 


with adequate mathematical tools. They are proficient in current simula-


tion methods with varying degrees of modelling and can apply them. 


Contents  The module covers mathematical and physical methods for the descrip-


tion of turbulent flows as well as their application to elementary flows, 


scenarios of the onset of turbulence through transition, simulation ap-


proaches with different degrees of modelling and the evaluation in terms 


of validity limits and possible applications in practice, in particular for 


different statistical turbulence models and scale-resolving models.  


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, exercise 2 lecture hours per week, 


practical course 1 lecture hour per week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Fluid Mechan-


ics and Engineering Mathematics are required. In the Diploma-


postgraduate degree programme in Mechanical Engineering, basic com-


petences in fluid mechanics as well as extended competences in mathe-


matics at the Bachelor’s level in engineering science are required, as they 


can be acquired in the aforementioned modules, for example. 


Usability The module is one of 14 compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Aerospace Engineering, of which three must be chosen, and in 


the field of study Simulation Methods in Mechanical Engineering one of 


ten compulsory elective modules, of which three must be chosen. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 90 minutes 


duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-13 


(MW-VNT-13) 


(MW-WW-09) 


Special Topics of Mathematics Prof. Matthies 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals Students are able to work appropriately and critically with advanced 


mathematical concepts and methods. They have the skills to apply these 


to engineering problems and are confident in the use of mathematical 


terminology. 


Contents  Contents of the module are Fourier series, vector analysis, integral calcu-


lus for functions of several variables (double and triple integrals, line and 


surface integrals, integral theorems), partial differential equations (classi-


fication, boundary value and initial boundary value problems, character-


istics method, Fourier method, d'Alembert method, basic concepts for 


numerical solution), probability theory (combinatorics, probability, ran-


dom variables, distribution functions) and mathematical statistics (de-


scriptive statistics, point estimators, confidence intervals). 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 4 lecture hours per week, tu-


torial 2 lecture hours per week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, Process 


Engineering and Natural Materials Technology as well as Materials Sci-


ence and in the Bachelor’s degree programme in Mechanical Engineer-


ing, Process Engineering and Natural Materials Technology as well as 


Materials Science, the competences to be acquired in the modules Fun-


damentals of Mathematics and Engineering Mathematics are required. 


Usability 4, 5 The module is a compulsory module in the Diploma degree programme 


in Mechanical Engineering, Process Engineering and Natural Materials 


Technology as well as Materials Science. The module is a compulsory 


module in the Bachelor’s degree programme in Mechanical Engineering, 


Process Engineering and Natural Materials Technology as well as Materi-


als Science. It creates the prerequisites in the Diploma degree pro-


gramme in Mechanical Engineering for the modules Applied Molecular 


Thermodynamics, Diagnostics and Acoustics, Dynamics of Vehicle Drives, 


Energy and Load Management, Extended Fundamentals for Mechanical 


Engineering, Subject-Related Internship, Interdisciplinary Technical Quali-


fication of Mechanical Engineering, Research Internship, Gas Dynamics 


and Numerical Fluid Mechanics, Fundamentals of Systematic Product 


Development for Processing and Textile Machinery, Nuclear Reactor En-


gineering, Design of Traction Units, Machine Laboratory, Mechanism 


Synthesis and Multi-Body Systems, Process Measurement Technology 


and Mathematical Methods of Measurement Data Processing, Process 


Simulation and Validation in Power Engineering, Process Thermodynam-


ics, Reactor Physics, Simulation Methods in Vehicle Development, Proper-


ties and Thermodynamic Simulation, Fluid Mechanics and Simulation 


Methods as well as Thermo Hydraulics and Safety of Nuclear Facilities. It 


creates the prerequisites in the Diploma degree programme in Process 


Engineering and Natural Materials Technology for the modules Subject-


Related Internship, Research Internship, High-performance Materials, 


Food Engineering for Bioprocess Engineers, Machine Learning in Chemi-







 


cal Engineering, Process Analysis, Process Automatization as well as In-


dustrial Chemistry. It creates the prerequisites in the Diploma degree 


programme in Materials Science for the modules Computational Materi-


als Science: Continuum Methods, Computational Materials Science: Mo-


lecular Dynamics, Subject-Related Internship, Nanostructured Materials 


as well as Polymers and Biomaterials. It creates the prerequisites in the 


Bachelor’s degree programme in Mechanical Engineering for the mod-


ules Extended Fundamentals for Mechanical Engineering, Fundamentals 


of Systematic Product Development for Processing and Textile Machin-


ery, Process Thermodynamics as well as Fluid Mechanics and Simulation 


Methods. It creates the prerequisites in the Bachelor’s degree pro-


gramme in Process Engineering and Natural Materials Technology for the 


module Industrial Chemistry. It creates the prerequisites in the Bache-


lor’s degree programme in Materials Science for the module Polymers 


and Biomaterials. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 150 minutes 


duration. 


Credit points and 


grades 


9 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every academic year, starting in the winter semes-


ter. 


Workload The total workload is 270 hours. 


Duration of the 


module 


The module covers two semesters. 
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MW-MB-PT-24 Weldability Prof. Schmale 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students possess essential knowledge related to the weldability of 


products of mechanical engineering, vehicle construction and plant engi-


neering when using the various welding processes. They know the three 


areas of weldability, the metallurgical weldability, the operative weldabil-


ity and the constructive weldability and can assess and design welding 


applications accordingly. 


Contents  The contents of the module are weld calculation and design, the design 


and drawing representation of welds related to the different joint types 


and joint shapes and the calculation of welded joints. This includes the 


design suitable for welding, the dimensioning for different load cases 


and the determination of the fatigue strength as well as the typical fail-


ure cases and their causes. With regard to welding production, the mod-


ule includes the operational conditions and processes of a welding pro-


duction. This includes the different forms of organisation and character-


istics of a welding production, the technological documents welding plan 


and welding sequence plan, the testing methods and quality assurance 


measures as well as the necessary qualifications and occupational health 


and safety specifications. The module also includes the influences of the 


chemical, metallurgical and physical properties of materials on the suita-


bility for welding. 


Teaching and learn-


ing methods 


Lecture 3 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Diploma-postgraduate degree programme in Mechanical Engineering, 


the competences to be acquired in the modules Manufacturing Process-


es - Advanced Course and Production Engineering - Manufacturing Pro-


cesses are required. 


Usability The module is one of nine compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Production Engineering, three of which must be chosen. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every winter semester. 


  







 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


  












 


Module number Module name Responsible lecturer 


MW-MB-14 Machine Elements Prof. Schlecht 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students know the mechanical engineering basics for the activities of 


the mechanical engineer in development, design, research, production, 


quality assurance, testing and planning. They master the basics of calcu-


lating the load-bearing capacity of simple components such as axles and 


shafts, elementary form-fitting (pins, fitting screws, rivets), force-fitting 


(screws) and material-fitting (welding, soldering, gluing) connections, 


shaft-hub connections (force-fitting and form-fitting connections), 


springs, bearings (roller and friction bearings), seals, pipelines, gears 


(gear, friction wheel, belt and chain gears) and couplings (tasks, types 


and areas of application). Typical Machine Elements can be assessed in 


terms of their suitability for application in all specialist areas, selected, 


designed in the assembly and calculated using modern aids. 


Contents  The contents of this module are the function and structure of individual 


Machine Elements as well as generally applicable basic knowledge for 


their calculation and design, in particular the basics of the corresponding 


methods for dimensioning or recalculation of components or assemblies, 


for example shafts and axles, screws, springs, couplings, roller bearings, 


plain bearings, seals and gear drives, taking into account the modern 


state of the art. 


Teaching and learn-


ing methods 


Lecture 6 lecture hours per week, exercise 4 lecture hours per week, tu-


torial 2 lecture hours per week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Bachelor’s degree programme in Mechanical Engineering, the compe-


tences to be acquired in the modules Engineering Mechanics - Statics 


and Computer Science are required. 


  







 


Usability The module is a compulsory module in the Diploma degree programme 


in Mechanical Engineering and in the Bachelor’s degree programme in 


Mechanical Engineering. It creates the prerequisites in the Diploma de-


gree programme in Mechanical Engineering for the modules Analysis and 


Dimensioning, Extended Fundamentals for Mechanical Engineering, Sub-


ject-Related Internship, Interdisciplinary Technical Qualification of Me-


chanical Engineering, Fluid Power and Electrical Drive Systems, Research 


Internship, Design of Agricultural Systems Technology, Fundamentals of 


Agricultural Systems Technology, Fundamentals of Internal Combustion 


Engines and Drive Systems, Designing with Polymers, Construction Mate-


rials and Structural Durability, Machines and Technologies for Textile 


Constructions, Mechanical Drives, Rail Vehicle Design, Simulation and 


Experimental Studies on Internal Combustion Engines, Simulation Meth-


ods in Drive Technology, Advanced Course: Internal Combustion Engines, 


and Materials and Failure Analysis. It creates the prerequisites in the 


Bachelor’s degree programme in Mechanical Engineering for the mod-


ules Extended Fundamentals for Mechanical Engineering, Fluid Power 


and Electrical Drive Systems, Fundamentals of Agricultural Systems 


Technology, Fundamentals of Internal Combustion Engines and Drive 


Systems and Mechanical Drives. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 240 minutes 


duration, a paper with a processing time until the end of the lecture pe-


riod and a written test of 60 minutes duration. The written examination 


and the paper are relevant for passing the module examination. 


Credit points and 


grades 


12 credit points can be acquired through the module. The module grade 


results from the weighted average of the grades of the individual exami-


nation performances. The written examination is weighted six times, the 


paper twice and the written test is weighted once. 


Frequency of the  


module 


The module is offered every academic year, starting in the winter semes-


ter. 


Workload The total workload is 360 hours. 


Duration of the 


module 


The module covers two semesters. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-LRT-25 Communication Navigation 


Surveillance (CNS) 


Prof. Fricke 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students master the procedures of radio, inertial and satellite navi-


gation and understand technical navigation systems with their tasks, 


structure and mode of operation. They are familiar with geodetic and 


cartographic basics. 


Contents  The module includes the physical-technical basics and mechanisms of 


voice and data communication in aviation, technical basics of surveillance 


as well as operational aspects of ATC support systems geodetic and car-


tographic basics, radio navigation and positioning system technology as 


well as inertial and satellite navigation. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, tutorial 1 lecture hour per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Diploma-postgraduate degree programme in Mechanical Engineering, 


the competences to be acquired in the module Fundamentals of Aero-


space Vehicles are required.  


Usability 
9
 The module is one of twelve compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Aerospace Engineering, of which three must be chosen. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-15 General and Engineering-


Specific Qualifications in Me-


chanical Engineering 


Dean of Studies Mechanical Engineer-


ing 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have general and interdisciplinary knowledge and key qual-


ifications that strengthen their competences for working in the field of 


mechanical engineering and deepen interdisciplinary knowledge. De-


pending on their choice, they will acquire knowledge in the fields of so-


cial science, environmental protection, work science and organisation as 


well as business and patent law or foreign language skills. In addition, 


students will acquire knowledge from all central subject areas of me-


chanical engineering. 


Contents  The contents are, according to the students' choice, social science, envi-


ronmental protection, work science and organisation, business and pa-


tent law as well as fascination with the technology of mechanical engi-


neering in the general and constructive mechanical engineering of ener-


gy technology, automotive and railway vehicle engineering, lightweight 


construction, aerospace technology, production technology, simulation 


methods of mechanical engineering as well as processing machines and 


textile machines engineering. 


Teaching and learn-


ing methods 


The module comprises, at the student's choice, a lecture, exercise, semi-


nar and practical course of 4 lecture hours per week and self-study. The 


courses are to be selected from the catalogue of General and Engineer-


ing-Specific Qualifications in Mechanical Engineering to the extent indi-


cated; this catalogue, including the respective required examination re-


sults and their weighting, is announced at the beginning of the semester 


as is customary in the faculty. Courses on social science, environmental 


protection, work science and organisation, business and patent law are 


to be selected in an amount of 2 lecture hours per week each and on the 


fascination of technology in mechanical engineering in an amount of 2 


lecture hours per week. 


Requirements for 


participation 


None. 


Usability The module is a compulsory module in the Diploma degree programme 


in Mechanical Engineering and in the Bachelor’s degree programme in 


Mechanical Engineering. It creates the prerequisites in the Diploma de-


gree programme in Mechanical Engineering for the modules Interdisci-


plinary Technical Qualification of Mechanical Engineering and Research 


Internship. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written test of 60 minutes duration 


and an examination performance specified according to the catalogue 


General and Engineering-Specific Qualifications in Mechanical Engineer-


ing. 


  







 


Credit points and 


grades 


5 credit points can be acquired through the module. The module grade 


results from the weighted average of the grades of the individual exami-


nation performances. The examination performance of the catalogue 


General and Engineering-Specific Qualifications in Mechanical Engineer-


ing is weighted twice and the written test is weighted once. 


Frequency of the  


module 


The module is offered every academic year, starting in the winter semes-


ter. 


Workload The total workload is 150 hours. 


Duration of the 


module 


The module covers two semesters. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-LRT-26 Probabilistics and Robust De-


sign 


Prof. Mailach 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students master the methodological basics of probabilistics and 


probabilistic optimisation. Furthermore, they are familiar with typical 


applications of probabilistics for turbomachinery and aircraft engines. 


Contents  The module covers the statistical fundamentals and methods for proba-


bilistic simulation of complex systems, the applications for robust design 


as well as for probabilistic optimisation, probabilistic investigations and 


optimisation of the aviation industry, in particular for turbomachinery, 


and their integration into engineering practice and technology manage-


ment in the aircraft engine industry. 


Teaching and learn-


ing methods 


Lecture 3 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering. The com-


petences to be acquired in the modules Engineering Mathematics, Engi-


neering Mechanics - Strength of Materials, Engineering Mechanics - Kin-


ematics and Kinetics as well as Engineering Mechanics - Statics are re-


quired. In the Diploma-postgraduate degree programme in Mechanical 


Engineering, basic competences in strength of materials theory, kinemat-


ics and kinetics, statics as well as extended competences in mathematics 


at Bachelor’s level in engineering science are required, such as can be 


acquired in the above-mentioned modules. 


Usability 
9
 The module is one of twelve compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Aerospace Engineering, of which three must be chosen. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 90 minutes 


duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-16 Engineering Mechanics - Kine-


matics and Kinetics 


Prof. Beitelschmidt 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students master elementary kinematics as well as the basic laws of 


kinetics, they are familiar with problem-solving thinking and can apply 


the knowledge they have acquired to calculate the relationships between 


body movements and the associated loads. They are able to analyse and 


solve simple kinematic and kinetic problems for components and con-


structions. 


Contents  Contents of the module are the kinematics of the point, rigid bodies and 


systems of rigid bodies as a prerequisite for kinetic analyses. For the ki-


netic calculation of translational movements of rigid bodies, the basic 


laws of statics are extended by taking into account body mass and trans-


lational acceleration while observing the principle of intersection. The 


investigation of arbitrary rigid body movements is based on the postu-


lates of momentum and angular momentum balance as independent 


basic laws of kinetics. The evaluation of these laws concerns plane mo-


tions, kinetic sectional reactions, oscillations with different degrees of 


freedom, impact processes, the derivation of the Lagrange equations of 


the second kind and spatial rotor motions as well as the formulation of 


the elastokinetic initial boundary value problem as the basis of modern 


computer programs. 


Teaching and learn-


ing methods 


Lecture 3 lecture hours per week, exercise 2 lecture hours per week, tu-


torial 1 lecture hour per week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and the 


Bachelor’s degree programme in Mechanical Engineering, the compe-


tences to be acquired in the modules Fundamentals of Mathematics, 


Fundamentals of Natural Sciences, Engineering Mechanics - Strength of 


Materials and Engineering Mechanics - Statics are required. 


Usability 24, 36 The module is a compulsory module in the Diploma degree programme 


in Mechanical Engineering and in the Bachelor’s degree programme in 


Mechanical Engineering. It creates the prerequisites in the Diploma de-


gree programme in Mechanical Engineering for the modules Analysis and 


Dimensioning, Analytical Methods of Solid Mechanics, Fracture Criteria 


and Fracture Mechanics, Diagnostics and Acoustics, Dynamics of Vehicle 


Drives, Electrical Drive and Control Systems, Extended Fundamentals for 


Mechanical Engineering, Experimental Fluid and Solid Mechanics, Sub-


ject-Related Internship, Interdisciplinary Technical Qualification of Me-


chanical Engineering, Fluid Power and Electrical Drive Systems, Material 


Handling, Research Internship, Full Vehicle Functions in Automotive Engi-


neering, Fundamentals of Agricultural Systems Technology, Fundamen-


tals of Aerodynamics and Flight Mechanics, Fundamentals of Power Ma-


chinery, Fundamentals of Construction and Dynamic Dimensioning of 


Machines, Fundamentals of Automotive Engineering, Fundamentals of 


Systematic Product Development for Processing and Textile Machinery, 


Fundamentals of Internal Combustion Engines and Drive Systems, Fun-


damentals of Aerospace Vehicles, Intralogistics - Fundamentals, Intralo-







 


gistics - System Design, Product Modelling and Design with CAD-Systems, 


Construction Materials and Structural Durability, Continuum Mechanics 


and Multifunctional Structures, Fundamentals of Lightweight Engineer-


ing, Aircraft Systems, Machines and Technologies for Textile Construc-


tions, Machine Dynamics and Constructive Development Process, Ma-


chine Laboratory, Theory of Materials, Mechanical Drives, Dynamics of 


Mechanisms and Elastic Multi-Body Systems, Mechanism Synthesis and 


Multibody Systems, Multi-Body Dynamics and Computational Fluid Dy-


namics, Data Processing and Experimental Model Analysis, Mobile Ma-


chinery/Off-road Vehicle Technology – Analysis, Motorcycle and Com-


mercial Vehicle Technology, Multifunctional Structures and Function-


Integrated Components, Numerical Methods of Fluid Mechanics and 


Structural Mechanics, Numerical Methods and Structural Durability, Off-


road Vehicle Technology - Systems, Probabilistics and Robust Design, 


Rheological Principles and Applications, Rail Vehicle Design, Vibration 


Technology and Structural Durability, Simulation and Experimental Stud-


ies on Internal Combustion Engines, Simulation Methods in Vehicle De-


velopment, Simulation Methods in Drive Technology, Beam and Shell 


Structures, System Dynamics and Structural Vibrations, Turbo Pumps 


and Piston Working Machines, Turbocompressors, Advanced Course: 


Internal Combustion Engines, Methodical Product Development and Se-


lected Tools and Traction Mechanics. It creates the prerequisites in the 


Bachelor’s degree programme in Mechanical Engineering for the mod-


ules Extended Fundamentals for Mechanical Engineering, Fluid Power 


and Electrical Drive Systems, Full Vehicle Functions in Automotive Engi-


neering, Fundamentals of Agricultural Systems Technology, Fundamen-


tals of Aerodynamics and Flight Mechanics, Fundamentals of Construc-


tion and Dynamic Dimensioning of Machines, Fundamentals of Automo-


tive Engineering, Fundamentals of Systematic Product Development for 


Processing and Textile Machinery, Fundamentals of Internal Combustion 


Engines and Drive Systems, Fundamentals of Aerospace Vehicles, In-


tralogistics - Fundamentals, Continuum Mechanics and Multifunctional 


Structures, Fundamentals of Lightweight Engineering, Machine Dynamics 


and Constructive Development Process, Mechanical Drives, Multi-Body 


Dynamics and Computational Fluid Dynamics, Numerical Methods of 


Fluid Mechanics and Structural Mechanics, Numerical Methods and 


Structural Durability, Methodical Product Development and Selected 


Tools and Traction Mechanics. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 150 minutes 


duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


  








 


Module number Module name Responsible lecturer 


MW-MB-LRT-28 Aircraft Maintenance Dr. Hähnel 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students understand the basic methods and procedures of aircraft 


maintenance in the sub-areas of maintenance, inspection and repair. 


They are familiar with the technical terms and relevant legal principles of 


aircraft maintenance, the maintenance methods of today's commercial 


aircraft and the procedures for developing future maintenance pro-


grammes. They can derive maintenance requirements and measures 


from damage types typical of components and material-specific damage 


mechanisms, including both inspection methods and measures for the 


repair of aircraft structures. They master the mechanisms of action of 


basic repair solutions for aircraft structures. 


Contents  The contents of the module are the structural, damage and repair classi-


fications relevant for aircraft maintenance, the types of structural dam-


age typically occurring on aircraft with the associated damage mecha-


nisms, the relevant legal principles of aircraft maintenance, the method-


ology for developing new maintenance programmes as well as proce-


dures and approaches for finding and repairing structural damage. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 1 lecture hour per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Diploma-postgraduate degree programme in Mechanical Engineering, 


the competences to be acquired in the module Fundamentals of Aero-


space Engineering are required. 


Usability 
9
 The module is one of twelve compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Aerospace Engineering, of which three must be chosen. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 120 minutes 


duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 












 


Module number Module name Responsible lecturer 


MW-MB-18 


(MW-VNT-19) 


Measurement and Automation 


Engineering 


Prof. Odenbach 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals On the basis of knowledge of measurement principles, measurement 


methods and measurement procedures, students are able to design, 


construct, evaluate and apply suitable measurement setups for the 


physical variables and process parameters of pressure, force, strain, 


temperature, flow, displacement, movement and sound relevant to me-


chanical engineering, using suitable intermediate circuits. The students 


understand how to represent the dynamic processes of engineering by 


means of idealised signal transmission elements as a function of time 


and frequency and how to link transmission elements in series, parallel 


and circular circuits as the basis for the interaction of continuous con-


trollers and controlled systems. The students are familiar with the func-


tion and structure of control processes, stability of control loops, control 


loop extensions, process control and automation systems as well as un-


steady controllers. The students are able to determine and evaluate stat-


ic and dynamic behaviour of signal transmission elements and measur-


ing systems from all areas of mechanical engineering in interaction with 


typical mechanical engineering model arrangements. 


Contents  The contents of the module are the basics of Measurement and Automa-


tion Engineering. This includes the consideration of measurement uncer-


tainties, the measurement of electrical and non-electrical variables, sen-


sor technology as well as the description of the dynamic behaviour of all 


systems relevant in mechanical engineering by means of linear system 


theory in the time and frequency range. Furthermore, the module in-


cludes the basics of control engineering, the description of continuous 


and discontinuous controllers and the determination of their stability as 


well as the basic features of the development of control and automation 


systems. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 2 lecture hours per week, 


practical course 2 lecture hours per week, self-study. 


  







 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Bachelor’s degree programme in Mechanical Engineering, the compe-


tences to be acquired in the modules Fundamentals of Electrical Engi-


neering, Fundamentals of Mathematics, Engineering Mathematics and 


Fundamentals of Natural Sciences are required. In the Diploma degree 


programme in Process Engineering and Natural Materials Technology 


and in the Bachelor’s degree programme in Process Engineering and 


Natural Materials Technology, the competences to be acquired in the 


modules Fundamentals of Electrical Engineering, Fundamentals of 


Mathematics and Engineering Mathematics are required. In the Diplo-


ma-postgraduate degree programme in Mechanical Engineering, basic 


competences in electrical engineering, physics and chemistry as well as 


basic and advanced competences in mathematics at the Bachelor’s level 


in engineering science, such as can be acquired in the aforementioned 


modules, are required. In the Diploma-postgraduate degree programme 


in Process Engineering and Natural Materials Technology, basic compe-


tences in electrical engineering as well as basic and advanced compe-


tences in mathematics at Bachelor’s level in engineering science are re-


quired, as they can be acquired, for example, in the above-mentioned 


modules. 


Usability 4, 9, 36 The module is a compulsory module in the Diploma degree programme 


in Mechanical Engineering as well as Process Engineering and Natural 


Materials Technology and in the Bachelor’s degree programme in Me-


chanical Engineering as well as Process Engineering and Natural Materi-


als Technology. The module is one of 27 compulsory elective modules in 


the Diploma-postgraduate programme in Mechanical Engineering in the 


field of study General and Structural Mechanical Engineering, one of 24 


compulsory elective modules in the field of Power Engineering , one of 


20 compulsory elective modules in each of the fields of study Automo-


tive and Railway Vehicle Engineering as well as Simulation Methods in 


Mechanical Engineering, in the field of study Lightweight Construction 


one of 18 compulsory elective modules, in the field of study Aerospace 


Engineering one of 21 compulsory elective modules, in the field of study 


Production Engineering one of 30 compulsory elective modules as well 


as in the field of study Processing Machines and Textile Machines Engi-


neering one of 17 compulsory elective modules, of which modules 


amounting to 60 credit points must be selected in each case. The mod-


ule is in each case a compulsory elective module of the compulsory elec-


tive module block General Fundamentals in the Diploma-postgraduate 


degree programme in Process Engineering and Natural Materials Tech-


nology in the fields of study Process Engineering, Bioprocess Engineer-


ing, Chemical Engineering, Wood and Fibre Material Technology as well 


as Food Engineering, whereby either the compulsory elective module 


block General Fundamentals or the compulsory elective module block 


Extended Fundamentals must be selected. The module cannot be se-


lected in the Diploma-postgraduate degree programme in Mechanical 


Engineering as well as Process Engineering and Natural Materials Tech-


nology if it has already been completed in the respective Bachelor’s de-


gree programme. It creates the prerequisites in the Diploma degree 


programme in Mechanical Engineering for the modules Energy Storage 


and Energy Systems, Interdisciplinary Technical Qualification of Mechan-


ical Engineering, Flight Dynamics and Control, Research Internship, Mul-


tifunctional Structures and Function-Integrated Components, Design of 







 


Agricultural Systems Technology, Intralogistics - System Design, Aerody-


namics of Aircraft, Methods and System Concepts for Innovative Energy 


Storage Applications, Mobile Machinery/Off-road Vehicle Technology – 


Analysis, Optimal and Robust Flight Control, Process Measurement 


Technology and Mathematical Methods of Measurement Data Pro-


cessing, Simulation and Experimental Studies on Internal Combustion 


Engines as well as Systems Engineering. It creates the prerequisites in 


the Diploma degree programme in Process Engineering and Natural 


Materials Technology for the modules Subject-Related Internship, Re-


search Internship, Process Automatization, Process Control and Optimi-


zationand Special Process and Control Strategies in Paper Production. It 


creates the prerequisites in the Diploma-postgraduate degree pro-


gramme in Mechanical Engineering for the modules Energy Storage and 


Energy Systems, Interdisciplinary Technical Qualification of Mechanical 


Engineering, Flight Dynamics and Control, Research Internship, Design of 


Agricultural Systems Technology, Intralogistics - System Design, Aerody-


namics of Aircraft, Methods and System Concepts for Innovative Energy 


Storage Applications, Mobile Machinery/Off-road Vehicle Technology – 


Analysis, Optimal and Robust Flight Control, Process Measurement 


Technology and Mathematical Methods of Measurement Data Pro-


cessing, Simulation and Experimental Studies on Internal Combustion 


Engines as well as Systems Engineering. It creates the prerequisites in 


the Diploma-postgraduate degree programme in Process Engineering 


and Natural Materials Technology for the modules Research Internship, 


Process Automatization, Process Control and Optimization and Special 


Process and Control Strategies in Paper Production. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a collection of protocols and two written 


examinations of 150 minutes duration each. Bonus performance for the 


written examinations is a performance status check of 15 hours each. 


Credit points and 


grades 


8 credit points can be acquired through the module. The module grade 


results from the weighted average of the grades of the individual exami-


nation performances. The collection of protocols is weighted twice and 


the written examinations are each weighted three times. 


Frequency of the  


module 


The module is offered every academic year, starting in the winter semes-


ter. 


Workload The total workload is 240 hours. 


Duration of the mo-


dule 


The module covers two semesters. 


 


  








 


Module number Module name Responsible lecturer 


MW-MB-LRT-29 Aircraft Systems Prof. Markmiller 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students know the most important systems of aircraft, understand 


their functional principles, are able to select components of a hydraulic 


system and design components and basic systems. They can assess the 


influence of new technologies in systems on future aircraft develop-


ment. 


Contents  The module includes the structure, function as well as the mode of op-


eration of on-board systems that are necessary for the operation of 


modern aircraft. This includes, for example, electrical, pneumatic and 


hydraulic systems, electronic flight control as well as safety systems and 


their components and design methods. 


Teaching and learn-


ing methods 


Lecture 3 lecture hours per week, exercise 2 lecture hours per week, 


self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Aerodynamics 


and Flight Mechanics, Fundamentals of Fluid Mechanics, Engineering 


Mathematics, Engineering Mechanics - Kinematics and Kinetics, Engi-


neering Mechanics - Statics as well as Engineering Thermodynam-


ics/Heat Transfer are required. In the Diploma-postgraduate degree 


programme in Mechanical Engineering, basic competences in kinematics 


and kinetics, statics, fluid mechanics, technical thermodynamics and 


heat transfer as well as extended competences in mathematics at Bach-


elor’s level in engineering science, such as can be acquired in the above-


mentioned modules, are required. In the Diploma-postgraduate degree 


programme in Mechanical Engineering, the competences to be acquired 


in the module Fundamentals of Aerodynamics and Flight Mechanics are 


required. 


Usability 
9
 The module is one of twelve compulsory elective modules in the Diplo-


ma degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Aerospace Engineering, of which three must be chosen. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 180 hours. 


Duration of the mo-


dule 


The module covers one semester. 












 


Module number Module name Responsible lecturer 


MW-MB-09 Engineering Mechanics -  


Strength of Materials 


Prof. Wallmersperger 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students know the relationships between loads, material properties 


and stresses of components. They are proficient in simple calculation 


methods for dimensioning, strength verification and load-bearing capac-


ity assessment of components and structures. They understand the con-


tinuum mechanical basics of modern computer programmes for stress 


and deformation analysis. 


Contents  The module covers the basic problems of strength theory. Contents of 


the module are tensile, compressive and shear stresses including ele-


mentary dimensioning concepts, general stress and distortion states in 


linear-elastic materials with temperature influence, stresses and defor-


mations in torsion of prismatic bars, beam bending, shear force, 


strength hypotheses, influence numbers and Castigliano's theorem, elas-


tostatic stability, rotationally symmetrical stress states in thin-walled 


vessels, circular discs and plates as well as in thick-walled circular cylin-


ders, simple notch and crack problems, inelastic loading, summary of 


the basic equations of linear elasticity theory as well as basics of the 


finite element method. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 3 lecture hours per week, 


tutorial 2 lecture hours per week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and the 


Bachelor’s degree programme in Mechanical Engineering, the compe-


tences to be acquired in the modules Fundamentals of Mathematics and 


Engineering Mechanics - Statics are required. 


  







 


Usability
 36, 54


 The module is a compulsory module in the Diploma degree programme 


in Mechanical Engineering and in the Bachelor’s degree programme in 


Mechanical Engineering. It creates the prerequisites in the Diploma de-


gree programme in Mechanical Engineering for the modules 3D CAE 


Technology for Fiber-Based Materials, Analytical Methods of Solid Me-


chanics, Design of Innovative Aerospace Structures, Calculation of Light-


weight Structures, Fracture Criteria and Fracture Mechanics, Thermal 


Turbines, Elastic Structures and Technical Fluid Mechanics, Electrical 


Drive and Control Systems, Extended Fundamentals for Mechanical En-


gineering, Experimental Fluid and Solid Mechanics, Subject-Related In-


ternship course, Interdisciplinary Technical Qualification of Mechanical 


Engineering, Material Handling, Research Internship, Coupled Multifield 


Problems, Fundamentals of Agricultural Systems Technology, Funda-


mentals of Power Machinery, Fundamentals of Systematic Product De-


velopment for Processing and Textile Machinery, Fundamentals of Aero-


space Vehicles, Intralogistics - Fundamentals, Intralogistics - System De-


sign, Product Modelling and Design with CAD-Systems, Construction 


Materials and Structural Durability, Construction Materials and Surface 


Engineering, Continuum Mechanics and Multifunctional Structures, Con-


tinuum Mechanics and Structural Analysis, Fundamentals of Lightweight 


Engineering, Aircraft design, Aircraft Structures, Machines and Technolo-


gies for Yarn Structures, especially Composites, Machines and Technolo-


gies for Textile Constructions, Machine Dynamics and Constructive De-


velopment Process, Machine Laboratory, Theory of Materials, Dynamics 


of Mechanisms and Elastic Multi-Body Systems, Mechanism Synthesis 


and Multi-Body Systems, Multi-Body Dynamics and Computational Fluid 


Dynamics, Mobile Machinery/Off-road Vehicle Technology – Analysis, 


Motorcycle and Commercial Vehicle Technology, Multifunctional Struc-


tures and Function-Integrated Components, Numerical Methods of Fluid 


Mechanics and Structural Mechanics, Numerical Methods and Structural 


Durability, Off-road Vehicle Technology - Systems, Probabilistics and 


Robust Design, Rheological Principles and Applications, Vibration Tech-


nology and Structural Durability, Simulation and Experimental Studies on 


Internal Combustion Engines, Simulation Methods in Vehicle Develop-


ment, Beam and Shell Structures, System Dynamics and Structural Vibra-


tions, Engineering Mechanics - Kinematics and Kinetics, Supporting 


Structures of Rail Vehicles, Turbo Pumps and Piston Working Machines, 


Turbocompressors, Advanced Course: Rail Vehicles, Advanced Course: 


Internal Combustion Engines, Heat Exchanger, Pipings, Pressure Vessels 


and Energy Storage as well as Methodical Product Development and 


Selected Tools. It creates the prerequisites in the Bachelor’s degree pro-


gramme in Mechanical Engineering for the modules Calculation of 


Lightweight Structures, Elastic Structures and Technical Fluid Mechanics, 


Extended Fundamentals for Mechanical Engineering, Fundamentals of 


Agricultural Systems Technology, Fundamentals of Systematic Product 


Development for Processing and Textile Machinery, Fundamentals of 


Aerospace Vehicles, Intralogistics - Fundamentals, Continuum Mechanics 


and Multifunctional Structures, Fundamentals of Lightweight Engineer-


ing, Machine Dynamics and Constructive Development Process, Multi-


Body Dynamics and Computational Fluid Dynamics, Numerical Methods 


of Fluid Mechanics and Structural Mechanics, Numerical Methods and 


Structural Durability, Engineering Mechanics - Kinematics and Kinetics, 


Heat Exchanger, Pipings, Pressure Vessels and Energy Storage, and Me-


thodical Product Development and Selected Tools. 







 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration. Bonus performance for the written examination is a perfor-


mance status check of 10 hours. 


Credit points and 


grades 


7 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every academic year, starting in the summer se-


mester. 


Workload The total workload is 210 hours. 


Duration of the mo-


dule 


The module covers two semesters. 


  








 


Module number Module name Responsible lecturer 


MW-MB-19 Extended Fundamentals for 


Mechanical Engineering 


Dean of Studies Mechanical Engineer-


ing 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have basic competences from professionally relevant fields 


of mechanical engineering, such as the handling of modern data evalua-


tion systems, the automation of experimental and production facilities, 


the simulation of technical problems relevant to mechanical engineering 


or the integration of electrical and electronic components of mechanical 


engineering. 


Contents  The contents are, according to the students' choice, different aspects 


from all subject areas of mechanical engineering in the focus areas of 


programming/software development, basic features of simulation sys-


tems, data evaluation, mechatronics as well as from the areas of general 


and constructive mechanical engineering, energy technology, Automotive 


and Railway Vehicle Engineering, lightweight construction, aerospace 


technology, production technology, simulation methods of mechanical 


engineering, processing machines and textile machines engineering. 


Teaching and learn-


ing methods 


The module comprises courses of the student's choice: lecture, exercise, 


seminar and practical course of 5 lecture hours per week and self-study. 


The courses are to be selected from the catalogue Extended Fundamen-


tals for Mechanical Engineering to the extent specified. This catalogue, 


including the respective required examinations and their weighting, is 


announced at the beginning of the semester as is customary in the facul-


ty. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Bachelor’s degree programme in Mechanical Engineering, the compe-


tences to be acquired in the modules Production Engineering, Funda-


mentals of Electrical Engineering, Fundamentals of Mathematics, Fun-


damentals of Fluid Mechanics, Fundamentals of Material Science, Com-


puter Science, Engineering Mathematics, Design Theory, Machine Ele-


ments, Fundamentals of Natural Sciences, Special Topics of Mathematics, 


Engineering Mechanics - Strength of Materials, Engineering Mechanics - 


Kinematics and Kinetics, Engineering Mechanics - Statics as well as Engi-


neering Thermodynamics/Heat Transfer are required. In the Diploma-


postgraduate degree programme in Mechanical Engineering, basic com-


petences of computer application and software development in mechan-


ical engineering, electrical engineering, Production Engineering, strength 


of materials, kinematics and kinetics, construction engineering and de-


sign, Machine Elements, physics and chemistry, statics, fluid mechanics, 


technical thermodynamics and heat transfer, materials engineering as 


well as basic, extended and specific competences of mathematics at en-


gineering Bachelor’s level, such as can be acquired in the modules 


named above, are required. 


  







 


Usability The module is a compulsory module in the Diploma degree programme 


in Mechanical Engineering and in the Bachelor’s degree programme in 


Mechanical Engineering. The module is one of 27 compulsory elective 


modules in the Diploma-postgraduate programme in Mechanical Engi-


neering in the field of study General and Structural Mechanical Engineer-


ing, one of 24 compulsory elective modules in the field of study Power 


Engineering, one of 20 compulsory elective modules in each of the fields 


of study Automotive and Railway Vehicle Engineering as well as Simula-


tion Methods in Mechanical Engineering, in the field of study Lightweight 


Construction one of 18 compulsory elective modules, in the field of study 


Aerospace Engineering one of 21 compulsory elective modules, in the 


field of study Production Engineering one of 30 compulsory elective 


modules as well as in the field of study Processing Machines and Textile 


Machines Engineering one of 17 compulsory elective modules, of which 


modules amounting to 60 credit points must be selected in each case. 


The module cannot be selected in the Diploma-postgraduate degree 


programme in Mechanical Engineering if it has already been completed 


in the Bachelor’s degree programme in Mechanical Engineering. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of the examination performances specified 


in accordance with the catalogue Extended Fundamentals for Mechanical 


Engineering. 


Credit points and 


grades 


5 credit points can be acquired through the module. The module grade 


results from the weighted average of the grades of the individual exami-


nation performances according to the catalogue Extended Fundamentals 


for Mechanical Engineering. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 150 hours. 


Duration of the 


module 


The module covers one semester. 


  












 


Module number Module name Responsible lecturer 


MW-MB-LRT-31 Energy Supply in Space Dr. Schmiel 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students know the components for supplying the spacecraft with 


electrical power (energy conversion, regulation, conditioning, distribution 


and storage). They are able to observe the requirements on the part of 


the spacecraft systems and to design the individual tasks within the en-


ergy system. They understand the application limits and special devel-


opments in the field of solar cells, primary and secondary batteries, fuel 


cells, thermoelectric converters and nuclear systems. They can evaluate 


and design these systems considering the requirements of the space-


craft. The students know the space-specific requirements for electronics 


and software. 


Contents  Contents of the module are the requirements for energy supply,  


conditioning, storage and provision of electronic power. The focus is on 


the configuration of a power system, nuclear fission and fusion, radioiso-


tope generators, nuclear reactors, thermoelectric converters, ther-


moionic converters, thermophotovoltaic converters, photovoltaic genera-


tors, solar dynamic generators, chemical batteries and accumulators, fuel 


and electrolysis cells as well as overall system considerations for space-


craft and mobile autonomous systems. The module includes design cal-


culations, development of electronics for space systems as well as elec-


tronics-specific requirements and standards (interference-proof design 


of circuits and electromagnetic compatibility). 


Teaching and learn-


ing methods 


Lecture 3 lecture hours per week, exercise 1 lecture hour per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Diploma-postgraduate degree programme in Mechanical Engineering, 


the competences to be acquired in the module Fundamentals of Aero-


space Vehicles are required. 


Usability 
9
 The module is one of twelve compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Aerospace Engineering, of which three must be chosen. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every winter semester. 


  







 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-10  


(MW-VNT-08) 


Fundamentals of Material Sci-


ence 


Prof. Leyens 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students are familiar with materials and know the complex way of 


thinking in materials engineering as well as the basic relationships be-


tween structure, microstructure and properties of metallic and non-


metallic materials. The students are able to apply the Fundamentals of 


Material Science in practically relevant manufacturing and application 


processes. 


Contents  In addition to basic material areas on the structural composition of ma-


terials, the module also includes material areas on material behaviour 


under static and dynamic stress as well as on the influence of high or 


low temperatures and ambient media, methods of material testing, ba-


sics and processes of heat treatment as well as surface technology, pref-


erably for metallic materials, properties, processability and application of 


construction materials as well as possibilities of influencing the proper-


ties. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, practical course 2 lecture hours per 


week, tutorial 2 lecture hours per week, self-study. 


Requirements for 


participation 


Knowledge of mathematics at A-level (basic course), physics at A-level 


(basic course) and chemistry at A-level (basic course) is assumed. 


Usability 
4, 36, 54


 The module is a compulsory module in the Diploma degree programme 


in Mechanical Engineering as well as Process Engineering and Natural 


Materials Technology. The module is a compulsory module in the Bache-


lor’s degree programme in Mechanical Engineering and Process Engi-


neering and Natural Materials Technology. It creates the prerequisites in 


the Diploma degree programme in Mechanical Engineering for the mod-


ules Analysis and Dimensioning, Sector-specific Lightweight Structures 


and Technologies, Thermal Turbines, Extended Fundamentals for Me-


chanical Engineering, Subject-Related Internship, Interdisciplinary Tech-


nical Qualification of Mechanical Engineering, Fiber-Reinforced Materials, 


Manufacturing of Fiber Composite Structures, Research Internship, Fun-


damentals of Power Machinery, Fundamentals of Polymer Technology, 


Fundamentals of Aerospace Engineering, Designing with Polymers, Con-


struction Materials and Structural Durability, Construction Materials and 


Surface Engineering, Lightweight Materials, Aircraft Manufacturing, The-


ory of Materials, Multifunctional Structures and Function-Integrated 


Components, Numerical Methods and Structural Durability, Rail Vehicle 


Design, Vibration Technology and Structural Durability, Heat Exchanger, 


Pipings, Pressure Vessels and Energy Storage, Materials and Failure 


Analysis as well as Advanced Course: Internal Combustion Engines. It 


creates the prerequisites in the Diploma degree programme in Process 


Engineering and Natural Materials Technology for the modules Subject-


Related Internship, Manufacturing of Fiber Composite Structures, Re-


search Internship, Designing with Polymers, Technology of Wood-based 


Materials Manufacturing and Paper Manufacturing as well as Processing 


Machines and Apparatus Technology. It creates the prerequisites in the 







 


Bachelor’s degree programme in Mechanical Engineering for the mod-


ules Extended Fundamentals for Mechanical Engineering, Fiber-


Reinforced Materials, Fundamentals of Polymer Technology, Fundamen-


tals of Aerospace Engineering, Lightweight Materials, Numerical Meth-


ods and Structural Durability as well as Heat Exchanger, Pipings, Pres-


sure Vessels and Energy Storage. It creates the prerequisites in the 


Bachelor’s degree programme in Process Engineering and Natural Mate-


rials Technology for the module Processing Machines and Apparatus 


Technology. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 120 minutes 


duration and a collection of protocols. Both examinations are relevant 


for passing the module examination. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


results from the weighted average of the grades of the individual exami-


nation performances. The written examination is weighted four times 


and the collection of protocols is weighted once. 


Frequency of the  


module 


The module is offered every academic year, starting in the summer se-


mester. 


Workload The total workload is 180 hours. 


Duration of the mo-


dule 


The module covers two semesters. 


 


  








 


Module number Module name Responsible lecturer 


MW-MB-PT-01 Production Engineering - Ma-


nufacturing Processes 


Prof. Brosius 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have extended basic knowledge of the production of prod-


ucts in mechanical engineering, vehicle construction and plant engineer-


ing. To this end, the students can apply the basic methods of the manu-


facturing processes of forming, cutting, ablation, joining, surface and 


coating technology for evaluation and simplified design. They are able to 


design production and manufacturing processes through an expanded 


knowledge of the aforementioned manufacturing processes. 


Contents  The module includes the extended basics of the manufacturing process-


es forming, cutting, ablation, joining, surface and coating technology, in 


particular design rules, calculation methods as well as the associated 


simplifications for process analysis and design with the aim of influenc-


ing the process. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Bachelor’s degree programme in Mechanical Engineering, the compe-


tences to be acquired in the modules Production Engineering, Funda-


mentals of Mathematics as well as Engineering Mathematics are presup-


posed in each case. In the Diploma-postgraduate degree programme in 


Mechanical Engineering, basic competences in Production Engineering as 


well as basic and advanced competences in mathematics at Bachelor’s 


level in engineering science are required, as they can be acquired, for 


example, in the aforementioned modules. 


  







 


Usability
 1


 The module is a compulsory module in the Diploma degree programme 


in Mechanical Engineering in the field of study Production Engineering 


and in the Bachelor’s degree programme in Mechanical Engineering in 


the profile recommendation Production Engineering. The module is one 


of 27 compulsory elective modules in the Diploma-postgraduate pro-


gramme in Mechanical Engineering in the field of study General and 


Structural Mechanical Engineering, one of 24 compulsory elective mod-


ules in the field of study Power Engineering, one of 20 compulsory elec-


tive modules in the field of study Automotive and Railway Vehicle Engi-


neering, one of 21 compulsory elective modules in the field of study Aer-


ospace Engineering and one of 30 compulsory elective modules in the 


field of study Production Engineering, of which modules amounting to 60 


credit points must be selected in each case. The module cannot be se-


lected in the Diploma-postgraduate degree programme in Mechanical 


Engineering if it has already been completed in the Bachelor’s degree 


programme in Mechanical Engineering. It creates the prerequisites in the 


Diploma degree programme in Mechanical Engineering and in the Di-


ploma-postgraduate degree programme in Mechanical Engineering for 


the modules Additive Manufacturing, Manufacturing Processes - Ad-


vanced Course, Joinability, Laser and Plasma Technology, Laser Precision 


Machining, Nano-engineering and Ultraprecision Technologies, Surface 


Engineering, Weldability, Methods to Simulate and Design Part Made by 


Prototyping, Blanking, and Forming Technology, Tools of Forming and 


Cutting/Splitting Technology as well as Cutting and Erosion Manufactur-


ing Engineering. It creates the prerequisites in the Bachelor’s degree pro-


gramme in Mechanical Engineering for the modules Additive Manufac-


turing and Manufacturing Processes - Advanced Course. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration and a paper with a processing time until the end of the lecture 


period. 


Credit points and 


grades 


7 credit points can be acquired through the module. The module grade 


results from the weighted average of the grades of the individual exami-


nation performances. The written examination is weighted three times 


and the paper twice. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 210 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-20 Subject-Related Internship Dean of Studies Mechanical Engineer-


ing 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals Students are able to apply the theoretical knowledge acquired during 


their studies. They have insight into functional relationships in the com-


pany. The students know the operational processes and can apply the 


acquired theoretical, application-oriented knowledge. They are able to 


assess economic points of view and are proficient in grasping the socio-


logical side of business operations. The students are able to work on a 


limited scientific task under guidance. They can justify their approach to 


solving a task, draw conclusions from the results obtained and find new 


working methods. The students are able to compare and evaluate alter-


native solution concepts with the chosen approach with regard to given 


criteria. They master the relevance and the cut of a complex task, the 


work steps and are able to prepare sub-problems for discussion and 


debate, lead discussions and give feedback to others on the tasks set as 


well as present them in a result-oriented manner. The students are able 


to plan and document necessary work steps and processes inde-


pendently, taking into account specified deadlines. This includes being 


able to obtain current scientific information in a goal-oriented manner. 


Furthermore, they are able to obtain feedback on the progress of work 


from experts in the field in order to produce high-quality work results 


based on the state of the art in science and technology. 


Contents  The content of the module is the practical application of the profession-


ally relevant competences acquired during the course of studies in order 


to successfully deal with engineering problems with balanced considera-


tion of technical, economic, ecological, social and ethical boundary con-


ditions. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, professional internship (15 weeks), 


self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Business Administration and 


Language Competence, Production Engineering, Fundamentals of Elec-


trical Engineering, Fundamentals of Mathematics, Fundamentals of Fluid 


Mechanics, Fundamentals of Material Science, Computer Science, Engi-


neering Mathematics, Design Theory, Machine Elements, Fundamentals 


of Natural Sciences, Special Topics of Mathematics, Engineering Mechan-


ics - Strength of Materials, Engineering Mechanics - Kinematics and Ki-


netics, Engineering Mechanics - Statics as well as Engineering Thermo-


dynamics/Heat Transfer are required. 


Usability The module is a compulsory module in the Diploma degree programme 


in Mechanical Engineering. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a project work of 270 hours and a 


presentation of 20 minutes duration. A further prerequisite for passing 







 


is proof of completion of the professional internship. The project work 


and the presentation can both be done in English. The project work is 


relevant for passing the module examination. 


Credit points and 


grades 


30 credit points can be acquired through the module. The module grade 


results from the weighted average of the grades of the individual exami-


nation performances. The presentation is weighted once and the project 


work four times. 


Frequency of the  


module 


The module is offered every academic year, starting in the summer se-


mester. 


Workload The total workload is 900 hours. 


Duration of the mo-


dule 


The module covers two semesters. 


  












 


Module number Module name Responsible lecturer 


MW-MB-12 


(MW-VNT-12) 


Engineering Thermodyna-


mics/Heat Transfer 


Prof. Breitkopf 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students master the thermodynamic terminology, understand the 


definitions of thermodynamic systems, states and properties of state 


and have the ability to formulate practical problems. They understand 


the characteristics of properties of state and can calculate them using 


simple equations of state. They know the model assumptions of differ-


ent equations of state. Students understand the concepts of processes 


and process variables, thermodynamic systems and changes of state 


and are able to assess energy transformations in technical processes 


thermodynamically. Students can make this assessment on the basis of 


a system abstraction by combining characteristic tools of thermodynam-


ics such as balancing, equation of state and material models. Further-


more, they are able to apply the first and second law of thermodynamics 


to different problems. In particular, they can evaluate the efficiency of 


different process designs and independently apply both the first and 


second law of thermodynamics for thermodynamic processes. The stu-


dents know practical examples and can recognise, understand and ana-


lyse thermodynamic issues for ideal and real processes in practice. The 


students can describe and balance processes of heat transfer in terms of 


thermodynamic systems, they understand the basic mechanisms of heat 


transfer and can apply the associated transport equations. Stationary 


processes of heat conduction, heat transfer by convection and radiation 


for various problems of ideal and real processes in practice are recog-


nised, understood and penetrated by the students. They master the der-


ivation of solution methods for the treatment of transient heat transfer 


and can apply the solution methods to various problems of ideal and 


real processes in practice. The students are able to balance heat ex-


changers. They know practical examples of heat transfer and can derive, 


understand and analyse corresponding ideal and real processes in prac-


tice. 


Contents  The module covers basic knowledge of thermodynamic systems, proper-


ties of state (thermal (p, V, T) and caloric (internal energy, enthalpy, en-


tropy)), process variables (work, heat) and changes of state (isochoric, 


isobaric, isothermal, isentropic, polytropic). Further contents beyond the 


above-mentioned focal points are their application to ideal gases, gas 


mixtures and real substances. Furthermore, the module includes mass, 


energy and entropy balances and the exergy concept as well as simple 


right- and left-hand circular processes relevant to practice. Further con-


tents of the module are the basic connections for the application of the 


conservation laws of mass, energy and momentum in connection with 


the transport laws for thermal energy (conduction, convection, radiation) 


for ideal and real processes as well as the phenomenological description 


of the mechanisms of heat transfer. Further focal points are stationary 


and transient problems of heat conduction, heat transfer at fins, the 


heat transfer of multi-layered bodies (plate, cylinder, sphere), the calcu-


lation of heat exchangers and the optimisation of heat transport pro-


cesses. 







 


 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 4 lecture hours per week, 


tutorial 2 lecture hours per week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Bachelor’s degree programme in Mechanical Engineering, the compe-


tences to be acquired in the modules Fundamentals of Mathematics, 


Engineering Mathematics and Fundamentals of Natural Sciences are 


required. In the Diploma degree programme in Process Engineering and 


Natural Materials Technology and in the Bachelor’s degree programme 


in Process Engineering and Natural Materials Technology, the compe-


tences to be acquired in the modules Fundamentals of Mathematics and 


Engineering Mathematics are required. 


Usability 
1, 4, 6, 9, 42, 54


 The module is a compulsory module in the Diploma degree programme 


in Mechanical Engineering as well as Process Engineering and Natural 


Materials Technology. The module is a compulsory module in the Bache-


lor’s degree programme in Mechanical Engineering and Process Engi-


neering and Natural Materials Technology. It creates the prerequisites in 


the Diploma degree programme in Mechanical Engineering for the mod-


ules Applied Molecular Thermodynamics, Design of Jet Engines, Thermal 


Turbines, Elastic Structures and Technical Fluid Mechanics, Energy and 


Load Management, Renewable Energy Supply, Extended Fundamentals 


for Mechanical Engineering, European Course of Cryogenics, Subject-


Related Internship, Interdisciplinary Technical Qualification of Mechani-


cal Engineering, Research Internship, Gasdynamics, Gas Dynamics and 


Numerical Fluid Mechanics, Building Energy Systems, Fundamentals of 


Power Machinery, Fundamentals of Flight Propulsion, Fundamentals of 


Refrigeration and Air Conditioning Technology, Fundamentals of Auto-


motive Engineering, Fundamentals of Non-Fossil Primary Energy Use, 


Fundamentals of Internal Combustion Engines and Drive Systems, Fun-


damentals of Heat and Mass Transfer, Fundamentals of Aerospace Engi-


neering, Nuclear Reactor Engineering, Continuum Mechanics and Multi-


functional Structures, Cryogenics, Demand side management of refrig-


eration systems and heat pumps, Aircraft Systems, Machine Laboratory, 


Multi-Body Dynamics and Computational Fluid Dynamics, Mobile refrig-


eration and heat pump technology, Principles of Refrigeration and Air 


Conditioning, Process Simulation and Validation in Power Engineering, 


Process Thermodynamics, Air Conditioning Systems/Supply Engineering, 


Refrigeration and heat pump technology for mobile applications, Reactor 


Physics, Simulation and Experimental Studies on Internal Combustion 


Engines, Properties and Thermodynamic Simulation, Fluid Mechanics 


and Simulation Methods, Technology of Flight Propulsion, Thermal Pro-


cess Technology, Thermofluiddynamics, Thermo Hydraulics and Safety of 


Nuclear Facilities, Turbomachines for Flight Propulsion, Turbo Pumps 


and Piston Working Machines, Turbocompressors, Advanced Course: 


Internal Combustion Engines, Heat Exchanger, Pipings, Pressure Vessels 


and Energy Storage, District Heating Systems and Hydrogen Energy 


Technology. It creates the prerequisites in the Diploma degree pro-


gramme in Process Engineering and Natural Materials Technology for 


the modules Chemical Thermodynamics and Multiphase Thermodynam-


ics, Energy Process Engineering, European Course of Cryogenics, Subject-


Related Internship, Research Internship, Fundamentals of Chemical Pro-


cess Engineering, Wood Drying and Modification, Refrigeration Technol-







 


ogy, Cryogenics, Unit Operations in Food Engineering Processes, Multi-


phase Reactions, Principles of Refrigeration, Resource Technology and 


Sustainability, Technology of Wood-based Materials Processing and Pa-


per Processing, Consolidation and Application of Thermal Process Engi-


neering as well as Heat Transfer and Mass Transfer. It creates the pre-


requisites in the Bachelor’s degree programme in Mechanical Engineer-


ing for the modules Elastic Structures and Technical Fluid Mechanics, 


Extended Fundamentals for Mechanical Engineering, Fundamentals of 


Flight Propulsion, Fundamentals of Automotive Engineering, Fundamen-


tals of Non-Fossil Primary Energy Use, Fundamentals of Internal Com-


bustion Engines and Drive Systems, Fundamentals of Heat and Mass 


Transfer, Fundamentals of Aerospace Engineering, Continuum Mechan-


ics and Multifunctional Structures, Multi-Body Dynamics and Computa-


tional Fluid Dynamics, Process Thermodynamics, Fluid Mechanics and 


Simulation Methods, as well as Heat Exchanger, Pipings, Pressure Ves-


sels and Energy Storage. It creates the prerequisites in the Bachelor’s 


degree programme in Process Engineering and Natural Materials Tech-


nology for the modules Fundamentals of Chemical Process Engineering, 


Multiphase Reactions, Consolidation and Application of Thermal Process 


Engineering as well as Heat Transfer and Mass Transfer. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of two written examinations (K1 and K2) of 


120 minutes duration each. Both examinations are relevant for passing 


the module examination. Bonus performance for the written examina-


tion K1 is a performance status check of 10 hours. 


Credit points and 


grades 


9 credit points can be acquired through the module. The module grade 


results from the unweighted average of the grades of the individual ex-


amination performances. 


Frequency of the  


module 


The module is offered every academic year, starting in the winter semes-


ter. 


Workload The total workload is 270 hours. 


Duration of the mo-


dule 


The module covers two semesters. 


  








 


Module number Module name Responsible lecturer 


MW-MB-PT-03 Production Engineering - Ma-


chine Tools and Production 


Automatization 


Prof. Ihlenfeldt 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have a basic technical and economic understanding of the 


structure and function of machine tools and are able to describe, select 


or assess the required production systems for defined machining tasks. 


Furthermore, the students have basic knowledge of the subject of pro-


duction automation and acquire competences for the automation of 


processes and systems in the process chain from product development 


to production preparation to production execution. 


Contents  Contents of the module are the tasks, designs and areas of application of 


machine tools and the basics for the design and calculation of their main 


components. Further contents are the fields of action of production au-


tomation with the focus on information supply and application systems 


in production (rapid product development, NC technology, NC program-


ming, CAx systems and data interfaces, workshop control and control 


systems) as well as basic automation concepts (actuator and sensor 


technology, control and communication technology). 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


None. 


Usability The module is a compulsory module in the Diploma degree programme 


in Mechanical Engineering in the field of study Production Engineering 


and in the Bachelor’s degree programme in Mechanical Engineering in 


the profile recommendation Production Engineering. The module is one 


of 27 compulsory elective modules in the Diploma-postgraduate pro-


gramme in Mechanical Engineering in the field of study General and 


Structural Mechanical Engineering and one of 30 compulsory elective 


modules in the field of study Production Engineering, of which modules 


amounting to 60 credit points must be selected in each case. The module 


cannot be selected in the Diploma-postgraduate degree programme in 


Mechanical Engineering if it has already been completed in the Bachelor’s 


degree programme in Mechanical Engineering. It creates the prerequi-


sites in the Diploma degree programme in Mechanical Engineering and 


in the Diploma-postgraduate degree programme in Mechanical Engineer-


ing for the modules Property and Behavior Analysis of Machine Tools, 


Conceptual Design of Machine Tools, Production Automatization - Ad-


vanced Course as well as Development of Machine Tools. It creates the 


prerequisites in the Bachelor’s degree programme in Mechanical Engi-


neering for the module Development of Machine Tools. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration. 


  







 


Credit points and 


grades 


7 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 210 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-17  


(MW-VNT-17) 


Fundamentals of Fluid Mecha-


nics 


Prof. Fröhlich 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have a basic understanding of the mechanics of liquids and 


gases in laminar and turbulent flow. They are able to analyse and quanti-


tatively describe simple technical flow configurations. 


Contents  Contents are the specific properties of fluids, static situations, kinematics 


of fluids and the derivation and application of the conservation laws in 


differential and integral form, basic similarity numbers and one-


dimensional theory for compressible and incompressible fluids, without 


and with losses. Further contents are the techniques for the exact calcu-


lation of laminar flows and the description of turbulent flows with exem-


plary technical applications. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, exercise 2 lecture hours per week, tu-


torial 1 lecture hour per week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Bachelor’s degree programme in Mechanical Engineering, the compe-


tences to be acquired in the modules Fundamentals of Mathematics, 


Engineering Mathematics and Fundamentals of Natural Sciences are 


required. In the Diploma degree programme in Process Engineering and 


Natural Materials Technology and in the Bachelor’s degree programme in 


Process Engineering and Natural Materials Technology, the competences 


to be acquired in the modules Fundamentals of Mathematics and Engi-


neering Mathematics are required. 


  







 


Usability 
36, 42, 54


 The module is a compulsory module in the Diploma degree programme 


in Mechanical Engineering as well as Process Engineering and Natural 


Materials Technology and in the Bachelor’s degree programme in Me-


chanical Engineering as well as Process Engineering and Natural Materi-


als Technology. It creates the prerequisites in the Diploma degree pro-


gramme in Mechanical Engineering for the modules Aeroelastics, Design 


of Jet Engines, Thermal Turbines, Diagnostics and Acoustics, Elastic Struc-


tures and Technical Fluid Mechanics, Renewable Energy Supply, Extend-


ed Fundamentals for Mechanical Engineering, Experimental Fluid and 


Solid Mechanics, Subject-Related Internship, Interdisciplinary Technical 


Qualification of Mechanical Engineering, Research Internship, Gasdynam-


ics, Gas Dynamics and Numerical Fluid Mechanics, Building Energy Engi-


neering, Fundamentals of Aerodynamics and Flight Mechanics, Funda-


mentals of Flight Propulsion, Fundamentals of Aerospace Engineering, 


Fundamentals of Aerospace Vehicles, Continuum Mechanics and Multi-


functional Structures, Aircraft Systems, Machine Laboratory, Multi-Body 


Dynamics and Computational Fluid Dynamics, Mobile refrigeration and 


heat pump technology, Numerical Methods of Fluid Mechanics and 


Structural Mechanics, Numerical Modelling of Multiphase Flows, Process 


Measurement Technology and Mathematical Methods of Measurement 


Data Processing, Process Simulation and Validation in Power Engineer-


ing, Process Thermodynamics, Air Conditioning Systems/Supply Engi-


neering, Refrigeration and heat pump technology for mobile applica-


tions, Rheological Principles and Applications, Simulation and Experi-


mental Studies on Internal Combustion Engines, Simulation Technology 


in Fluid Mechanics, Fluid Mechanics and Simulation Methods, Technology 


of Flight Propulsion, Thermal Process Technology, Thermofluiddynamics, 


Turbomachines for Flight Propulsion, Turbo Pumps and Piston Working 


Machines, Turbocompressors, Turbulent Flows and their Modelling, as 


well as Heat Exchanger, Pipings, Pressure Vessels and Energy Storage. It 


creates the prerequisites in the Diploma degree programme in Process 


Engineering and Natural Materials Technology for the modules Subject-


Related Internship, Research Internship, Fundamentals of Chemical Pro-


cess Engineering, Fundamentals of Mechanical and Thermal Process En-


gineering, Fundamental Processes of Thermal Process Engineering, 


Wood Drying and Modification, Unit Operations in Food Engineering Pro-


cesses, Mechanical Process Engineering and Process Analysis, Multiphase 


Reactions, Fluid Mechanics for Mechanical Process Engineering and 


Technology of Wood-based Materials Processing and Paper Processing. It 


creates the prerequisites in the Bachelor’s degree programme in Me-


chanical Engineering for the modules Elastic Structures and Technical 


Fluid Mechanics, Extended Fundamentals for Mechanical Engineering, 


Fundamentals of Aerodynamics and Flight Mechanics, Fundamentals of 


Flight Propulsion, Fundamentals of Aerospace Engineering, Fundamen-


tals of Aerospace Vehicles, Continuum Mechanics and Multifunctional 


Structures, Multi-Body Dynamics and Computational Fluid Dynamics, 


Process Thermodynamics, Fluid Mechanics and Simulation Methods as 


well as Heat Exchanger, Pipings, Pressure Vessels and Energy Storage. It 


creates the prerequisites in the Bachelor’s degree programme in Process 


Engineering and Natural Materials Technology for the modules Funda-


mentals of Chemical Process Engineering, Fundamentals of Mechanical 


and Thermal Process Engineering, Fundamental Processes of Thermal 


Process Engineering, Mechanical Process Engineering and Process Analy-


sis, Multiphase Reactions as well as Fluid Mechanics for Mechanical Pro-







 


cess Engineering. 


 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 150 minutes 


duration. 


Credit points and 


grades 


5 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 150 hours. 


Duration of the 


module 


The module covers one semester. 


  








 


Module number Module name Responsible lecturer 


MW-MB-21 Research Internship Dean of Studies Mechanical Engineer-


ing 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have the competence to independently apply the 


knowledge, skills and abilities they have acquired during their studies to 


solve a complex scientific problem, to develop and implement concepts, 


to trace the work steps, to document them, and to present and discuss 


the results. Furthermore, they are able to independently acquire new 


findings and knowledge as well as scientific methods and skills of an 


advanced engineering activity. 


Contents  The content of the module is the application of the competences ac-


quired during the course of study for the independent solution of delim-


ited scientific problems with a basic or application-oriented character 


from all areas of mechanical engineering and related subject areas. 


Teaching and learn-


ing methods 


Project (2 lecture hours per week) and self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules General and Engineering-


Specific Qualifications in Mechanical Engineering, Business Administra-


tion and Language Competence, Production Engineering, Fundamentals 


of Electrical Engineering, Fundamentals of Mathematics, Fundamentals 


of Fluid Mechanics, Fundamentals of Material Science, Computer Sci-


ence, Engineering Mathematics, Design Theory, Machine Elements, 


Measurement and Automation Engineering, Fundamentals of Natural 


Sciences, Special Topics of Mathematics, Engineering Mechanics - 


Strength of Materials, Engineering Mechanics - Kinematics and Kinetics, 


Engineering Mechanics - Statics and Engineering Thermodynamics/Heat 


Transfer are required.In the Diploma-postgraduate degree programme 


in Mechanical Engineering, basic knowledge of Business Administration 


as well as professional and scientific language, basic competences in 


computer application and software development in mechanical engi-


neering, electrical engineering, Production Engineering, strength of ma-


terials theory, kinematics and kinetics, construction engineering and 


design, of Machine Elements, physics and chemistry, statics, fluid me-


chanics, technical thermodynamics and heat transfer, materials engi-


neering, as well as basic, extended and specific competences in mathe-


matics at Bachelor’s level in engineering, such as can be acquired in the 


modules named above. In the Diploma-postgraduate degree pro-


gramme in Mechanical Engineering, the competences to be acquired in 


the module Measurement and Automation Engineering are required. 


  







 


Usability The module is a compulsory module in the Diploma degree programme 


in Mechanical Engineering and in the Diploma-postgraduate degree pro-


gramme in Mechanical Engineering. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a project work of 425 hours and a 


presentation of 20 minutes duration. The project work and the presenta-


tion can each be done in English. The project work is relevant for passing 


the module examination. 


Credit points and 


grades 


16 credit points can be acquired through the module. The module grade 


results from the weighted average of the grades of the individual exami-


nation performances. The project work is weighted four times and the 


presentation is weighted once. 


Frequency of the  


module 


The module is offered every semester. 


Workload The total workload is 480 hours. 


Duration of the mo-


dule 


The module covers two semesters. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-PT-06 Development of Machine Tools Prof. Ihlenfeldt 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students master basic knowledge, methodological skills and practi-


cal skills for functionally appropriate constructive design and metrologi-


cal evaluation of the main assemblies of machine tools. 


Contents  Contents of the module are the functions and designs of frames, main 


spindles and feed axes as well as the basic design rules for constructive 


implementation and optimisation in the design of the frame, bearing 


and guide systems. The module includes the basic knowledge for the 


metrological assessment of machine tools. Further contents are the cri-


teria for the selection of electromechanical drives, the design of their 


control and regulation as well as the steps for the mechanical and con-


trol-side integration of main and feed drives in machine tools. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 2 lecture hours per week, 


practical course 1 lecture hour per week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, in the 


Bachelor’s degree programme in Mechanical Engineering as well as in 


the Diploma-postgraduate degree programme in Mechanical Engineer-


ing, the competences to be acquired in the module Production Engineer-


ing - Machine Tools and Production Automatization are required. 


Usability The module is one of four compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Pro-


duction Engineering, two of which must be chosen, and one of four 


compulsory elective modules in the Bachelor’s degree programme in 


Mechanical Engineering in the profile recommendation Production Engi-


neering, two of which must be chosen. The module is one of 30 compul-


sory elective modules in the Diploma-postgraduate programme in Me-


chanical Engineering in the field of study Production Engineering, of 


which modules amounting to 60 credit points must be chosen. The 


module cannot be selected in the Diploma-postgraduate degree pro-


gramme in Mechanical Engineering if it has already been completed in 


the Bachelor’s degree programme in Mechanical Engineering. It creates 


the prerequisites in the Diploma degree programme in Mechanical Engi-


neering for the modules Property and Behavior Analysis of Machine 


Tools as well as Conceptual Design of Machine Tools. It creates the pre-


requisites in the Diploma-postgraduate degree programme in Mechani-


cal Engineering for the module Property and Behavior Analysis of Ma-


chine Tools. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration. Bonus performance for the written examination is a perfor-


mance status check of 15 hours. 


Credit points and 


grades 


7 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 







 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 210 hours. 


Duration of the mo-


dule 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer
 32


 


MW-MB-AKM-29 Systems Engineering Prof. Paetzold-Byhain 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students are able to develop complex mechatronic products in pro-


ject-related teams in an interdisciplinary manner using modern methods 


and tools. They are able to design, model and simulate mechatronic sys-


tems. 


Contents  The module covers the procedure of developing mechanical components 


(parts and assemblies in the mechanical CAD system) and their concepts, 


which enable the integration of models from other disciplines (electrical 


components as a result of development in the electrical CAD system as 


well as software for controlling system components). It further includes 


the fundamentals and practical application of suitable modelling meth-


ods, the modelling of mechatronic components, in particular the struc-


ture, function and use of mechatronic systems. Further contents of the 


module are modelling and system description as well as the practical 


integration of actuator, sensor and computer elements including the 


challenges of modern systems in the design process. 


Teaching and learn-


ing methods 


Lecture 3 lecture hours per week, exercise 2 lecture hours per week, 


practical course 1 lecture hour per week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fluid Power and Electrical Drive 


Systems, Fundamentals of Mathematics, Computer Science, Engineering 


Mathematics, Design Theory, Measurement and Automation Engineering 


and Fundamentals of Natural Sciences are required. In the Diploma-


postgraduate degree programme in Mechanical Engineering, basic com-


petences in computer application and software development in mechan-


ical engineering, construction technology and design, physics and chem-


istry as well as basic and advanced competences in mathematics at 


Bachelor’s level in engineering science, such as can be acquired in the 


aforementioned modules, are required. In the Diploma-postgraduate 


degree programme in Mechanical Engineering, the competences to be 


acquired in the modules Fluid Power and Electrical Drive Systems as well 


as Measurement and Automation Engineering are required. 


Usability The module is one of eight compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Gen-


eral and Structural Mechanical Engineering, of which three must be cho-


sen. The module is one of eight compulsory elective modules in the Di-


ploma-postgraduate programme in Mechanical Engineering in the field 


of study General and Structural Mechanical Engineering, of which three 


must be chosen, and one of seven compulsory elective modules in the 


field of study Processing Machines and Textile Machines Engineering, of 


which three must be chosen.  


  







 


Requirements for 


the award of credit 


points
 52


 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 120 minutes 


duration and a paper of 65 hours. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


results from the unweighted average of the grades of the individual ex-


amination performances. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  








 


Module number Module name Responsible lecturer 


MW-MB-22 Interdisciplinary Technical 


Qualification of Mechanical 


Engineering 


Dean of Studies Mechanical Engineer-


ing 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students possess special interdisciplinary knowledge and key qualifi-


cations that strengthen competences for working in the field of mechani-


cal engineering and promote and deepen interdisciplinarity. The stu-


dents know interdisciplinary dialogue possibilities in the field of engi-


neering. They have knowledge of assessing technical processes at a 


cross-disciplinary engineering science competence level. 


Contents  The contents are, according to the students' choice, different aspects 


from all fields of mechanical engineering, especially from the fields of 


general and constructive mechanical engineering, energy technology, 


Automotive and Railway Vehicle Engineering, lightweight construction, 


aerospace technology, Production Engineering, simulation methods of 


mechanical engineering, processing machines and textile machine engi-


neering. 


Teaching and learn-


ing methods 


The module comprises, at the student's choice, lecture, exercise, semi-


nar, practical course as well as tutorial in the scope of at least 4 lecture 


hours per week and self-study. The courses are to be selected from the 


catalogue of Interdisciplinary Technical Qualification of Mechanical Engi-


neering to the extent specified. This catalogue, including the respective 


required examinations and their weightings, is announced at the begin-


ning of the semester as is customary in the faculty. 


  







 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules General and Engineering-Specific 


Qualifications in Mechanical Engineering, Business Administration and 


Language Competence, Production Engineering, Fundamentals of Electri-


cal Engineering, Fundamentals of Mathematics, Fundamentals of Fluid 


Mechanics, Fundamentals of Material Science, Computer Science, Engi-


neering Mathematics, Design Theory, Machine Elements, Measurement 


and Automation Engineering, Fundamentals of Natural Sciences, Special 


Topics of Mathematics, Engineering Mechanics - Strength of Materials, 


Engineering Mechanics - Kinematics and Kinetics, Engineering Mechanics 


- Statics and Engineering Thermodynamics/Heat Transfer are required. In 


the Diploma-postgraduate degree programme in Mechanical Engineer-


ing, basic knowledge of Business Administration as well as professional 


and scientific language, basic competences in computer application and 


software development in mechanical engineering, electrical engineering, 


Production Engineering, strength of materials theory, kinematics and 


kinetics, construction engineering and design, of Machine Elements, 


physics and chemistry, statics, fluid mechanics, technical thermodynam-


ics and heat transfer, materials engineering, as well as basic, extended 


and specific competences in mathematics at Bachelor’s level in engineer-


ing, such as can be acquired in the modules named above. In the Diplo-


ma-postgraduate degree programme in Mechanical Engineering, the 


competences to be acquired in the module Measurement and Automa-


tion Engineering are required. 


Usability The module is a compulsory module in the Diploma degree programme 


in Mechanical Engineering and in the Diploma-postgraduate degree pro-


gramme in Mechanical Engineering. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of the examination performances specified 


according to the catalogue Interdisciplinary Technical Qualification of 


Mechanical Engineering. 


Credit points and 


grades 


8 credit points can be acquired through the module. The module grade 


results from the weighted average of the grades of the individual exami-


nation performances according to the catalogue Interdisciplinary Tech-


nical Qualification of Mechanical Engineering. 


Frequency of the  


module 


The module is offered every semester. 


Workload The total workload is 240 hours. 


Duration of the 


module 


The module covers two semesters. 


  












 


Module number Module name Responsible lecturer 


MW-MB-PT-10 Production Measurement 


Technology 


Prof. Odenbach 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students master the basics of modern measuring methods and sys-


tems as they are used in production metrology. They are theoretically 


and practically able to evaluate methods of digital image processing, 


three-dimensional imaging and coordinate metrology and apply them to 


concrete problems in production metrology. Furthermore, they are able 


to select suitable measurement methods for special problems in Produc-


tion Engineering and to weigh up their measurement accuracies. 


Contents  The module includes the basics of modern measurement methods for 


manufacturing technology such as digital image processing, X-ray tomog-


raphy and coordinate measurement technology as well as triangulation 


methods and aspects of measurement uncertainty determination. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, practical course 2 lecture hours per 


week, self-study. 


Requirements for 


participation 


None. 


Usability The module is one of four compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Pro-


duction Engineering, of which two must be chosen. The module is one of 


24 compulsory elective modules in the Diploma-postgraduate pro-


gramme in Mechanical Engineering in the field of study Power Engineer-


ing and one of 30 compulsory elective modules in the field of study Pro-


duction Engineering, of which modules amounting to 60 credit points 


must be selected in each case. It creates the prerequisites in the Diploma 


degree programme in Mechanical Engineering for the module Photonic 


Measurement Technology. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of an oral examination performance as an 


individual examination of 45 minutes duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-ET-02 Process Thermodynamics Prof. Breitkopf 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have mastered the basic thermodynamic terms and have 


the ability to independently formulate relevant energy technology prob-


lems with basic thermodynamic laws. They are able to thermodynamical-


ly evaluate energy conversions in technical cycle processes on the basis 


of the first and second law. The students know characteristic reactor 


types of energy technology and can classify and evaluate practical exam-


ples. They are able to understand and independently apply material and 


heat balances for ideal reactors on the basis of fundamental laws of ki-


netics and thermodynamics. 


Contents  Contents of the module are applications of the first and second law to 


cyclic processes as well as the general classification and development of 


evaluation criteria for cyclic processes in general. Basic comparative pro-


cesses for combustion engines, gas and steam turbines, combined gas-


steam processes, heat-power cogeneration as well as link processes, 


processes with humid air (cooling tower) and typical reactors of energy 


technology as well as their classification and optimisation potentials are 


further contents. The module covers basic concepts of kinetics and 


thermodynamics of material and heat balances of ideal and real reactors 


(stirred tank and flow tube) as well as their residence time behaviour and 


evaluation of reactors. Further contents are the influence of mass trans-


fer on reactor operation (macrokinetics) and applications (e.g. catalysis). 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Bachelor’s degree programme in Mechanical Engineering, the compe-


tences to be acquired in the modules Fundamentals of Mathematics, 


Fundamentals of Fluid Mechanics, Engineering Mathematics, Fundamen-


tals of Natural Sciences, Special Topics of Mathematics and Engineering 


Thermodynamics/Heat Transfer are required. In the Diploma-


postgraduate degree programme in Mechanical Engineering, basic com-


petences in physics and chemistry, fluid mechanics, technical thermody-


namics and heat transfer as well as basic, extended and specific compe-


tences in mathematics at engineering Bachelor’s level are required, as 


they can be acquired, for example, in the modules named above. 


  







 


Usability
 1, 9, 54


 The module is a compulsory module in the Diploma degree programme 


in Mechanical Engineering in the field of study Power Engineering and in 


the Bachelor’s degree programme in Mechanical Engineering in the pro-


file recommendation Power Engineering. The module is one of 24 com-


pulsory elective modules in the Diploma-postgraduate programme in 


Mechanical Engineering in the field of study energy engineering, one of 


21 compulsory elective modules in the field of study Aerospace Engineer-


ing and one of 20 compulsory elective modules in the field of study Simu-


lation Methods in Mechanical Engineering, of which modules amounting 


to 60 credit points must be selected in each case. The module cannot be 


selected in the Diploma-postgraduate degree programme in Mechanical 


Engineering if it has already been completed in the Bachelor’s degree 


programme in Mechanical Engineering. It creates the prerequisites in the 


Diploma degree programme in Mechanical Engineering and in the Di-


ploma-postgraduate degree programme in Mechanical Engineering for 


the modules Thermal Turbines, Energy and Load Management, Evalua-


tion of Energy Efficiency and Economy, Gas Dynamics and Numerical 


Fluid Mechanics, Building Energy Systems, Nuclear Reactor Engineering, 


Process Simulation and Validation in Power Engineering, Reactor Physics, 


Thermo Hydraulics and Safety of Nuclear Facilities, Turbocompressors 


and District Heating Systems. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration. 


Credit points and 


grades 


7 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 210 hours. 


Duration of the 


module 


The module covers one semester. 


 


  








 


Module number Module name Responsible lecturer 32 


MW-MB-AKM-01 


MW-MB-KST-28 


MW-MB-VTMB-01 


Fundamentals of Construction 


and Dynamic Dimensioning of 


Machines 


Prof. Paetzold-Byhain 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have the basic skills to systematically design constructive 


development processes and to solve typical machine-dynamic problems 


that arise in the process. The students master important procedures and 


tools for methodical product development. They are able to describe 


product requirements appropriately, develop functional models and in-


tegrate the development results into the organisational process of a 


company. The students know mechanical and mathematical substitute 


models for typical machine dynamic problems as well as their solution 


methods. They are able to distinguish typical phenomena of machine 


dynamics and to understand important correlations as well as to analyse 


and solve basic problems from machine dynamics independently, critical-


ly and according to requirements. Furthermore, they are able to analyse 


and evaluate the vibration behaviour of dynamic systems. 


Contents  The focus on the design development process includes the fundamentals 


and methods for the development of mechanical engineering products, 


in particular fundamentals (Machinery Directive), technology develop-


ment, strategic product planning, industrial property rights, methodical 


product development, quality assurance and release and change man-


agement. The focus on machine dynamics includes mechanical and 


mathematical substitute models for typical machine dynamic problems 


as well as their solution methods, in particular model formation and pa-


rameter identification, damping, dynamics of rigid machines, foundation 


and vibration isolation, modal consideration of vibration systems (eigen-


value problems), longitudinal, torsional and bending oscillators, vibration 


absorbers, mass balancing, balancing of rotor systems. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 2 lecture hours per week, 


practical course 1 lecture hour per week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Bachelor’s degree programme in Mechanical Engineering, the compe-


tences to be acquired in the modules Fundamentals of Mathematics, 


Computer Science, Engineering Mathematics, Design Theory and Engi-


neering Mechanics - Kinematics and Kinetics are required. In the Diplo-


ma-postgraduate degree programme in Mechanical Engineering, basic 


competences of computer application and software development in me-


chanical engineering, kinematics and kinetics, construction engineering 


and design as well as basic and advanced competences of mathematics 


at engineering Bachelor’s level are required, as they can be acquired, for 


example, in the modules named above. 


Usability The module is a compulsory module in the Diploma degree programme 


in Mechanical Engineering in the fields of study General and Structural 


Mechanical Engineering as well as Processing Machines and Textile Ma-


chines Engineering and in the field of study Automotive and Railway Ve-


hicle Engineering one of five compulsory elective modules, of which three 


must be chosen. The module is a compulsory module in the Bachelor’s 







 


degree programme in Mechanical Engineering in the profile recommen-


dations of General and Structural Mechanical Engineering as well as Pro-


cessing Machines and Textile Machines Engineering and in the profile 


recommendation of Automotive and Railway Vehicle Engineering one of 


five compulsory elective modules, of which three must be chosen. The 


module is one of 27 compulsory elective modules in the Diploma-


postgraduate programme in Mechanical Engineering in the field of study 


General and Structural Mechanical Engineering, one of 24 compulsory 


elective modules in the field of study Power Engineering, one of 20 com-


pulsory elective modules in the field of study Automotive and Railway 


Vehicle Engineering, one of 21 compulsory elective modules in the field 


of study Aerospace Engineering and one of 30 compulsory elective mod-


ules in the field of study Production Engineering, of which modules 


amounting to 60 credit points must be chosen in each case. The module 


cannot be selected in the Diploma-postgraduate degree programme in 


Mechanical Engineering if it has already been completed in the Bachelor’s 


degree programme in Mechanical Engineering. It creates the prerequi-


sites in the Diploma degree programme in Mechanical Engineering for 


the modules CAE Cases for the Machine Development, Industrial Design 


Methodology in Product Development, Machines and Technologies for 


Textile Constructions, Mobile Machinery/Off-road Vehicle Technology – 


Analysis, Drive Technology in Processing Machines, Methodical Product 


Development and Selected Tools as well as Two-Dimensional Design 


Fundamentals in Industrial Design. It creates the prerequisites in the 


Bachelor’s degree programme in Mechanical Engineering for the module 


Methodical Product Development and Selected Tools. It creates the pre-


requisites in the Diploma-postgraduate degree programme in Mechani-


cal Engineering for the modules Industrial Design Methodology in Prod-


uct Development, Mobile Machinery/Off-road Vehicle Technology – Anal-


ysis, Methodical Product Development and Selected Tools as well as Two-


Dimensional Design Fundamentals in Industrial Design. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 240 minutes 


duration and a paper with a processing time until the end of the lecture 


period. The written examination is relevant for passing the module ex-


amination. 


Credit points and 


grades 


7 credit points can be acquired through the module. The module grade 


results from the weighted average of the grades of the individual exami-


nation performances. The written examination is weighted five times and 


the paper is weighted once. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 210 hours. 


Duration of the 


module 


The module covers one semester. 


 


  








 


Module number Module name Responsible lecturer 


MW-MB-PT-13 Photonic Measurement Tech-


nology 


Prof. Lasagni 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have extended basic knowledge of measurement proce-


dures, measurement systems and measurement methods from meas-


urement technology and can determine physical quantities and proper-


ties with the help of light. 


Contents  Contents of the module are optical methods for length measurement 


tasks as well as the basics of characterising surface topography (confocal 


microscopy, white light interferometry and laser profilometry). The mod-


ule covers photonic based methods such as ellipsometry and spectros-


copy for property determination. 


Teaching and learn-


ing methods 


Lecture 3 lecture hours per week, practical course 2 lecture hours per 


week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the module Production Measurement Tech-


nology are required. 


Usability The module is one of ten compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Production Engineering, of which three must be selected. The 


module is one of 30 compulsory elective modules in the Diploma post-


graduate course in mechanical engineering in the field of study Produc-


tion Engineering, of which modules amounting to 60 credit points must 


be selected. The module can only be selected once in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Production Engineering. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 120 minutes 


duration and a collection of protocols. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


results from the weighted average of the grades of the individual exami-


nation performances. The written examination is weighted twice and the 


collection of protocols is weighted once. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer
 32


 


MW-MB-ET-04 Fundamentals of Power Ma-


chinery 


Dr. Jäger 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students master the methodical basics of design, construction, and 


operating behaviour of turbo and piston machines. Furthermore, they 


are able to select and dimension suitable fluid energy machines for dif-


ferent processes. 


Contents  The module covers turbomachinery, in particular the principle of energy 


conversion, design fundamentals of axial and radial stages, and energy 


conversion losses. The module further covers reciprocating engines, in 


particular the basic processes in the working chambers of combustion 


engines, compressors, pumps and expansion engines, the kinematics 


and loading of the engine, flywheel dimensioning, charge exchange con-


trol, and general design principles. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Material Sci-


ence, Design Theory, Fluid Mechanics and Simulation Methods, Engineer-


ing Mechanics - Strength of Materials, Engineering Mechanics - Kinemat-


ics and Kinetics as well as Engineering Thermodynamics/Heat Transfer 


are required. In the Diploma-postgraduate degree programme in Me-


chanical Engineering, basic competences in strength of materials, kine-


matics and kinetics, construction engineering and design, technical 


thermodynamics and heat transfer as well as materials engineering at 


Bachelor’s level are required, such as can be acquired in the modules 


named above. In the Diploma-postgraduate degree programme in Me-


chanical Engineering, the competences to be acquired in the module 


Fluid Mechanics and Simulation Methods are required. 


  







 


Usability
 1, 9, 42, 54


 The module is a compulsory module in the Diploma degree programme 


in Mechanical Engineering in the field of study Power Engineering. The 


module is one of 27 compulsory elective modules in the Diploma-


postgraduate programme in Mechanical Engineering in the field of study 


General and Structural Mechanical Engineering, one of 24 compulsory 


elective modules in the field of study Power Engineering and one of 20 


compulsory elective modules in the field of study Simulation Methods in 


Mechanical Engineering, of which modules amounting to 60 credit points 


must be selected in each case. It creates the prerequisites in each case in 


the Diploma degree programme in Mechanical Engineering and in the 


Diploma-postgraduate degree programme in Mechanical Engineering for 


the modules Thermal Turbines, Renewable Energy Supply, Gas Dynamics 


and Numerical Fluid Mechanics, Demand side management of refrigera-


tion systems and heat pumps, Machine Laboratory, thermal process 


technology, Turbo Pumps and Piston Working Machines, Turbocompres-


sors, Processes and Machines for Low Temperature and Waste Heat Uti-


lization as well as District Heating Systems. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration and a paper with a processing time until the end of the lecture 


period. The written examination is relevant for passing the module ex-


amination. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


results from the weighted average of the grades of the individual exami-


nation performances. The written examination is weighted four times 


and the paper is weighted once. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


  








 


Module number Module name Responsible lecturer 


MW-MB-AKM-02 


MW-MB-KST-01 


Fluid Power and Electrical Drive 


Systems 


Prof. Weber 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students know the basic structure and mode of operation of fluid 


power and electrical components and drive systems. The students are 


able to generate and control movements and forces in machines, sys-


tems and vehicles with fluid power and electrical drives. They have mas-


tered the physical principles of hydraulics and pneumatics and can apply 


the calculations possible with them to simple systems and components. 


They are able to interpret fluid power engineering circuit diagrams, they 


know the basic operating principles of the most common electrical ma-


chines and are familiar with the basics of drive control, the interfaces to 


the mechanics and the connection to the electrical network and know 


the essential assessment criteria for system behaviour. 


Contents  In the focus on the fundamentals of fluid power drives and controls, the 


module covers the physical fundamentals, the mode of operation and 


the performance parameters of hydraulic and pneumatic components as 


well as the linking of the components to fluid-mechatronic drive systems 


in stationary and mobile machines. The focus on electrical drives in-


cludes, in particular, electrical machines and their integration into drive 


systems, especially the operating principles of three-phase motors as 


well as their static and dynamic operating behaviour and the associated 


design methods. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Bachelor’s degree programme in Mechanical Engineering, the compe-


tences to be acquired in the modules Production Engineering, Funda-


mentals of Mathematics, Engineering Mathematics, Design Theory, Ma-


chine Elements, Fundamentals of Natural Sciences as well as Engineering 


Mechanics - Kinematics and Kinetics are required in each case. In the 


Diploma-postgraduate degree programme in Mechanical Engineering, 


basic competences in Production Engineering, kinematics and kinetics, 


construction technology and design, physics and chemistry, Machine 


Elements as well as basic and advanced competences in mathematics at 


Bachelor’s level in engineering science, such as can be acquired in the 


modules named above, are required. 


  







 


Usability The module is a compulsory module in the Diploma degree programme 


in Mechanical Engineering in the field of study General and Structural 


Mechanical Engineering and in the field of study Automotive and Railway 


Vehicle Engineering one of five compulsory elective modules, of which 


three must be chosen. The module is a compulsory module in the Bache-


lor’s degree programme in Mechanical Engineering in the profile recom-


mendation General and Structural Mechanical Engineering and in the 


profile recommendation Automotive and Railway Vehicle Technology one 


of five compulsory elective modules, of which three must be chosen. The 


module is one of 27 compulsory elective modules in the Diploma-


postgraduate programme in Mechanical Engineering in the field of study 


General and Structural Mechanical Engineering, one of 24 compulsory 


elective modules in the field of study Power Engineering, one of 20 com-


pulsory elective modules in the field of study Automotive and Railway 


Vehicle Engineering, one of 21 compulsory elective modules in the field 


of study Aerospace Engineering, one of 30 compulsory elective modules 


in the field of study Production Engineering and one of 17 compulsory 


elective modules in the field of study Processing Machines and Textile 


Machines Engineering, of which modules amounting to 60 credit points 


must be selected in each case. The module cannot be selected in the 


Diploma-postgraduate degree programme in Mechanical Engineering if it 


has already been completed in the Bachelor’s degree programme in Me-


chanical Engineering. It creates the prerequisites in the Diploma degree 


programme in Mechanical Engineering and in the Diploma-postgraduate 


degree programme in Mechanical Engineering for the modules Compu-


tational Engineering in Fluid Power, Fluid Power Components and Sys-


tems, Fundamentals of Agricultural Systems Technology, Off-road Vehicle 


Technology - Systems as well as Systems Engineering. It creates the pre-


requisites in the Bachelor’s degree programme in Mechanical Engineer-


ing for the module Fundamentals of Agricultural Systems Technology. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration. 


Credit points and 


grades 


7 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 210 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-PT-15 Production Automatization - 


Advanced Course 


Prof. Brosius 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have basic knowledge, methodical and practical skills for 


process chains for the automated production of components. They know 


the importance of physical components made of a wide variety of mate-


rials for special purposes in the individual phases of the product devel-


opment process. The students are able to make scientifically justified 


decisions on the use of 3D-CAD models in conjunction with CAx, rapid 


technologies and CNC multi-axis technologies. Special features of multi-


axis machining can be experienced in a differentiated manner. Further-


more, they recognise the importance of information and software for 


selected Production Engineering information systems and processes with 


reference to the application of modern and intelligent software technol-


ogies. 


Contents  The module covers components with large geometric freedoms and pre-


dominantly free-form surfaces, processes and process chains for the 


rapid-response production of models, prototypes, tools and series com-


ponents with rapid technologies in product development and manufac-


turing, as well as the design, planning, simulation, programming and 


production of free-form surfaces with CAD/CAM systems and CNC multi-


axis technology. 


Teaching and learn-


ing methods 


Lecture 3 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Diploma-postgraduate degree programme in Mechanical Engineering, 


the competences to be acquired in the module Production Engineering - 


Machine Tools and Production Automatization are required. 


Usability The module is one of ten compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Production Engineering, of which three must be selected. The 


module is one of 30 compulsory elective modules in the Diploma post-


graduate course in mechanical engineering in the field of study Produc-


tion Engineering, of which modules amounting to 60 credit points must 


be selected. The module can only be selected once in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Production Engineering. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


  







 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer
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MW-MB-ET-08
 53


 


Module is replaced 


by MW-MB-ET-44 


Steam and Gas Turbines Dr. Jäger 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students master the design of steam and gas turbines and can as-


sess their operating behaviour. Furthermore, they are able to apply the 


acquired methods in order to independently carry out thermodynamic as 


well as flow and structural mechanical calculations for these machines. 


Contents  The module covers process flowcharts and the energetic evaluation of 


processes with steam and gas turbines, stage design with consideration 


of spatial flow, stress on twisted runner blades, wet steam and superson-


ic flow in turbine stages, load variation and turbine control, steam extrac-


tion, bleed steam and steam consumption diagrams, and aspects of gas 


turbine plant component design and construction. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Power Machin-


ery, Fundamentals of Fluid Mechanics, Fundamentals of Material Science, 


Process Thermodynamics, Engineering Mechanics - Strength of Materials 


and Engineering Thermodynamics/Heat Transfer are required. In the 


Diploma-postgraduate degree programme in Mechanical Engineering, 


basic competences in strength of materials, fluid mechanics, technical 


thermodynamics and heat transfer as well as materials engineering at 


Bachelor’s level are required, as they can be acquired, for example, in the 


above-mentioned modules. In the Diploma-postgraduate degree pro-


gramme in Mechanical Engineering, the competences to be acquired in 


the modules Fundamentals of Power Machinery and Process Thermody-


namics are required. 


Usability 
9
 The module is one of 18 compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Power Engineering, of which three must be selected. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 90 minutes 


duration and a paper with a processing time until the end of the lecture 


period. The written examination is relevant for passing the module ex-


amination. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


results from the weighted average of the grades of the individual exami-


nation performances. The written examination is weighted four times 


and the paper is weighted once. 


Frequency of the  


module 


The module is offered every summer semester. 







 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  








 


Module number Module name Responsible lecturer 


MW-MB-AKM-03 Mechanical Drives Prof. Schlecht 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have special knowledge of the properties and selection, 


operating behaviour, stress and stressability of essential drive elements 


and are able to develop assemblies as well as complete drive and work-


ing machines in mechanical engineering and vehicle construction. They 


are able to apply the basics of the calculation and design of planetary 


gears and to integrate them specifically and effectively into the drive 


train. The students have knowledge of project planning, dimensioning 


through load-bearing capacity investigations and the constructive im-


plementation of complex drive elements. 


Contents  The module covers the structure, function, mode of operation, construc-


tive design, layout and use of different gearboxes for industrial applica-


tions. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, exercise 3 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Bachelor’s degree programme in Mechanical Engineering, the compe-


tences to be acquired in the modules Production Engineering, Funda-


mentals of Mathematics, Engineering Mathematics, Design Theory, Ma-


chine Elements, Fundamentals of Natural Sciences and Engineering Me-


chanics - Kinematics and Kinetics are required. In the Diploma-


postgraduate degree programme in Mechanical Engineering, basic com-


petences in Production Engineering, kinematics and kinetics, construc-


tion technology and design, physics and chemistry, Machine Elements as 


well as basic and advanced competences in mathematics at Bachelor’s 


level in engineering science, such as can be acquired in the above-


mentioned modules, are required. 


  







 


Usability The module is a compulsory module in the Diploma degree programme 


in Mechanical Engineering in the field of study General and Structural 


Mechanical Engineering and in the Bachelor’s degree programme in Me-


chanical Engineering in the profile recommendation General and Struc-


tural Mechanical Engineering. The module is one of 27 compulsory elec-


tive modules in the Diploma-postgraduate programme in Mechanical 


Engineering in the field of study General and Structural Mechanical Engi-


neering, one of 24 compulsory elective modules in the field of study 


Power Engineering, one of 30 compulsory elective modules in the field of 


study Production Engineering and one of 17 compulsory elective mod-


ules in the field of study Processing Machines and Textile Machines Engi-


neering, of which modules amounting to 60 credit points must be select-


ed in each case. The module cannot be selected in the Diploma-


postgraduate degree programme in Mechanical Engineering if it has al-


ready been completed in the Bachelor’s degree programme in Mechani-


cal Engineering. It creates the prerequisites in the Diploma degree pro-


gramme in Mechanical Engineering and in the Diploma-postgraduate 


degree programme in Mechanical Engineering for the module in Material 


Handling. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 120 minutes 


duration and a paper with a processing time until the end of the lecture 


period. 


Credit points and 


grades 


7 credit points can be acquired through the module. The module grade 


results from the unweighted average of the grades of the individual ex-


amination performances. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 210 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-PT-16 Methods to Simulate and 


Design Part Made by Proto-


typing, Blanking, and Form-


ing Technology 


Prof. Brosius 


(studiendokumente.mw@tu-dresden.de) 


Qualification goals The students have in-depth knowledge of primary forming and forming 


technology, in particular of production-oriented workpiece design and 


workpiece-oriented process design. They are able to plan and design 


part production, including the necessary process design for forming and 


cutting technology, through an expanded knowledge of workpiece de-


sign. 


Contents  The module covers simple castings in sand and metal moulds in the fo-


cus on primary forming technology. In the focus sheet metal forming, the 


module includes the process design of deep drawing, bending and cut-


ting parts. The focus on solid forming includes the process design for 


forged, extruded and extruded parts in the context of the associated 


forming processes. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, exercise 2 lecture hours per week, 


practical course 1 lecture hour per week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Manufacturing Processes - Ad-


vanced Course and Production Engineering - Manufacturing Processes 


are required. In the Diploma-postgraduate Course in Mechanical Engi-


neering, the competences to be acquired in the module Production Engi-


neering - Manufacturing Processes are required. 


Usability The module is one of ten compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Production Engineering, of which three must be selected. The 


module is one of 30 compulsory elective modules in the Diploma post-


graduate course in mechanical engineering in the field of study Produc-


tion Engineering, of which modules amounting to 60 credit points must 


be selected. The module can only be selected once in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Production Engineering. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


  







 


Duration of the 


module 


The module covers one semester. 


  












 


Module number Module name Responsible lecturer
 


 


MW-MB-ET-44
 53


 Thermal Turbines Dr. Jäger 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students master the design of steam and gas turbines and can as-


sess their operating behaviour. Furthermore, they are able to apply the 


acquired methods in order to independently carry out thermodynamic as 


well as flow and structural mechanical calculations for these machines. 


Contents  The module covers process flowcharts and the energetic evaluation of 


processes with steam and gas turbines, stage design with consideration 


of spatial flow, stress on twisted runner blades, wet steam and superson-


ic flow in turbine stages, load variation and turbine control, steam extrac-


tion, bleed steam and steam consumption diagrams, and aspects of gas 


turbine plant component design and construction. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Power Machin-


ery, Fundamentals of Fluid Mechanics, Fundamentals of Material Science, 


Process Thermodynamics, Engineering Mechanics - Strength of Materials 


and Engineering Thermodynamics/Heat Transfer are required. In the 


Diploma-postgraduate degree programme in Mechanical Engineering, 


basic competences in strength of materials, fluid mechanics, technical 


thermodynamics and heat transfer as well as materials engineering at 


Bachelor’s level are required, as they can be acquired, for example, in the 


above-mentioned modules. In the Diploma-postgraduate degree pro-


gramme in Mechanical Engineering, the competences to be acquired in 


the modules Fundamentals of Power Machinery and Process Thermody-


namics are required. 


Usability  The module is one of 18 compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Power Engineering, of which three must be selected. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 90 minutes 


duration and a paper of 50 hours. The written examination is relevant for 


passing the module examination. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


results from the unweighted average of the grades of the individual ex-


amination performances. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the The module covers one semester. 







 


module 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-AKM-04 Analysis and Dimensioning Prof. Schlecht 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students master basic knowledge of the application of methods for 


the safe and economic dimensioning of components at risk of fatigue 


failure as well as for the analysis and dimensioning of selected drive ele-


ments, in particular of different types of gears and gearing by using 


modern calculation methods. The students know both generally valid, 


theoretical principles and methods with reference to mechanics and the 


effective use of materials as well as special content on gears and the use 


of modern practice-related simulation software. 


Contents  The module includes the material areas of the fatigue effect of amplitude 


and mean stress (Wöhler line), the analysis of operational stresses (eval-


uation procedures, design collectives) and methods of service life estima-


tion (Miner rule) as tools for the operational strength verification of com-


ponents, gear measurement, local stress calculation of spur and bevel 


gears, special gears and the special features of elastic internal gears. 


Teaching and learn-


ing methods 


Lecture 3 lecture hours per week, exercise 1 lecture hour per week, prac-


tical course 1 lecture hour per week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Mathematics, 


Fundamentals of Material Science, Engineering Mathematics, Design 


Theory, Machine Elements, Fundamentals of Natural Sciences as well as 


Engineering Mechanics - Kinematics and Kinetics are required. In the 


Diploma-postgraduate degree programme in Mechanical Engineering, 


basic competences of kinematics and kinetics, construction technology 


and design, Machine Elements, physics and chemistry, materials technol-


ogy as well as basic and extended competences of mathematics at the 


Bachelor’s level in engineering science are required, as they can be ac-


quired for example in the modules named above. 


Usability The module is one of five compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Gen-


eral and Structural Mechanical Engineering, of which two must be cho-


sen. The module is one of 27 compulsory elective modules in the Diplo-


ma-postgraduate programme in Mechanical Engineering in the field of 


study General and Structural Mechanical Engineering, of which modules 


amounting to 60 credit points must be selected. It creates the prerequi-


sites in the Diploma degree programme in Mechanical Engineering and 


in the Diploma-postgraduate degree programme in Mechanical Engineer-


ing for the module Material Handling. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration. 


  







 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-KST-03 Fundamentals of Internal 


Combustion Engines and Drive 


Systems 


Prof. Atzler 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have basic knowledge of the different types of powertrains 


and working machines in general and internal combustion engines in 


particular, including their system behaviour and the adaptation of differ-


ent speed and torque situations. Furthermore, the students master the 


basics of project planning, selection, dimensioning and design implemen-


tation of individual components and complex powertrain systems. 


Contents  The contents of the module are the basics of combustion engines and 


drive systems with regard to their designs and properties. The subject 


area of internal combustion engines covers the topics of structure and 


mode of operation of an internal combustion engine as well as physical 


and thermodynamic processes, pollutant formation and avoidance, regu-


lation and control. The subject area drive systems includes drive ma-


chines, driven machines and intermediate circuits with the sub-topics 


structure, function and areas of application as well as the topics control, 


regulation and modelling of drive systems. The module also includes the 


design and constructive design of gearboxes. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Bachelor’s degree programme in Mechanical Engineering, the compe-


tences to be acquired in the modules Production Engineering, Funda-


mentals of Mathematics, Engineering Mathematics, Design Theory, Ma-


chine Elements, Fundamentals of Natural Sciences, Engineering Mechan-


ics - Kinematics and Kinetics, Engineering Mechanics - Statics as well as 


Engineering Thermodynamics/Heat Transfer are required. In the Diplo-


ma-postgraduate degree programme in Mechanical Engineering, basic 


competences of Production Engineering, kinematics and kinetics, con-


struction engineering and design, Machine Elements, physics and chem-


istry, statics, technical thermodynamics and heat transfer as well as basic 


and advanced competences of mathematics at engineering Bachelor’s 


level, such as can be acquired in the modules named above, are re-


quired. 


  







 


Usability The module is one of five compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Auto-


motive and Railway Vehicle Engineering, of which three must be chosen, 


and in the Bachelor’s degree programme in Mechanical Engineering in 


the profile recommendation Automotive and Railway Vehicle Engineering 


one of five compulsory elective modules, of which three must be chosen. 


The module is one of 24 compulsory elective modules in the Diploma-


postgraduate programme in Mechanical Engineering in the field of study 


Power Engineering and one of 20 compulsory elective modules in the 


field of study Automotive and Railway Vehicle Engineering, of which 


modules amounting to 60 credit points must be selected in each case. 


The module cannot be selected in the Diploma-postgraduate degree 


programme in Mechanical Engineering if it has already been completed 


in the Bachelor’s degree programme in Mechanical Engineering. It cre-


ates the prerequisites in the Diploma degree programme in Mechanical 


Engineering and in the Diploma-postgraduate degree programme in Me-


chanical Engineering for the modules Simulation and Experimental Stud-


ies on Internal Combustion Engines, Advanced Course: Internal Combus-


tion Engines as well as Traction Mechanics. It creates the prerequisites in 


the Bachelor’s degree programme in Mechanical Engineering for the 


module Traction Mechanics. 


Requirements for 


the award of credit 


points
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The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration and a paper of 70 hours. Both examinations are relevant for 


passing the module examination. 


Credit points and 


grades 


7 credit points can be acquired through the module. The module grade 


results from the weighted average of the grades of the individual exami-


nation performances. The written examination is weighted twice and the 


paper is weighted once. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 210 hours. 


Duration of the 


module 


The module covers one semester. 


 


  








 


Module number Module name Responsible lecturer 


MW-MB-PT-18 Material Flow Systems Prof. Schmidt 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students are able to dimension material flow systems in detail, tak-


ing into account dynamic and stochastic influences, and to design con-


cepts for their control. The students are able to design intralogistics sys-


tems from special components and assemblies of material flow technol-


ogy and to dimension them mathematically. They have the ability to ana-


lyse relevant operating conditions according to the technological task, to 


select suitable material flow technology, to conceive, design and calculate 


it individually (e.g. industrial truck) or in combination as a material flow 


system (e.g. sortation loop). Furthermore, they have in-depth knowledge 


of the procedures and methods required for this and are able to develop 


the material flow systems for unit loads suitable for the realisation of the 


logistical processes. They are also proficient in the use of modern calcu-


lation programmes or tools for design and dimensioning as well as for 


simulation. By comparing analytical calculation and simulation, students 


are able to verify models and critically evaluate simulation results and 


thus both project and comprehensively analyse and optimise intralogis-


tics systems. 


Contents  The module covers planning and simulation of material flow systems, in 


particular special concepts, methods, procedures and heuristics as well 


as selected calculation and simulation tools, programming of a simula-


tion tool and calculations for application examples. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 1 lecture hour per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Production System and Intralo-


gistics as well as Production Engineering - Manufacturing and Planning 


are required. In the Diploma-postgraduate degree programme in Me-


chanical Engineering, the competences to be acquired in the module 


Production Engineering - Manufacturing and Planning are required. 


Usability The module is one of ten compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Production Engineering, of which three must be selected. The 


module is one of 30 compulsory elective modules in the Diploma post-


graduate course in mechanical engineering in the field of study Produc-


tion Engineering, of which modules amounting to 60 credit points must 


be selected. The module can only be selected once in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Production Engineering. 


  







 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 120 minutes 


duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-AKM-05 Intralogistics - Fundamentals Prof. Schmidt 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals Students master methodological knowledge of the structure, function, 


design, dimensioning and use of transport technology and intralogistics. 


They are able to analyse and design material flow systems. They know 


the theoretical principles required for the dimensioning of load-bearing 


structures, are familiar with the applicable regulations and have the abil-


ity to constructively design and calculate special load-bearing structures. 


The students are familiar with the fundamentals of logistics and have 


mastered basic methods for describing and dimensioning transport, 


handling and storage processes for unit and bulk goods and have 


knowledge of the design, programming and control development of in-


tralogistics systems. They are able to dimension and construct elements 


and assemblies for mobile machines and intralogistics systems. 


Contents  The module includes the mechanical engineering fundamentals for the 


project planning, design and use of transport technology in intralogistics, 


in particular the structure and mode of operation of the elements and 


assemblies of continuous and discontinuous conveyors, sorting and dis-


tribution systems as well as handling systems. Furthermore, the module 


includes the selection of elements and assemblies according to the re-


quired technical and technological parameters, calculation, design and 


conception of typical assemblies and systems of intralogistics as well as 


actuator and sensor technology of intralogistic components and their 


programming using model systems. 


Teaching and learn-


ing methods 


Lecture 3 lecture hours per week, exercise 1 lecture hour per week, prac-


tical course 2 lecture hours per week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Bachelor’s degree programme in Mechanical Engineering, the compe-


tences to be acquired in the modules Fundamentals of Mathematics, 


Fundamentals of Natural Sciences, Engineering Mechanics - Strength of 


Materials and Engineering Mechanics - Kinematics and Kinetics are re-


quired. In the Diploma-postgraduate degree programme in Mechanical 


Engineering, basic competences in strength of materials theory, kinemat-


ics and kinetics, mathematics as well as physics and chemistry at Bache-


lor’s level in engineering science are required, as they can be acquired, 


for example, in the above-mentioned modules. 


  







 


Usability The module is one of four compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Gen-


eral and Structural Mechanical Engineering, two of which must be cho-


sen, and one of four compulsory elective modules in the Bachelor’s de-


gree programme in Mechanical Engineering in the profile recommenda-


tion General and Structural Mechanical Engineering, two of which must 


be chosen. The module is one of 27 compulsory elective modules in the 


Diploma-postgraduate programme in Mechanical Engineering in the field 


of study General and Structural Mechanical Engineering, of which mod-


ules amounting to 60 credit points must be selected. The module cannot 


be selected in the Diploma-postgraduate degree programme in Mechan-


ical Engineering if it has already been completed in the Bachelor’s degree 


programme in Mechanical Engineering. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 90 minutes 


duration and a collection of protocols. The written examination is rele-


vant for passing the module examination. 


Credit points and 


grades 


7 credit points can be acquired through the module. The module grade 


results from the weighted average of the grades of the individual exami-


nation performances. The written examination is weighted four times 


and the collection of protocols is weighted once. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 210 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-PT-21 


MW-MB-VTMB-10 


Control of Production Ma-


chines and Plants 


Prof. Ihlenfeldt 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have basic knowledge and methodological skills for the 


functional and motion control of production machines and systems (ma-


chine-related control functionalities for serial and parallel kinematics, 


especially with servo drives). The students have practical skills with re-


gard to the design, creation and testing of control functionalities for 


production facilities with the means of IEC 61131, in the setting and op-


timisation of control loops on various feed axes, the generation and 


programming of movement in the control system, the model-based cor-


rection of movement errors and with regard to the assessment of the 


movement quality of production machines. 


Contents  The contents of the module in the area of functional control are pro-


cessing principles, implementation variants, means of description as well 


as the structure and function of classic and modern control and field bus 


systems, motion control, the structure and components of control sys-


tems, control of feed axes, kinematic transformation, path interpolation, 


model-based approaches to improving motion accuracy as well as the 


structure and function of drive bus systems. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, exercise 3 lecture hours per week, self-


study. 


Requirements for 


participation 


None. 


Usability The module is one of ten compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Pro-


duction Engineering, of which three must be chosen, and one of two 


compulsory elective modules in the field of study Processing Machines 


and Textile Machines Engineering, of which one must be chosen. The 


module is one of ten compulsory elective modules in the Diploma-


postgraduate programme in Mechanical Engineering in the field of study 


Production Engineering, of which three must be chosen. The module is 


one of 30 compulsory elective modules in the Diploma-postgraduate 


programme in Mechanical Engineering in the field of study Production 


Engineering, of which modules amounting to 60 credit points must be 


selected. The module can only be selected once in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Production Engineering. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 150 minutes 


duration. Bonus performance for the written examination is a perfor-


mance status check of 10 hours. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 







 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the mo-


dule 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-PT-02 Production Engineering - Man-


ufacturing and Planning 


Prof. Schmidt 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students are able to plan and design production and logistics sys-


tems, taking into account aspects of labour science, through an extended 


knowledge of the fundamentals of mechanical engineering, in particular 


of manufacturing methods and manufacturing processes. They under-


stand the basics of work preparation and production planning from the 


definition of a machining task to the realisation of production and logis-


tics systems as part of engineering work and can carry this out responsi-


bly. The students possess competences for the technological and tech-


nical as well as socio-technical design of work and logistics systems. 


Contents  The module includes basics, methods and calculation procedures for the 


subject areas of work preparation/production planning, planning of pro-


duction and logistics systems, production ergonomics and occupational 


health and safety, as well as calculations for application examples.  


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 1 lecture hour per week, self-


study. 


Requirements for 


participation 


None. 


Usability
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 The module is a compulsory module in the Diploma degree programme 


in Mechanical Engineering in the field of study Production Engineering 


and in the Bachelor’s degree programme in Mechanical Engineering in 


the profile recommendation Production Engineering. The module is one 


of 27 compulsory elective modules in the Diploma-postgraduate pro-


gramme in Mechanical Engineering in the field of study General and 


Structural Mechanical Engineering, one of 20 compulsory elective mod-


ules in the field of study Automotive and Railway Vehicle Engineering, 


one of 18 compulsory elective modules in the field of study Lightweight 


Construction, one of 30 compulsory elective modules in the field of study 


Production Engineering and one of 17 compulsory elective modules in 


the field of study Processing Machines and Textile Machines Engineering, 


of which modules amounting to 60 credit points must be selected in each 


case. The module cannot be selected in the Diploma-postgraduate de-


gree programme in Mechanical Engineering if it has already been com-


pleted in the Bachelor’s degree programme in Mechanical Engineering. It 


creates the prerequisites in the Diploma degree programme in Mechani-


cal Engineering and in the Diploma-postgraduate degree programme in 


Mechanical Engineering for the modules Factory Systems, Production 


Planning - Parts Production and Assembly, Material Flow Systems, Manu-


facturing Management as well as Production System and Intralogistics. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 120 minutes 


duration. 


  







 


Credit points and 


grades 


7 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 210 hours. 


Duration of the 


module 


The module covers one semester. 


 


  








 


Module number Module name Responsible lecturer 


MW-MB-AKM-06 Fundamentals of Agricultural 


Systems Technology 


Prof. Herlitzius 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have methodological knowledge regarding the structure, 


function, design, dimensioning and use of mobile machines and their 


applications in the agricultural process chains for processing, handling, 


transporting and storing agricultural products. The students can analyse 


the machines at component level in terms of their operating principles 


and design features and are able to present and explain the basics of the 


machine functionality in an engineering manner. They know the re-


quirements for mobile machines and are able to implement new re-


quirements in design solutions. 


Contents  The content of the module is the classification of existing machine sys-


tems in the process chains (universal machines up to the self-propelled 


special machines), universal machine components and their fields of 


application using the example of tractor technology as well as require-


ments for processes and machines in agriculture and the reference to 


the design principles and their mode of operation. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Bachelor’s degree programme in Mechanical Engineering, the compe-


tences to be acquired in the modules fluid power and electrical drive 


systems, fundamentals of electrical engineering, Machine Elements, En-


gineering Mechanics - Strength of Materials and Engineering Mechanics - 


Kinematics and Kinetics are required. In the Diploma-postgraduate de-


gree programme in Mechanical Engineering, basic competences in elec-


trical engineering, strength of materials theory, kinematics and kinetics 


as well as Machine Elements at Bachelor’s level in engineering science 


are required, such as can be acquired in the aforementioned modules. 


The competences to be acquired in the module Fluid power and electri-


cal drive systems are required in the Diploma-postgraduate degree pro-


gramme in Mechanical Engineering. 


  







 


Usability The module is one of four compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Gen-


eral and Structural Mechanical Engineering, two of which must be cho-


sen, and one of four compulsory elective modules in the Bachelor’s de-


gree programme in Mechanical Engineering in the profile recommenda-


tion General and Structural Mechanical Engineering, two of which must 


be chosen. The module is one of 27 compulsory elective modules in the 


Diploma-postgraduate programme in Mechanical Engineering in the field 


of study General and Structural Mechanical Engineering, of which mod-


ules amounting to 60 credit points must be selected. The module cannot 


be selected in the Diploma-postgraduate degree programme in Mechan-


ical Engineering if it has already been completed in the Bachelor’s degree 


programme in Mechanical Engineering. It creates the prerequisites in the 


Diploma degree programme in Mechanical Engineering and in the Di-


ploma-postgraduate degree programme in Mechanical Engineering for 


the module Design of Agricultural Systems Technology. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration and an oral examination performance of 30 minutes duration 


as a group examination. 


Credit points and 


grades 


7 credit points can be acquired through the module. The module grade 


results from the weighted average of the grades of the individual exami-


nation performances. The written examination is weighted twice and the 


oral examination performance is weighted once. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 210 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-AKM-07 Fluid Power Components and 


Systems 


Prof. Weber 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals Students are able to design fluid power drive systems according to func-


tional, safety and energy aspects. They can select components for drive 


technology tasks and dimension piping systems, also taking cost aspects 


into account. Furthermore, the students know the properties of hydraulic 


fluids and are able to select them according to the application. The stu-


dents know the constructive design of seals and sealing systems in fluid 


power technology and are able to design these according to the drive 


technology task. 


Contents  The module includes components and systems of hydraulics and pneu-


matics, sealing technology and the control of hydraulic drives. It includes 


methods that enable the constructive design, layout and calculation of 


the above-mentioned components, systems and seals. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 1 lecture hour per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and the 


Diploma-postgraduate degree programme in Mechanical Engineering, 


the competences to be acquired in the module Fluid Power and Electrical 


Drive Systems are required. 


Usability The module is one of five compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Gen-


eral and Structural Mechanical Engineering, of which two must be cho-


sen. The module is one of 27 compulsory elective modules in the Diplo-


ma-postgraduate programme in Mechanical Engineering in the field of 


study General and Structural Mechanical Engineering and one of 24 


compulsory elective modules in the field of study Power Engineering, of 


which modules amounting to 60 credit points must be selected in each 


case. It creates the prerequisites in the Diploma degree programme in 


Mechanical Engineering and in the Diploma-postgraduate degree pro-


gramme in Mechanical Engineering for the modules Fluid-Mechatronics 


in Industrial Applications and Fluid-Mechatronics in Mobile Applications. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 












 


Module number Module name Responsible lecturer 


MW-MB-PT-23 Laser Precision Machining Prof. Lasagni 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have extended basic knowledge of laser precision machin-


ing processes, which are implemented for the production of structural 


elements on 2D or 3D components as well as the functionalisation of 


their surfaces. 


Contents  The module covers the fundamentals of the interaction of photons with 


matter, photothermal and photochemical interactions of different mate-


rials as a basis for the treatment of the various laser micromachining 


processes such as laser ablation (direct laser writing), laser drilling and 


mask projection processes. Further contents of the module are also non-


classical processes, in particular laser-induced periodic surface structur-


ing, laser interference lithography, direct laser interference structuring, 


polygon scanner-based structuring processes as well as the production 


of three-dimensional elements by two-photon polymerization. In addi-


tion, laser beam sources used as well as basics of laser safety are further 


contents of the module. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, exercise 1 lecture hour per week, prac-


tical course 1 lecture hour per week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Diploma-postgraduate degree programme in Mechanical Engineering, 


the competences to be acquired in the modules Laser and Plasma Tech-


nology and Production Engineering - Manufacturing Processes are re-


quired. 


Usability The module is one of nine compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Production Engineering, three of which must be chosen. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 120 minutes 


duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer
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MW-MB-PT-08
 53


 


Module is replaced 


by MW-MB-PT-33 


Production Planning - Advan-


ced Course 


Prof. Schmale 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students know the procedures and methods for selecting the pro-


cess steps, determining the operating resources and the process param-


eterisation within the scope of work preparation for the processes of 


parts production and assembly. They are able to apply methods and sys-


tems for NC planning and NC simulation in conjunction with automated 


technology planning and to evaluate CAD/NC process chains. They are 


proficient in the procedure for planning primarily manual assembly sys-


tems, taking into account technological and ergonomic requirements, 


and are familiar with the use of computer-aided work equipment. 


Contents  The module includes planning steps and methodical procedures for NC 


planning of technological operations on automated manufacturing 


equipment, structure and content of NC programming systems, tech-


niques and functionalities for NC planning, simulation and organisation 


as well as automated technology planning, feature technology and pro-


duction data organisation. In relation to production planning in assem-


bly, the module covers the basic procedure for planning an assembly 


system, starting from the analysis of the assembly task to the detailed 


planning of the assembly system and the individual workplaces or sta-


tions. The module covers the basic procedure for planning an assembly 


system, starting from the analysis of the assembly task to the detailed 


planning of the assembly system and the individual workplaces or sta-


tions, in particular the holistic procedure with the subtasks of evaluating 


the design suitable for assembly, analysis of the product and assortment 


structure, time and capacity calculation, capacity structuring, selection of 


the organisational form, selection of a preferred variant, detailing of the 


preferred variant, ergonomic workplace design, integration of quality 


assurance and design of the technical and organisational control of as-


sembly. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Diploma-postgraduate degree programme in Mechanical Engineering, 


the competences to be acquired in the module Production Engineering - 


Manufacturing and Planning are required. 


Usability The module is one of four compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Pro-


duction Engineering, of which two must be chosen. The module is one of 


30 compulsory elective modules in the Diploma-postgraduate degree 


programme in Mechanical Engineering in the field of study Production 


Engineering, of which modules amounting to 60 credit points must be 


selected. 


  







 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration and a paper with a processing time until the end of the lecture 


period. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


results from the weighted average of the grades of the individual exami-


nation performances. The written examination is weighted twice and the 


paper is weighted once. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  








 


Module number Module name Responsible lecturer 


MW-MB-PT-19 Work Design Prof. Schmauder 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals Students have knowledge of human reliability when interacting with 


technical systems. They can assess change processes in the company 


and take into account the development of group dynamics. For the ethi-


cal and legal protection of companies, the students can assess working 


conditions and recognise health risks. Using methods of risk assessment, 


the need for action in the company to improve safety and health protec-


tion can be derived. Management systems for systematic occupational 


health and safety are known and can be selected for the operational 


conditions. The students can present, evaluate and optimise production 


and service processes. Furthermore, the basics of personnel qualification 


(learning and learning processes) and knowledge management are 


known. The human stress resulting from the workload can be estimated 


and design approaches for optimising the conditions are known. The 


students can distinguish between working environment conditions as 


hazards to be reduced and combated, but also as beneficial factors. They 


can fall back on the basics of measurement and calculation methods for 


a humane design of the working environment. 


Contents  The module covers the basics and methods of human factors, occupa-


tional health and safety and risk management, occupational science pro-


cess design and the working environment. The focal points of Human 


Factors are behavioural control, acting in complex situations, decision-


making processes, human reliability and errors, change processes in the 


company and the development of group dynamics. The module includes 


in the focus on labour science process design the subject areas of man-


agement systems, personnel qualification and process optimisation, 


production systems as well as working time design, work and time man-


agement and remuneration determination. The focus on occupational 


safety and risk management includes an origin model for accidents and 


work-related illnesses as a prerequisite for improvement measures in 


occupational safety, hazard assessment and risk analyses in relation to 


the Occupational Safety and Health Act, aspects of health management 


in company management systems, system safety and work system de-


sign of occupational safety in the company framework, procedures and 


methods of occupational safety, the basics of the organisation of occupa-


tional safety and risk management as well as the inclusion of occupa-


tional safety in the company organisation. With regard to the design of 


the working environment, the module covers the basics of assessing and 


planning permissible and optimal physical and chemical stresses (e.g. 


sound, climate, lighting, hazardous substances) with effects on the work-


ing person (including methods of analysis, current European and nation-


al assessment methods and limit values) as well as the hierarchy of 


measures to be taken into account. 


  







 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, self-study. 


Prerequisites for  


participation 
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The competences to be acquired in the Ergonomics and Industrial Engi-


neering module are required in the Mechanical Engineering Diploma 


degree programme. 


Usability The module is one of ten compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Production Engineering, of which three must be selected. The 


module is one of 30 compulsory elective modules in the Diploma post-


graduate course in mechanical engineering in the field of study Produc-


tion Engineering, of which modules amounting to 60 credit points must 


be selected. The module can only be selected once in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Production Engineering. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  








 


Module number Module name Responsible lecturer 


MW-MB-AKM-08 Off-road Vehicle Technology - 


Systems 


Prof. Will 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have the mechanical engineering fundamentals for the 


design and use of off-road vehicle technology as well as machines and 


systems for the recycling of building materials. They master the rules and 


technical principles for the constructive design of special assemblies. 


They are able to calculate and design the elements and assemblies ac-


cording to the required technical and technological parameters. They are 


able to design complex construction machines, dimension them in ac-


cordance with the loads and integrate them into higher-level systems as 


well as develop design solutions for technical problems in special con-


struction machinery and recycling technology. 


Contents  The module covers the required methodological knowledge of the func-


tion, design and dimensioning of the drives and steering systems of mo-


bile working machines, in particular the methods for determining load 


assumptions from work processes and for dimensioning and designing 


construction machines in accordance with the loads, the characteristics 


of the work processes that are important for machine dimensioning, as 


well as important machines and systems for the deconstruction of build-


ings and the recycling of building materials. 


Teaching and learn-


ing methods 


Lecture 5 lecture hours per week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, Tthe com-


petences to be acquired in the modules Fluid Power and Electric Drive 


Systems, Engineering Mechanics - Strength of Materials and Engineering 


Mechanics - Kinematics and Kinetics are required. In the Diploma-


postgraduate degree programme in Mechanical Engineering, basic com-


petences in strength of materials as well as kinematics and kinetics at 


Bachelor’s level in engineering science are required, such as can be ac-


quired in the aforementioned modules. In the Diploma-postgraduate 


degree programme in Mechanical Engineering, the competences to be 


acquired in the module Fluid Power and Electrical Drive Systems are re-


quired. 


Usability The module is one of five compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Gen-


eral and Structural Mechanical Engineering, of which two must be cho-


sen. The module is one of 27 compulsory elective modules in the Diplo-


ma-postgraduate degree programme in Mechanical Engineering in the 


field of study General and Structural Mechanical Engineering, of which 


modules amounting to 60 credit points must be selected. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 120 minutes 


duration. 


Credit points and 6 credit points can be acquired through the module. The module grade 







 


grades corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-PT-26 Cutting and Erosion Manufac-


turing Engineering 


Prof. Brosius 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals Students are able to overcome the challenges of machining components 


with high precision, small dimensions and difficult or non-machinable 


materials. They have knowledge of tools and processes of precision ma-


chining as well as macro- and micro-abrasive technology in theory and 


practice. 


Contents  The module covers precision, ultra-precision and micro-machining for 


the final machining of dimensionally and shape-retaining components in 


the process of part production and the special features of machining 


very small components, as well as the processes of material removal 


technology (macro- and micro-machining, eroding, electrochemical re-


moval) and the basics of tool design for cutting and removal tools. 


Teaching and learn-


ing methods 


Lecture 3 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Diploma-postgraduate degree programme in Mechanical Engineering, 


the competences to be acquired in the module Production Engineering - 


Manufacturing Processes are required. 


Usability The module is one of nine compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Production Engineering, three of which must be chosen. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-PT-29 Product Ergonomics and Prod-


uct Safety 


Prof. Schmauder 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students possess competences, possibilities for action and require-


ments with regard to the safety of products. They are able to analyse and 


evaluate products with regard to safety. They have knowledge and prac-


tical skills for the safety-compliant and CE-compliant design of products. 


The students are sensitised to ergonomic aspects in product design and 


in the ergonomic safeguarding process. They are able to classify proper-


ties of the elements of a human-machine system and have competences 


for possible actions and requirements at human-machine interfaces. 


They have a basic knowledge of the evaluation and design of products 


suitable for use (usability). 


Contents  In the focus on product ergonomics, the module covers ergonomic con-


cerns in the product development process and basics of human-machine 


systems with regard to ergonomic product development, in particular 


design aspects of human-machine interfaces and various evaluation op-


tions. The focus on product safety includes the basics and methods of 


risk assessment and the safety-compliant design of machines, the proce-


dure for designing safe products and selected aspects of product ergo-


nomics. 


Teaching and learn-


ing methods 


Lecture 3 lecture hours per week, exercise 1 lecture hour per week, self-


study. 


Prerequisites for  


participation 
2, 10, 55


 


The competences to be acquired in the module Ergonomics and Indus-


trial Engineering are required in the Diploma degree programme in Me-


chanical Engineering and in the Diploma-postgraduate degree pro-


gramme in Mechanical Engineering. 


Usability The module is one of nine compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Production Engineering, three of which must be chosen. 


Requirements for 


the award of credit 


points
 46


 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 150 minutes 


duration and a paper of 45 hours. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


results from the weighted average of the grades of the individual exami-


nation performances. The written examination is weighted three times 


and the paper is weighted once. 


Frequency of the  


module 


The module is offered every winter semester. 


  







 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


  








 


Module number Module name Responsible lecturer 


MW-MB-AKM-13 Simulation Methods in Drive 


Technology 


Prof. Schlecht 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students can use numerical methods that are indispensable in mod-


ern product design to solve their own problems and apply their results 


for constructive optimisation. They master typical procedures for model-


ling, meshing, load input, boundary conditions and the construction of 


three-dimensional multi-body simulation models (MBS). The students are 


able to work on problems such as stress and deformation calculation 


and the calculation of natural frequencies and shapes through simula-


tion. The students are sensitised to the critical evaluation of the results 


and the critical application of the calculation methods. 


Contents  The module includes procedures for determining masses, mass mo-


ments of inertia, stiffnesses, damping and the creation, calculation and 


evaluation of MBS simulation models. The module includes practice-


relevant application of modelling using the example of a wide variety of 


drive systems (e.g. in wind turbines, ship drives, mill drives, crane hoists, 


railway drives), calculations of common design variables such as stress, 


deformation, skew, contact behaviour, methods for securing results, for 


testing the application limits and the model quality. 


Teaching and learn-


ing methods 


Lecture 3 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Production Engineering, Funda-


mentals of Mathematics, Engineering Mathematics, Design Theory, Ma-


chine Elements, Fundamentals of Natural Sciences as well as Engineering 


Mechanics - Kinematics and Kinetics are required. In the Diploma-


postgraduate degree programme in Mechanical Engineering, basic com-


petences in Production Engineering, kinematics and kinetics, construc-


tion technology and design, physics and chemistry, Machine Elements as 


well as basic and advanced competences in mathematics at Bachelor’s 


level in engineering science, such as can be acquired in the modules 


named above, are required. 


Usability The module is one of nine compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study General and Structural Mechanical Engineering, of which three 


must be selected. The module is one of 17 compulsory elective modules 


in the Diploma-postgraduate programme in Mechanical Engineering in 


the field of study Processing Machines and Textile Machines Engineering, 


of which modules amounting to 60 credit points must be selected. 


  







 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-PT-27 Tools of Forming and Cut-


ting/Splitting Technology 


Prof. Brosius 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have in-depth knowledge of tool design and production for 


forming technology as well as machines and equipment for forming and 


cutting technology. The students are able to plan and design tools and 


machines for forming and cutting technology. 


Contents  The module covers production-oriented tool design, the principles and 


methods of tool design and calculation of forming and cutting technolo-


gy, from simple analytical approaches to FEM calculation. The module 


also covers the tool types of single and composite tools for deep draw-


ing, bending and shearing as well as for extrusion and drop forging. The 


path-, force- and energy-bound machines used in forming and cutting 


technology, such as presses and hammers, the tool-side adaptation to 


the forming machines as well as the machine-side adjustment of, for 


example, servo presses to forming processes are further contents of the 


module. 


Teaching and learn-


ing methods 


Lecture 3 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Diploma-postgraduate degree programme in Mechanical Engineering, 


the competences to be acquired in the modules Manufacturing Process-


es - Advanced Course and Production Engineering - Manufacturing Pro-


cesses are required. 


Usability The module is one of nine compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Production Engineering, three of which must be chosen. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-PT-32 
8 53


 


Module is replaced 


by MW-MB-PT-34 


Industrial Engineering and 


Ergonomics 


Prof. Schmauder 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have the competences for the economic and humane de-


sign of work processes. They have knowledge for the implementation of 


contemporary work organisation concepts of technical management and 


are qualified for operational management tasks. They are able to plan 


capacities and have methodological knowledge to analyse, evaluate and 


design working conditions in production and service areas ergonomically 


and economically. They have mastered the methods of process optimisa-


tion and can plan personnel capacities with the methods of work analysis 


and synthesis. They also have knowledge of computer-aided workplace 


design and the interlinking of ergonomics and process planning. 


Contents  The module covers the focal points of work organisation and ergonom-


ics, in particular the requirements and procedures of work organisation 


from a technical point of view, the basics of the historical development of 


human work, current problems and development trends as well as for 


the economic and humane design of work systems. Furthermore, the 


module includes the implementation of labour science findings in tech-


nical management and new forms of work organisation as well as find-


ings in work physiology and psychology. Further topics are management 


and leadership, processes in the company, management and production 


systems as well as practical working methods. The focus on ergonomics 


includes in particular process ergonomics, reasons for integrating ergo-


nomics into the company, anthropometric requirements as well as prin-


ciples of workplace design, in particular ergonomic methods for as-


sessing physical stress as well as relevant influencing factors and the 


process reference. Further contents are the basics of digital safeguarding 


in workflow design and process ergonomics through the use of comput-


er-aided ergonomics tools (digital human models). 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


None. 


  







 


Usability The module is one of four compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Pro-


duction Engineering, two of which must be chosen, and one of four com-


pulsory elective modules in the Bachelor’s degree programme in Me-


chanical Engineering in the profile recommendation Production Engi-


neering, two of which must be chosen. The module is one of 21 compul-


sory elective modules in the Diploma-postgraduate programme in Me-


chanical Engineering in the field of study Aerospace Engineering and one 


of 30 compulsory elective modules in the field of study Production Engi-


neering, of which modules amounting to 60 credit points must be select-


ed in each case. The module cannot be selected in the Diploma-


postgraduate degree programme in Mechanical Engineering if it has al-


ready been completed in the Bachelor’s degree programme in Mechani-


cal Engineering. It creates the prerequisites in the Diploma degree pro-


gramme in Mechanical Engineering for the modules Work Design as well 


as Product Ergonomics and Product Safety. It creates the prerequisites in 


the Diploma-postgraduate degree programme in Mechanical Engineering 


for the module Product Ergonomics and Product Safety. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration and a paper with a processing time until the end of the lecture 


period. Both examinations are relevant for passing the module examina-


tion. 


Credit points and 


grades 


7 credit points can be acquired through the module. The module grade 


results from the weighted average of the grades of the individual exami-


nation performances. The written examination is weighted four times 


and the paper twice. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 210 hours. 


Duration of the 


module 


The module covers one semester. 


 


  








 


Module number Module name Responsible lecturer 


MW-MB-AKM-14 Design of Agricultural Systems 


Technology 


Prof. Herlitzius 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students are able to apply knowledge and skills for the development 


of mobile machines for processing of natural materials as well as for soil 


cultivation under the specific requirements of agriculture considering 


functional design and automation solutions in agricultural machines. The 


students understand the requirements for processes and machines in 


agriculture and know experimental and virtual methods for the devel-


opment of functional components of working machines and the role of 


the design engineer. 


Contents  The content of the module is the interrelationships in the process of de-


velopment and design using the example and taking into account the 


special features of agricultural machinery and the direct role of the de-


signer/developer and his responsibility and interabtion within the prod-


uct development process and its specific forms in the agricultural ma-


chinery industry. Further contents are the basics of process automation 


in mobile machines and examples of the combination of sensor technol-


ogy, electronics and mechanical engineering solutions in mobile ma-


chines. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 1 lecture hour per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Agricultural 


Systems Technology, Computer Science, Design Theory, Machine Ele-


ments as well as Measurement and Automation Engineering are re-


quired. In the Diploma-postgraduate degree programme in Mechanical 


Engineering, basic competences in computer application and software 


development in mechanical engineering, construction technology and 


design as well as Machine Elements at Bachelor’s level in engineering 


science are required, as they can be acquired, for example, in the afore-


mentioned modules. In the Diploma-postgraduate degree programme in 


Mechanical Engineering, the competences to be acquired in the modules 


Fundamentals of Agricultural Systems Technology and Measurement and 


Automation Engineering are required. 


Usability The module is one of nine compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study General and Structural Mechanical Engineering, three of which 


must be selected. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 120 minutes 


duration and an oral examination performance of 30 minutes duration 


as a group examination. 


  







 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


results from the weighted average of the grades of the individual exami-


nation performances. The written examination is weighted twice and the 


oral examination performance is weighted once. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-PT-30 Property and Behavior Analysis 


of Machine Tools 


Prof. Ihlenfeldt 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students possess basic knowledge, methodological skills and practi-


cal skills on causes and effects, model description and calculation as well 


as targeted influencing and correction of the behaviour of machine 


tools. 


Contents  Contents of the module are the methods for evaluating the geometric-


kinematic, static, thermal and dynamic properties of machine tools and 


the holistic and integrated approaches to mechatronic applications on 


machine tools, such as position-controlled electromechanical feed 


drives, actively magnetically mounted machine tool main spindles as well 


as parallel kinematic motion systems (Hexapod), especially with regard 


to modelling (concentrated elements, beam elements, FEM), calculation 


(linear structural analysis, digital simulation) and experimental investiga-


tion of the functionally relevant behavioural influences (statics, thermics, 


dynamics). 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, exercise 3 lecture hours per week, self-


study. 


Requirements for 


participation 


Iin the Diploma degree programme in Mechanical Engineering and in the 


Diploma-postgraduate degree programme in Mechanical Engineering, 


the competences to be acquired in the modules Production Engineering 


- Machine Tools and Production Automatization as well as Development 


of Machine Tools are required. 


Usability The module is one of nine compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Production Engineering, three of which must be chosen. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 120 minutes 


duration. Bonus performance for the written examination is a perfor-


mance status check of 10 hours. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 180 hours. 


Duration of the mo-


dule 


The module covers one semester. 


 












 


Module number Module name Responsible lecturer 


MW-MB-PT-33
 53


 


 


Production Planning - Parts 


Production and Assembly 


 


Prof. Schmale 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students know the procedures and methods for selecting the pro-


cess steps, determining the operating resources and the process param-


eterisation within the scope of work preparation for the processes of 


parts production and assembly. They are able to apply methods and sys-


tems for NC planning and NC simulation in conjunction with automated 


technology planning and to evaluate CAD/NC process chains. They are 


proficient in the procedure for planning primarily manual assembly sys-


tems, taking into account technological and ergonomic requirements, 


and are familiar with the use of computer-aided work equipment. 


Contents  The module includes planning steps and methodical procedures for NC 


planning of technological operations on automated manufacturing 


equipment, structure and content of NC programming systems, tech-


niques and functionalities for NC planning, simulation and organisation 


as well as automated technology planning, feature technology and pro-


duction data organisation. In relation to production planning in assem-


bly, the module covers the basic procedure for planning an assembly 


system, starting from the analysis of the assembly task to the detailed 


planning of the assembly system and the individual workplaces or sta-


tions. The module covers the basic procedure for planning an assembly 


system, starting from the analysis of the assembly task to the detailed 


planning of the assembly system and the individual workplaces or sta-


tions, in particular the holistic procedure with the subtasks of evaluating 


the design suitable for assembly, analysis of the product and assortment 


structure, time and capacity calculation, capacity structuring, selection of 


the organisational form, selection of a preferred variant, detailing of the 


preferred variant, ergonomic workplace design, integration of quality 


assurance and design of the technical and organisational control of as-


sembly. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Diploma-postgraduate degree programme in Mechanical Engineering, 


the competences to be acquired in the module Production Engineering - 


Manufacturing and Planning are required. 


Usability The module is one of four compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Pro-


duction Engineering, of which two must be chosen. The module is one of 


30 compulsory elective modules in the Diploma-postgraduate degree 


programme in Mechanical Engineering in the field of study Production 


Engineering, of which modules amounting to 60 credit points must be 


selected. 


  







 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 120 minutes 


duration and a paper of 80 hours. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


results from the unweighted average of the grades of the individual ex-


amination performances. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  








 


Module number Module name Responsible lecturer 


MW-MB-AKM-15 Fluid-Mechatronics in Industrial 


Applications 


Prof. Weber 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students master the methodical basics for the control and regulation 


analysis of electrohydraulic and pneumatic drive systems. They are able 


to design the corresponding control circuits. They can design sequence 


controls and implement them in pneumatic circuits. 


Contents  The module includes knowledge of the system structures and compo-


nents of modern controlled electrohydraulic drives, which are used, for 


example, in presses, injection molding machines and machine tools. It 


includes the necessary control and regulation concepts, the possibilities 


of the control-technical description and the methods for the design of 


the corresponding control loops, in particular the application to the con-


trol and regulation technology of hydraulic and pneumatic drives. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, exercise 2 lecture hours per week, 


practical course 1 lecture hour per week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and the 


Diploma-postgraduate degree programme in Mechanical Engineering, 


the competences to be acquired in the module Fluid Power Components 


and Systems are required. 


Usability The module is one of nine compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study general and constructive mechanical engineering, three of which 


must be selected. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration and a laboratory practical course of 12 hours. Both examina-


tions are relevant for passing the module examination. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


results from the weighted average of the grades of the individual exami-


nation performances. The written examination is weighted four times 


and the laboratory practical course is weighted once. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-PT-31 
3 


as a replacement 


for the module MW-


MB-PT-22 


Nano-engineering and Ul-


traprecision Technologies 


Prof. Arnold 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have in-depth knowledge of the fundamentals of selected 


manufacturing processes for high technological requirements resulting 


from the material areas of ultra-precision machining as well as nano-


technologies. The students have an understanding of the material sci-


ence and technological fundamentals, requirements and characterisa-


tion possibilities of nanotechnologies and know their potential in a 


broad range of applications. They are familiar with the functional princi-


ples and dimensions of ultra-precision machining using particle beam-


based tools, in particular with the effect and application of ions and 


plasmas for the production of ultra-precise surfaces as well as for their 


design options and machine systems. They understand the relationship 


between surface topography, surface chemistry and microscopic design 


and are informed about the fabrication of high-precision microscopic 


and nanoscopic structures as well as optical precision surfaces. 


Contents  The module covers fundamental aspects of nanotechnology with regard 


to the production, characterisation and application of nanostructures, 


the theoretical foundations of ion and plasma-based ultra-precision 


manufacturing processes, of precision optics manufacturing processes 


as well as fields of application for ultra-precision surface processing on 


the nanometre scale in the fields of optics manufacturing and semicon-


ductor technology. The module also covers the physical and chemical 


interaction mechanisms of particle beam-based tools, the dimensioning 


and design of ion beam and plasma system technology and methods of 


metrological characterisation of ultra-precision surfaces. 


Teaching and learn-


ing methods 


Lecture 3 lecture hours per week, practical course 1 lecture hour per 


week, self-study. 


Requirements for 


participation 


Iin the Diploma degree programme in Mechanical Engineering and in the 


Diploma-postgraduate degree programme in Mechanical Engineering, 


the competences to be acquired in the modules Laser and Plasma Tech-


nology and Production Engineering - Manufacturing Processes are re-


quired. 


Usability The module is one of nine compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Production Engineering, three of which must be chosen. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 150 minutes 


duration. 


  







 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 180 hours. 


Duration of the mo-


dule 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 32 


MW-MB-AKM-16 Product Modelling Prof. Paetzold-Byhain 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students can use digital product models for development. They can 


use the programming interface of a CAD system to work with the internal 


data of the CAD model, especially if the models cannot be generated 


interactively. Furthermore, the students are able to automatically analyse 


parts and assemblies and determine information (e.g. production-


relevant dimensions, assembly structures, data from motion simula-


tions). In addition, they can develop programmes to transfer data be-


tween the CAD system and other applications. They are able to master 


the handling, in particular storage, release and change processes of 


product models in the development process. They can analyse and build 


up document and article structures using a PDM system and organise 


models created in CAD in a PDM system. 


Contents  The module covers the automated synthesis and analysis of CAD models. 


The focus is on data structures and functions for manipulating the inter-


nal model of a CAD system. It includes the development of programs for 


the automated generation of geometry and analysis of existing assem-


blies with a programming interface. The module continues with the pro-


gramming interfaces to other software products such as Excel and 


MathCAD as well as the basics and concepts of managing product data to 


control product and process complexity in mechanical engineering. The 


content also includes models and methods for organising and managing 


product data (articles, documents, product structures) and for managing 


engineering processes (e.g. release and change processes), the creation 


of product and process models, safety aspects, CAD integration and tools 


for collaboration in engineering, as well as current research work and the 


practical use of a PDM system. 


Teaching and learn-


ing methods 


Lecture 3 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Computer Science and Design 


Theory are required. In the Diploma-postgraduate degree programme in 


Mechanical Engineering, basic competences in computer application and 


software development in mechanical engineering as well as construction 


technology and design at Bachelor’s level in engineering science are re-


quired, as they can be acquired, for example, in the above-mentioned 


modules. 


  







 


Usability The module is one of nine compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study General and Structural Mechanical Engineering, three of which 


must be selected. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  








 


 


Module number Module name Responsible lecturer 


MW-MB-PT-34 
53


 


 


Ergonomics and Industrial En-


gineering  


Prof. Schmauder 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have the competences for the economic and humane de-


sign of work processes. They have knowledge for the implementation of 


contemporary work organisation concepts of technical management and 


are qualified for operational management tasks. They are able to plan 


capacities and have methodological knowledge to analyse, evaluate and 


design working conditions in production and service areas ergonomically 


and economically. They have mastered the methods of process optimisa-


tion and can plan personnel capacities with the methods of work analysis 


and synthesis. They also have knowledge of computer-aided workplace 


design and the interlinking of ergonomics and process planning. 


Contents  The module covers the focal points of work organisation and ergonom-


ics, in particular the requirements and procedures of work organisation 


from a technical point of view, the basics of the historical development of 


human work, current problems and development trends as well as for 


the economic and humane design of work systems. Furthermore, the 


module includes the implementation of labour science findings in tech-


nical management and new forms of work organisation as well as find-


ings in work physiology and psychology. Further topics are management 


and leadership, processes in the company, management and production 


systems as well as practical working methods. The focus on ergonomics 


includes in particular process ergonomics, reasons for integrating ergo-


nomics into the company, anthropometric requirements as well as prin-


ciples of workplace design, in particular ergonomic methods for as-


sessing physical stress as well as relevant influencing factors and the 


process reference. Further contents are the basics of digital safeguarding 


in workflow design and process ergonomics through the use of comput-


er-aided ergonomics tools (digital human models). 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


None. 


  







 


Usability The module is one of four compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Pro-


duction Engineering, two of which must be chosen, and one of four com-


pulsory elective modules in the Bachelor’s degree programme in Me-


chanical Engineering in the profile recommendation Production Engi-


neering, two of which must be chosen. The module is one of 21 compul-


sory elective modules in the Diploma-postgraduate programme in Me-


chanical Engineering in the field of study Aerospace Engineering and one 


of 30 compulsory elective modules in the field of study Production Engi-


neering, of which modules amounting to 60 credit points must be select-


ed in each case. The module cannot be selected in the Diploma-


postgraduate degree programme in Mechanical Engineering if it has al-


ready been completed in the Bachelor’s degree programme in Mechani-


cal Engineering. It creates the prerequisites in the Diploma degree pro-


gramme in Mechanical Engineering for the modules Work Design as well 


as Product Ergonomics and Product Safety. It creates the prerequisites in 


the Diploma-postgraduate degree programme in Mechanical Engineering 


for the module Product Ergonomics and Product Safety. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 120 minutes 


duration and a paper of 90 hours. Both examinations are relevant for 


passing the module examination. 


Credit points and 


grades 


7 credit points can be acquired through the module. The module grade 


results from the unweighted average of the grades of the individual ex-


amination performances. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 210 hours. 


Duration of the 


module 


The module covers one semester. 


 


  








 


Module number Module name Responsible lecturer 


MW-MB-SIM-01 Numerical Methods and Struc-


tural Durability 


Prof. Kästner 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students master the basics of numerical modelling of components to 


determine stresses. They have basic knowledge of assessing stresses in 


classic structural and modern lightweight materials. 


Contents  The module covers established simulation methods for the approximate 


solution of boundary value problems, basics of algebraisation, discretisa-


tion and the numerical properties of the finite element and the boundary 


element method for solid mechanics problems, in particular the descrip-


tion and determination of stresses in materials and components, the 


service life estimation according to the nominal stress concept and other 


elastic concepts as well as the proof of operational or fatigue strength. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 2 lecture hours per week, 


practical course 1 lecture hour per week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Bachelor’s degree programme in Mechanical Engineering, the compe-


tences to be acquired in the modules Fundamentals of Material Science, 


Engineering Mathematics, Engineering Mechanics - Strength of Materials, 


Engineering Mechanics - Kinematics and Kinetics as well as Engineering 


Mechanics - Statics are required. In the Diploma-postgraduate degree 


programme in Mechanical Engineering, basic competences in strength of 


materials, kinematics and kinetics, statics, materials engineering as well 


as extended competences in mathematics at Bachelor’s level in engineer-


ing science are required, such as can be acquired in the above-


mentioned modules. 


Usability
 42


 The module is a compulsory module in the Diploma degree programme 


in Mechanical Engineering in the field of study Simulation Methods in 


Mechanical Engineering and in the Bachelor’s degree programme in Me-


chanical Engineering in the profile recommendation Simulation Methods 


in Mechanical Engineering. The module is one of 20 compulsory elective 


modules in the Diploma-postgraduate programme in Mechanical Engi-


neering in the field of study Simulation Methods in Mechanical Engineer-


ing, of which modules amounting to 60 credit points must be selected. 


The module cannot be selected in the Diploma-postgraduate degree 


programme in Mechanical Engineering if it has already been completed 


in the Bachelor’s degree programme in Mechanical Engineering. It cre-


ates the prerequisites in the Diploma degree programme in Mechanical 


Engineering and in the Diploma-postgraduate degree programme in Me-


chanical Engineering for the module Multiscale Material Modeling. 


  







 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 120 minutes 


duration and an oral examination performance as an individual examina-


tion of 30 minutes duration. 


Credit points and 


grades 


7 credit points can be acquired through the module. The module grade 


results from the unweighted average of the grades of the individual ex-


amination performances. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 210 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer
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MW-MB-PT-11 Production System and Intralo-


gistics 


Prof. Schmidt 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals Students possess detailed knowledge and skills for manufacturing pro-


cess planning and, based on this, for planning production and logistics 


systems. They understand the connections between manufacturing 


knowledge and holistic process and system planning. The students know 


the procedures and methods for process network generation, for the 


selection of operating resources and their dimensioning as well as for 


system structuring and design. They also know the interfaces to building 


planning. They are able to design, calculate and technically lay out com-


plex intralogistic systems (transport, storage, handling, order picking). To 


this end, they are proficient in the basic procedures of throughput and 


cycle time calculation and are able to apply these to the material flow 


trades. They also know the possibilities of computer-aided planning (digi-


tal factory, virtual reality, simulation, Industry 4.0). 


Contents  The module covers planning of production and intralogistics systems, 


detailed concepts, methods and calculation procedures as well as the 


correlation (interfaces) between production and intralogistics system 


planning and calculations for application examples. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Diploma-postgraduate degree programme in Mechanical Engineering, 


the competences to be acquired in the module Production Engineering - 


Manufacturing and Planning are required. 


Usability The module is one of four compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Pro-


duction Engineering, of which two must be chosen. The module is one of 


30 compulsory elective modules in the Diploma-postgraduate degree 


programme in Mechanical Engineering in the field of study Production 


Engineering, of which modules amounting to 60 credit points must be 


selected. It creates the prerequisites in the Diploma degree programme 


in Mechanical Engineering for the modules Factory Systems, Material 


Flow Systems as well as Manufacturing Management. It creates the pre-


requisites in the Diploma-postgraduate degree programme in Mechani-


cal Engineering for the module Factory Systems. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 120 minutes 


duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


  







 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  








 


Module number Module name Responsible lecturer 


MW-MB-AKM-17 Materials and Failure Analysis Prof. Schlecht 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students are familiar with the properties of metallic construction 


materials and the possibilities of influencing material properties. They 


know the effect of accompanying and alloying elements in steel and are 


able to use steels of different groups as well as cast iron and non-ferrous 


materials as construction materials. The students have basic knowledge 


of the tribological conditions that occur between surfaces acting on each 


other under relative movement. They can describe the overall area of 


friction and wear as well as analyse and evaluate cases of damage from 


the area of gear and bearing technology. After completing the module, 


the students are able to select materials according to requirements and 


to analyse and evaluate friction, wear and cases of damage. 


Contents  The module covers the material areas of metallic construction materials 


including their heat treatment and characterisation as well as an applica-


tion-oriented material selection taking into account the requirements, for 


example weldability, machinability, formability, castability, high strength 


as well as the topics of friction, wear, lubrication and interfacial interac-


tions between solids and between solids, liquids or gases. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 1 lecture hour per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Mathematics, 


Fundamentals of Material Science, Design Theory, Machine Elements as 


well as Fundamentals of Natural Sciences are required. In the Diploma-


postgraduate degree programme in Mechanical Engineering, basic com-


petences in construction technology and design, Machine Elements, 


mathematics, physics and chemistry as well as materials technology at 


the engineering Bachelor’s level are required, as they can be acquired, 


for example, in the aforementioned modules. 


Usability The module is one of nine compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study General and Structural Mechanical Engineering, three of which 


must be selected. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 







 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


  












 


Module number Module name Responsible lecturer 


MW-MB-SIM-02 Machine Dynamics and Construc-


tive Development Process 


Prof. Beitelschmidt 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students possess sound knowledge and basic skills for solving prob-


lems in the fields of machine dynamics and constructive development 


processes. They have an extended insight into the modelling of funda-


mental problems and the most important methods of dynamics. They 


are able to apply the acquired knowledge of dynamics to machines, sys-


tems and components and analyse and solve the fundamental problems 


independently, critically and according to requirements. The students are 


able to select and apply methods and tools of product development. 


They can structure and plan product development processes. 


Contents  Based on the theory of linear vibrations with a finite degree of freedom, 


the module covers vibration problems on machines as well as the me-


chanical and mathematical modelling of machines, systems and compo-


nents and solution methods for machine-dynamic problems, in particular 


modelling and parameter identification, damping, dynamics of the rigid 


machine, foundation and vibration isolation, modal consideration of vi-


bration systems (eigenvalue problems), torsional and bending vibrations, 


mass balancing and balancing of rotor systems as well as structured 


work under time pressure and finding solutions. The focus Constructive 


Development Process (CDP) includes the basics and methods for the 


development of mechanical engineering products. It includes relevant 


company processes, legal foundations (Machinery Directive), technology 


development, strategic product planning, industrial property rights, qual-


ity assurance and release and change management, in particular the 


product development process according to VDI 2221 (requirements spec-


ification, function modelling, variant generation and evaluation) and the 


realisation of a development project. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 1 lecture hour per week, prac-


tical course 2 lecture hours per week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Bachelor’s degree programme in Mechanical Engineering, the compe-


tences to be acquired in the modules Engineering Mathematics, Design 


Theory, Engineering Mechanics - Strength of Materials, Engineering Me-


chanics - Kinematics and Kinetics as well as Engineering Mechanics - Stat-


ics are required. In the Diploma-postgraduate degree programme in Me-


chanical Engineering, basic competences in strength of materials theory, 


kinematics and kinetics, construction technology and design, statics as 


well as extended competences in mathematics at Bachelor’s level in en-


gineering science are required, as they can be acquired, for example, in 


the above-mentioned modules. 


  







 


Usability The module is a compulsory module in the Diploma degree programme 


in Mechanical Engineering in the field of study Simulation Methods in 


Mechanical Engineering and in the Bachelor’s degree programme in Me-


chanical Engineering in the profile recommendation Simulation Methods 


in Mechanical Engineering. The module is one of 20 compulsory elective 


modules in the Diploma-postgraduate programme in Mechanical Engi-


neering in the field of study Simulation Methods in Mechanical Engineer-


ing, of which modules amounting to 60 credit points must be selected. 


The module cannot be selected in the Diploma-postgraduate degree 


programme in Mechanical Engineering if it has already been completed 


in the Bachelor’s degree programme in Mechanical Engineering. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 240 minutes 


duration and a paper with a processing time until the end of the lecture 


period. 


Credit points and 


grades 


7 credit points can be acquired through the module. The module grade 


results from the weighted average of the grades of the individual exami-


nation performances. The written examination is weighted five times and 


the paper twice. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 210 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 
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MW-MB-PT-17 Manufacturing Management Prof. Schmidt 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students possess basic skills for the management of technical and 


organisational projects as well as for production process planning and 


the operation of production and logistics systems. They understand the 


connection between the technical system and the associated organisa-


tional structure and process organisation. The students have detailed 


knowledge of the organisation and implementation of planning projects 


with a focus on production and logistics. They know the principles and 


methods of project organisation and execution and are proficient in vari-


ous conventional and computer-aided tools (strategic management 


methods, combined capacity scheduling methods, "soft skills"). Students 


are able to structure and lead a project team. Furthermore, they have 


basic and specific knowledge of planning and controlling production pro-


cesses. They are able to structure an ERP system and know the PPS func-


tion modules. They have mastered the methodology of material re-


quirements planning on the basis of the current production programme 


as well as mathematical forecasting procedures. They are also able to 


design a production system logistically and operate it optimally using 


various administrative and operational planning and control models and 


procedures from the field of "operations research". 


Contents  The module covers internationally established concepts, methods, calcu-


lation procedures, special heuristics and tools of production manage-


ment. The correlations between general technical project management, 


production logistics and production planning and control are the content 


of the module, especially the methods and procedures of PPS systems as 


well as calculations of application examples. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 1 lecture hour per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Production System and Intralo-


gistics as well as Production Engineering - Manufacturing and Planning 


are required. In the Diploma-postgraduate degree programme in Me-


chanical Engineering, the competences to be acquired in the module 


Production Engineering - Manufacturing and Planning are required. 


  







 


Usability The module is one of ten compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Production Engineering, of which three must be selected. The 


module is one of 30 compulsory elective modules in the Diploma post-


graduate course in mechanical engineering in the field of study Produc-


tion Engineering, of which modules amounting to 60 credit points must 


be selected. The module can only be selected once in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Production Engineering. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  








 


Module number Module name Responsible lecturer 


MW-MB-AKM-19 


MW-MB-SIM-12 


Data Processing and Experi-


mental Model Analysis 


Prof. Beitelschmidt 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students master current methods of processing measured values for 


vibration analysis and technical diagnostics. They are able to apply the 


taught analysis and evaluation methods in order to correctly assess and 


interpret the vibration behaviour in a specific case. The students are fa-


miliar with the metrological recording of structural vibrations and the 


processing of the measurement signals. They are also able to experimen-


tally determine the modal parameters of elastic structures with the help 


of modal analysis. 


Contents  The content focuses on the methods of measured value processing and 


technical diagnostics as well as experimental modal analysis. Measure-


ment value processing includes the methods of measurement data ac-


quisition and measurement data processing as well as procedures for 


signal and model-based diagnostics, in particular the basics of sensor 


technology and measurement technology, the conception of a meas-


urement chain, methods of digital signal analysis in the time and fre-


quency range (aliasing, Gibbs phenomenon, FFT), window functions, 


time-frequency analysis (Campbell diagrams, waterfall diagrams, wave-


lets), mechanical vibration models and machine diagnostics. The focus 


on experimental modal analysis includes the fundamentals and applica-


tions of experimental modal analysis. This includes the methods for vi-


bration excitation and vibration measurement, signal analysis and pro-


cessing. Frequency response, transfer function and their modal decom-


position, modal theory as well as the determination of modal parameters 


and methods for mode identification and comparison are dealt with. 


Teaching and learn-


ing methods 


Lecture 3 lecture hours per week, exercise 2 lecture hours per week, 


practical course 1 lecture hour per week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Engineering Mathematics and 


Engineering Mechanics - Kinematics and Kinetics are required. In the 


Diploma-postgraduate degree programme in Mechanical Engineering, 


basic competences in kinematics and kinetics as well as extended com-


petences in mathematics at the Bachelor’s level in engineering are re-


quired, as they can be acquired, for example, in the aforementioned 


modules. 


  







 


Usability The module is one of nine compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study General and Structural Mechanical Engineering, of which three 


must be chosen, and in the field of study Simulation Methods in Mechan-


ical Engineering one of ten compulsory elective modules, of which three 


must be chosen. The module is one of 17 compulsory elective modules in 


the Diploma-postgraduate degree programme in Mechanical Engineering 


in the field of study Processing Machines and Textile Machines Engineer-


ing, of which modules amounting to 60 credit points must be chosen.  


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-SIM-03 Elastic Structures and Technical 


Fluid Mechanics 


Prof. Wallmersperger 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals Students will be able to calculate the elastic behaviour of structures un-


der the influence of mechanical and thermal load as well as break down 


complex flows into elementary flows and model these mathematically 


and physically. 


Contents  Contents of the focus on elastic structures are static problems of solid 


bodies with infinitesimal distortions and linear material behaviour in 


Cartesian coordinates and polar coordinates as well as the analytical 


solution of special boundary value problems within the framework of 


disk and torsion problems. As practice-relevant elementary flows, vortex 


flows with the help of the vorticity, the vortex theorems and the theorem 


of Bio-Savart, potential flows with the complex potential, the singularity 


method and circulation are contents of the module. The module also 


includes the derivation of boundary layer equations and the solution 


with methods of similarity mechanics as well as simple programming for 


the connection to practical application. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 2 lecture hours per week, 


practical course 1 lecture hour per week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Bachelor’s degree programme in Mechanical Engineering, the compe-


tences to be acquired in the modules Fundamentals of Fluid Mechanics, 


Engineering Mathematics, Fundamentals of Natural Sciences, Engineer-


ing Mechanics - Strength of Materials, Engineering Mechanics - Statics 


and Engineering Thermodynamics/Heat Transfer are required. In the 


Diploma-postgraduate degree programme in Mechanical Engineering, 


basic competences in strength of materials, physics and chemistry, stat-


ics, fluid mechanics, technical thermodynamics and heat transfer as well 


as extended competences in mathematics at Bachelor’s level in engineer-


ing science, such as can be acquired in the above-mentioned modules, 


are required. 


  







 


Usability The module is a compulsory module in the Diploma degree programme 


in Mechanical Engineering in the field of study Simulation Methods in 


Mechanical Engineering and in the Bachelor’s degree programme in Me-


chanical Engineering in the profile recommendation Simulation Methods 


in Mechanical Engineering. The module is one of 27 compulsory elective 


modules in the Diploma-postgraduate programme in Mechanical Engi-


neering in the field of study General and Structural Mechanical Engineer-


ing and one of 20 compulsory elective modules in the field of study Simu-


lation Methods in Mechanical Engineering, of which modules amounting 


to 60 credit points must be selected in each case. The module cannot be 


selected in the Diploma-postgraduate degree programme in Mechanical 


Engineering if it has already been completed in the Bachelor’s degree 


programme in Mechanical Engineering. It creates the prerequisites in the 


Diploma degree programme in Mechanical Engineering and in the Di-


ploma-postgraduate degree programme in Mechanical Engineering for 


the module Coupled Multifield Problems. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 120 minutes 


duration and an oral examination performance of 30 minutes duration 


as an individual examination. 


Credit points and 


grades 


7 credit points can be acquired through the module. The module grade 


results from the unweighted average of the grades of the individual ex-


amination performances. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 210 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-AKM-22 Intralogistics - System Design Prof. Schmidt 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students are able to both project and comprehensively analyse and 


optimise intralogistics systems. They are able to dimension material flow 


systems in detail (taking into account dynamic and stochastic influences) 


and to design concepts for their control as well as to design and calculate 


intralogistics systems from special components and assemblies of mate-


rial flow technology. They are able to design and use the machines in a 


technically and technologically optimal way according to the logistical 


processes. 


Contents  The module includes the technological tasks and the analysis of the rele-


vant operating states of the material flow and the selection of suitable 


material flow technology. Furthermore, it includes the development, con-


ception, design and calculation of the material flow technology individu-


ally (e.g. industrial truck) or in combination as a material flow system (e.g. 


sortation loop) as well as methods for the realisation of the logistical 


processes of suitable material flow systems for unit loads. The module 


also includes the use of computer programs for the design, dimensioning 


and simulation of material flow, in particular the verification of calcula-


tion models and the evaluation of simulation results as well as practical 


and calculation examples. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 1 lecture hour per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, he com-


petences to be acquired in the modules Measurement and Automation 


Engineering, Engineering Mechanics - Strength of Materials and Engi-


neering Mechanics - Kinematics and Kinetics are required.In the Diplo-


ma-postgraduate degree programme in Mechanical Engineering, basic 


competences in strength of materials as well as in kinematics and kinet-


ics at Bachelor’s level in engineering science are required, as they can be 


acquired, for example, in the aforementioned modules. In the Diploma-


postgraduate degree programme Mechanical Engineering, the compe-


tences to be acquired in the Measurement and Automation Engineering 


module are required. 


Usability The module is one of eight compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study General and Structural Mechanical Engineering, three of which 


must be selected. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 120 minutes 


duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 







 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer
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MW-MB-VTMB-21 Textile Management Prof. Kyosev 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students master methodological basics of textile management (qual-


ity management, environmental management, innovation and project 


management, organisational management). The students are able to 


apply aspects of the organisation of tasks and processes in different are-


as and fields of application and in particular to formulate requirements 


for the quality management system and to apply selected quality tech-


niques. The students are able to recognise business and technical corre-


lations and understand the interdependence of processes as well as the 


diverse influencing factors in the field of the textile industry and textile 


mechanical engineering and to develop targeted solutions for manage-


ment decisions. 


Contents  The module covers the basics and methods of organising tasks and pro-


cedures of processes in textile management, in particular current textile 


economic and ecological aspects, such as sustainable employee man-


agement, innovation and project management, business plan prepara-


tion, operative and strategic production management, ergonomic work 


design/work organisation, statistics and textile recycling. The module also 


includes digitalisation methods in the textile industry for strong individu-


alisation of products and therefore a highly flexible production with 


highest material and resource efficiency. Furthermore, the currently ap-


plicable management systems, especially for quality and environment, 


are components of this lecture. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, exercise 2 lecture hours per week, 


practical course 1 lecture hour per week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Machines and Technologies of 


Textile Finishing and the Assembly of Textile Products, Machines and 


Technologies for Yarn Structures, especially Composites as well as Ma-


chines and Technologies for Textile Constructions are required. 


Usability The module is one of 15 compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Pro-


cessing Machines and Textile Machines Engineering, of which three must 


be chosen. 


Requirements for 


the award of credit 


points
 46


 


The credit points are acquired if the module examination is passed. The 


module examination consists of a paper of 60 hours. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every winter semester. 







 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  








 


Module number Module name Responsible lecturer 


MW-MB-SIM-05 Multi-Body Dynamics and Compu-


tational Fluid Dynamics 


Prof. Fröhlich 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students are able to solve boundary value problems and coupled 


initial boundary value problems with finite difference and finite volume 


methods and to analyse these algorithms mathematically. They can ap-


ply these to problems in fluid mechanics. They master the method of 


multi-body system simulation as well as for calculating large movements 


of mechanical systems from rigid bodies in the time domain and can 


apply these. 


Contents  The content of the module is the classification of differential equations 


and their solution, the derivation of various algorithms of finite differ-


ences, finite volumes and finite elements as widely used methods in 


practice as well as the discussion of solution methods for the resulting 


systems of equations. The module also includes the analysis of the nu-


merical properties of the methods, for example with regard to conver-


gence, consistency and stability, as well as the discussion and evaluation 


of solution methods for the resulting systems of equations. The module 


also includes the formulation of equations of motion for multi-body sys-


tems (MBS) and the computational implementation for simple special 


cases, various algorithms that are used in commercial programs for the 


simulation of MBS and the creation of models with these programs. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 3 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Bachelor’s degree programme in Mechanical Engineering, the compe-


tences to be acquired in the modules Fundamentals of Fluid Mechanics, 


Engineering Mathematics, Engineering Mechanics - Strength of Materials, 


Engineering Mechanics - Kinematics and Kinetics, Engineering Mechanics 


- Statics and Engineering Thermodynamics/Heat Transfer are required. In 


the Diploma-postgraduate degree programme in Mechanical Engineer-


ing, basic competences in strength of materials, kinematics and kinetics, 


statics, fluid mechanics, technical thermodynamics and heat transfer as 


well as extended competences in mathematics at Bachelor’s level in en-


gineering science, such as can be acquired in the modules named above, 


are required. 


  







 


Usability The module is a compulsory module in the Diploma degree programme 


in Mechanical Engineering in the field of study Simulation Methods in 


Mechanical Engineering and in the Bachelor’s degree programme in Me-


chanical Engineering in the profile recommendation Simulation Methods 


in Mechanical Engineering. The module is one of 24 compulsory elective 


modules in the Diploma-postgraduate programme in Mechanical Engi-


neering in the field of study Power Engineering and one of 20 compulso-


ry elective modules in the field of study Simulation Methods in Mechani-


cal Engineering, of which modules amounting to 60 credit points must be 


selected in each case. The module cannot be selected in the Diploma-


postgraduate degree programme in Mechanical Engineering if it has al-


ready been completed in the Bachelor’s degree programme in Mechani-


cal Engineering. It creates the prerequisites in the Diploma degree pro-


gramme in Mechanical Engineering and in the Diploma-postgraduate 


degree programme in Mechanical Engineering for the module Numerical 


Modelling of Multiphase Flows. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 240 minutes 


duration. 


Credit points and 


grades 


7 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 210 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-AKM-23 Fluid-Mechatronics in Mobile 


Applications 


Prof. Weber 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students are able to use modern simulation methods in a targeted 


manner for the analysis and design of fluid power components and sys-


tems, to select suitable simulation methods and tools for the tasks at 


hand, to abstract fluid power components and systems and to create 


mathematical models. Furthermore, the students are able to carry out 


and evaluate numerical simulations of fluid power components and sys-


tems. 


Contents  The module covers the modelling and simulation of fluid power systems 


and components, this concerns both the simulation with concentrated 


parameters (system simulation) and the methods of field simulation 


(CFD, FEM), in particular the task-oriented application of the simulation 


methods and the critical questioning of simulation results. Further con-


tent is the practical handling of commercial simulation programmes, 


such as ITI SimulationX, Ansys CFX, Ansys Fluent and others. 


Teaching and learn-


ing methods 


Lecture 3 lecture hours per week, exercise 1 lecture hour per week, prac-


tical course 1 lecture hour per week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and the 


Diploma-postgraduate degree programme in Mechanical Engineering, 


the competences to be acquired in the Fluid Power Components and 


Systems module are required  


Usability The module is one of eight compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study General and Structural Mechanical Engineering, three of which 


must be selected. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration and a laboratory practical course of 12 hours. Both examina-


tions are relevant for passing the module examination. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


results from the weighted average of the grades of the individual exami-


nation performances. The written examination is weighted four times 


and the laboratory practical course is weighted once. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


  












 


Module number Module name Responsible lecturer 


MW-MB-SIM-06 Gasdynamics Dr. Rüdiger 


(studiendokumente.mw@tu-dresden.de) 


Qualification goals The students are familiar with the special features of the flow of com-


pressible fluids. They are able to explain basic relationships and deter-


mine approximate solutions for one and two-dimensional flows. 


Contents  The module covers the propagation of sound, pressure and shock waves, 


flows with compression shocks and expansions as well as compressible 


flow in pipes, nozzles, diffusers and blade grids, in particular one-


dimensional descriptions, similarity rules, higher-dimensional approxi-


mation methods and numerical methods as well as the basic features of 


experimental methods for the analysis of compressible flows in demon-


stration and practical experiments. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, exercise 2 lecture hours per week, 


practical course 1 lecture hour per week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Fluid Mechan-


ics, Engineering Mathematics, Fundamentals of Natural Sciences, and 


Engineering Thermodynamics/Heat Transfer are required. In the Diplo-


ma-postgraduate degree programme in Mechanical Engineering, basic 


competences in physics and chemistry, fluid mechanics, technical ther-


modynamics and heat transfer as well as extended competences in 


mathematics at the Bachelor’s level in engineering science, such as can 


be acquired in the above-mentioned modules, are required. 


Usability The module is one of four compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Simu-


lation Methods in Mechanical Engineering, of which two must be chosen 


and one of ten compulsory elective modules, of which three must be 


chosen. The module is one of ten compulsory elective modules in the 


Diploma-postgraduate programme in Mechanical Engineering in the field 


of study Simulation Methods in Mechanical Engineering, of which three 


must be chosen. The module is one of 20 compulsory elective modules in 


the Diploma-postgraduate degree programme in Mechanical Engineering 


in the field of study Simulation Methods in Mechanical Engineering, of 


which modules amounting to 60 credit points must be selected. The 


module can only be selected once in the respective degree programme 


in the field of study Simulation Methods in Mechanical Engineering. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 120 minutes 


duration and a collection of protocols. The written examination is rele-


vant for passing the module examination. 


  







 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


results from the weighted average of the grades of the individual exami-


nation performances. The written examination is weighted four times 


and the collection of protocols is weighted once. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-AKM-24 Computational Engineering in 


Fluid Power 


Prof. Weber 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students are able to use modern simulation methods in a targeted 


manner for the analysis and design of fluid technology components and 


systems, to select suitable simulation methods and tools for the tasks at 


hand, to abstract fluid technology components and systems and to cre-


ate mathematical models. Furthermore, the students are able to carry 


out and evaluate numerical simulations of fluid engineering components 


and systems. 


Contents  The module covers the modelling and simulation of fluid engineering 


systems and components, this concerns both the simulation with con-


centrated parameters (system simulation) and the methods of field simu-


lation (CFD, FEM), in particular the task-oriented application of the simu-


lation methods and the critical questioning of simulation results. Further 


content is the practical handling of commercial simulation programmes, 


such as ITI SimulationX, Ansys CFX and Ansys Fluent. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, exercise 3 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and the 


Diploma-postgraduate degree programme in Mechanical Engineering, 


the competences to be acquired in the Fluid Power and Electrical Drive 


Systems module are required. 


Usability The module is one of eight compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study General and Structural Mechanical Engineering, three of which 


must be selected. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-SIM-07 Experimental Fluid and Solid 


Mechanics 


Dr. Werdin 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students can investigate problems of fluid and solid mechanics with 


experimental methods. They know all the essential methods of experi-


mental mechanics, can apply them and evaluate the results obtained. 


Contents  The module covers the methods of measuring mechanical and fluid me-


chanical variables, signal processing, modelling and experimental tech-


niques as well as the evaluation of results, including current technical 


developments. The use of these methods in the analysis of flows and 


component stresses in global and local form on concrete technical prob-


lems relevant to practice, the comparison, evaluation and interpretation 


of the results with analytical and numerical solutions as well as literature 


data are further contents of the module. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, practical course 2 lecture hours per 


week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Electrical Engi-


neering, Fundamentals of Fluid Mechanics, Engineering Mathematics, 


Engineering Mechanics - Strength of Materials, Engineering Mechanics - 


Kinematics and Kinetics as well as Engineering Mechanics - Statics are 


required. In the Diploma-postgraduate degree programme in Mechanical 


Engineering, basic competences in Production Engineering, strength of 


materials theory, kinematics and kinetics, statics, fluid mechanics as well 


as extended competences in mathematics at Bachelor’s level in engineer-


ing science, such as can be acquired in the modules named above, are 


required. 


Usability The module is one of four compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Simu-


lation Methods in Mechanical Engineering, of which two must be chosen 


and one of ten compulsory elective modules, of which three must be 


chosen. The module is one of ten compulsory elective modules in the 


Diploma-postgraduate programme in Mechanical Engineering in the field 


of study Simulation Methods in Mechanical Engineering, of which three 


must be chosen. The module is one of 24 compulsory elective modules in 


the Diploma-postgraduate programme in Mechanical Engineering in the 


field of study Power Engineering and one of 20 compulsory elective 


modules in the field of study Simulation Methods in Mechanical Engi-


neering, of which three must be selected.  


20 compulsory elective modules, of which modules with a total of  


60 credit points must be selected. The module can only be selected once 


in the respective degree programme in the field of study Simulation 


Methods in Mechanical Engineering. 


  







 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a collection of protocols and an exami-


nation performance, which consists of a written examination of 180 


minutes duration for more than 20 registered students and an oral ex-


amination performance as an individual examination of 45 minutes dura-


tion for up to 20 registered students; if applicable, this will be announced 


to the registered students in writing at the end of the registration period. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


results from the weighted average of the grades of the individual exami-


nation performances. The collection of protocols is weighted three times 


and the written examination or oral examination performance seven 


times. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-AKM-26 Mobile Machinery/Off-road 


Vehicle Technology – Analysis 


Prof. Will 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students can model mobile machines, simulate working movements 


and evaluate calculated and measured loads and stresses on the ma-


chines. The students are able to set up model approaches to describe 


various technical problems. They know various simulation methods and 


associated tools and have the ability to programme a simple simulation, 


carry out simulation calculations and prepare and interpret results. They 


have practical knowledge, experience and skills in the use and operation 


of measurement systems in specific measurement tasks. 


Contents  For the simulation of technical systems, the module includes methods of 


modelling and basics for the application of simulation tools as well as 


measurement systems. It also includes modelling methods using exam-


ples for modelling and simulating elements, assemblies and work pro-


cesses of mobile machinery - in particular the use of calculation tools in 


selected simulation environments. The module includes the measure-


ment of physical quantities and technical parameters on the assemblies 


and elements of mobile machinery and off-road vehicles based on exper-


imental analyses and the assessment with regard to machine design and 


dimensioning.  


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, exercise 1 lecture hour per week, prac-


tical course 2 lecture hours per week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Construction 


and Dynamic Dimensioning of Machines, Measurement and Automation 


Engineering, Engineering Mechanics - Strength of Materials and Engineer-


ing Mechanics - Kinematics and Kinetics are required. In the Diploma-


postgraduate degree programme in Mechanical Engineering, basic com-


petences in strength of materials as well as in kinematics and kinetics at 


Bachelor’s level in engineering science are required, as they can be ac-


quired, for example, in the above-mentioned modules. In the Diploma-


postgraduate degree programme in Mechanical Engineering, the compe-


tences to be acquired in the modules Fundamentals of Construction and 


Dynamic Dimensioning of Machines as well as Measurement and Auto-


mation Engineering are required. 


Usability The module is one of eight compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study General and Structural Mechanical Engineering, three of which 


must be selected. 


  







 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 90 minutes 


duration and a collection of protocols. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


results from the weighted average of the grades of the individual exami-


nation performances. The written examination is weighted three times 


and the collection of protocols is weighted twice. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


  












 


Module number Module name Responsible lecturer 


MW-MB-SIM-08 Beam and Shell Structures Prof. Wallmersperger 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students master the basics for the investigation and calculation of 


passive structures or structural elements. They have knowledge and 


skills for the description and calculation of one- and multi-dimensional 


structural elements. 


Contents  The module includes, starting from the basic equations of continuum 


mechanics, the methods for deriving the basic equations of passive 


structures of beam and shell structures, the formulation of associated 


boundary value and initial boundary value problems, and the processing 


on the basis of the skills for analytical and numerical solution, in particu-


lar structural elements such as bars, beams, torsion beams, discs, plates 


and shells. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Engineering Mathematics, Fun-


damentals of Natural Sciences, Engineering Mechanics - Strength of Ma-


terials, Engineering Mechanics - Kinematics and Kinetics as well as Engi-


neering Mechanics - Statics are required. In the Diploma-postgraduate 


degree programme in Mechanical Engineering, basic competences in 


strength of materials, kinematics and kinetics, physics and chemistry, 


statics as well as extended competences in mathematics at Bachelor’s 


level in engineering science, such as can be acquired in the above-


mentioned modules, are required. 


Usability The module is one of four compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Simu-


lation Methods in Mechanical Engineering, of which two must be chosen 


and one of ten compulsory elective modules, of which three must be 


chosen. The module is one of ten compulsory elective modules in the 


Diploma-postgraduate programme in Mechanical Engineering in the field 


of study Simulation Methods in Mechanical Engineering, three of which 


must be chosen. The module is one of 20 compulsory elective modules in 


the Diploma-postgraduate degree programme in Mechanical Engineering 


in the field of study Simulation Methods in Mechanical Engineering, of 


which modules amounting to 60 credit points must be selected. The 


module can only be selected once in the respective degree programme 


in the field of study Simulation Methods in Mechanical Engineering. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 120 minutes 


duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 







 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


  












 


Module number Module name Responsible lecturer 


MW-MB-AKM-30 
20


 


as a replacement 


for the module MW-


MB-AKM-10 


Industrial Design Methodology 


in Product Development 


Prof. Krzywinski 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have knowledge of the design process within product de-


velopment with its essence, specific tasks, methods and goals. The stu-


dents can describe the process of conceptual, human-oriented, aesthetic 


and emotional design of technical products in industrial design and high-


light differences to technical-functional product development. They are 


able to classify design process and tools in interdisciplinary product de-


velopment as well as define tasks and goals of industrial design and pro-


pose suitable methods. 


Contents  The module covers tasks, goals, processes and methods of design. Fur-


thermore, the module contains theoretical knowledge components 


about technical design, industrial design and the human-technology rela-


tionship, in particular also practical components on design action and 


methodical procedures in the design process, taking into account the 


early design phases. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, practical course 2 lecture hours per 


week, self-study. 


Participation is limited to 20 participants according to § 6 paragraph 7 


Study Regulations of the Diploma and Diploma-postgraduate degree 


programme in Mechanical Engineering. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Diploma-postgraduate degree programme in Mechanical Engineering, 


the competences to be acquired in the module Fundamentals of Con-


struction and Dynamic Dimensioning of Machines are required. Further-


more, knowledge and skills in freehand perspective sketching are re-


quired in the Diploma degree programme in Mechanical Engineering and 


in the Diploma-postgraduate degree programme in Mechanical Engineer-


ing. 


Usability The module is one of five compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Gen-


eral and Structural Mechanical Engineering, of which two must be cho-


sen. The module is one of 27 compulsory elective modules in the Diplo-


ma-postgraduate programme in Mechanical Engineering in the field of 


study General and Structural Mechanical Engineering and one of 17 


compulsory elective modules in the field of study Processing Machines 


and Textile Machines Engineering, of which modules amounting to 60 


credit points must be selected in each case. It creates the prerequisites in 


the Diploma degree programme in Mechanical Engineering and in the 


Diploma-postgraduate degree programme in Mechanical Engineering for 


the modules Design Research and Product Experience, Product-Service-


Systems, User-Centered Product Design and Product and Information 


Visualization. 


  







 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 90 minutes 


duration and a collection of protocols. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


results from the weighted average of the grades of the individual exami-


nation performances. The written examination is weighted twice and the 


collection of protocols is weighted once. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-SIM-13 Dynamics of Mechanisms and 


Elastic Multi-Body Systems 


Prof. Beitelschmidt 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have basic knowledge of mechanism dynamics as multi-


body systems (MBS) with closed loops and are able to describe the gear 


systematics, analyse its behaviour and map it in a commercial MBS soft-


ware. In addition, they know the method of multi-body system simula-


tion and can calculate large movements of mechanical systems from 


rigid and elastic bodies in the time domain. 


Contents  The content of the module focuses on the fundamentals of mechanism 


dynamics and elastic multi-body systems. In the focus on mechanism 


dynamics, the module includes gear systematics, functioning of mecha-


nisms and their elements, methods for kinematic and dynamic analysis, 


mass balancing, models of mechanisms capable of vibrating as well as 


methods of vibration calculation. The focus on elastic multi-body systems 


includes the methodology of setting up the equations of motion of multi-


body systems, their computational implementation for simple special 


cases as well as methods for extending a rigid MBS with elastic bodies, in 


particular the representation of the mechanism systems in commercial 


programmes. 


Teaching and learn-


ing methods 


Lecture 3 lecture hours per week, exercise 3 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering. The com-


petences to be acquired in the modules Engineering Mathematics, Engi-


neering Mechanics - Strength of Materials, Engineering Mechanics - Kin-


ematics and Kinetics as well as Engineering Mechanics - Statics are re-


quired. In the Diploma-postgraduate degree programme in Mechanical 


Engineering, basic competences in strength of materials theory, kinemat-


ics and kinetics, statics as well as extended competences in mathematics 


at Bachelor’s level in engineering science are required, such as can be 


acquired in the above-mentioned modules. 


Usability The module is one of ten compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Simulation Methods in Mechanical Engineering, three of which 


must be chosen. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 







 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-AKM-31 
20


 


as a replacement 


for the module MW-


MB-AKM-11 


Two-Dimensional Design Fun-


damentals in Industrial Design 


Prof. Krzywinski 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have theoretical knowledge as well as practical skills and 


abilities for two-dimensional design by means of graphics, colour and 


material as well as their application to industrial product development. 


They know processes and methods of elementary design of individual 


phenomena of graphics, colour and material, can apply these to exem-


plary problems and transfer them to complex design projects. They can 


critically reflect on their abilities and skills and develop them further in-


dependently. 


Contents  The module includes theoretical basics on perception and design of 


graphic elements, signs and sign systems as well as product graphics in 


industrial design, individual aspects and perception phenomena of 


graphic design as well as corresponding methods. Further contents are 


physical, cognitive and social science as well as design basics on percep-


tion, systematisation and design by means of colour and material. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, practical course 3 lecture hours per 


week, self-study. 


Participation is limited to 15 participants according to § 6 paragraph 7 


Study Regulations of the Diploma and Diploma-postgraduate degree 


programme in Mechanical Engineering. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Diploma-postgraduate degree programme in Mechanical Engineering, 


the competences to be acquired in the module Fundamentals of Con-


struction and Dynamic Dimensioning of Machines are required. Further-


more, knowledge and skills in freehand perspective sketching are re-


quired in the Diploma degree programme in Mechanical Engineering and 


in the Diploma-postgraduate degree programme in Mechanical Engineer-


ing. 


Usability The module is one of five compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Gen-


eral and Structural Mechanical Engineering, of which two must be cho-


sen. The module is one of 27 compulsory elective modules in the Diplo-


ma-postgraduate programme in Mechanical Engineering in the field of 


study General and Structural Mechanical Engineering, of which modules 


amounting to 60 credit points must be selected. It creates the prerequi-


sites in the Diploma degree programme in Mechanical Engineering and 


in the Diploma-postgraduate degree programme in Mechanical Engineer-


ing for the modules Design Research and Product Experience, Product-


Service-Systems, User-Centered Product Design and Product and Infor-


mation Visualization. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a collection of protocols. 







 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-SIM-15 Theory of Materials Prof. Kästner 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals Students have sound knowledge of the formulation, implementation and 


application of inelastic thermomechanical material models. 


Contents  The module covers the basics of modelling thermomechanical material 


behaviour. The focus is on the fundamentals and classification of elastic 


and inelastic material models for small deformations, the modelling of 


microstructural changes as well as the generalisation of the material laws 


to finite deformations as well as the implementation of selected material 


models in numerical simulation programs. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Material Sci-


ence, Engineering Mathematics, Engineering Mechanics - Strength of 


Materials, Engineering Mechanics - Kinematics and Kinetics as well as 


Engineering Mechanics - Statics are required. In the Diploma-


postgraduate degree programme in Mechanical Engineering, basic com-


petences in strength of materials, kinematics and kinetics, statics, mate-


rials engineering as well as extended competences in mathematics at 


Bachelor’s level in engineering science, such as can be acquired in the 


above-mentioned modules, are required. 


Usability The module is one of ten compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Simulation Methods in Mechanical Engineering, three of which 


must be chosen. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of an oral examination performance of 30 


minutes duration as an individual examination. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-AKM-32 
20


 


as a replacement 


for the module MW-


MB-AKM-12 


Three-Dimensional Design 


Fundamentals in Industrial 


Design 


Prof. Krzywinski 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have theoretical knowledge as well as skills and abilities for 


the design of regular geometry and free-form geometry of industrially 


manufactured products and can apply these to exemplary problems. 


They have methodological knowledge and practical skills for the formal-


aesthetic design of regular and free-form geometry and can transfer 


these to complex product designs. They can critically reflect on their skills 


and abilities for perspective freehand drawing and for the design of 


three-dimensional geometry and develop these further under guidance. 


The students have in-depth skills and abilities for perspective freehand 


drawing and reach a level that allows them to use freehand drawing as a 


design tool for regular and freeform geometry in practical design pro-


jects naturally and effectively. 


Contents  The module covers the basics of perception, experience, design, repre-


sentation and production of three-dimensional geometry of industrially 


manufactured products, cognitive and social science, historical as well as 


design perspectives on formal aesthetic design, design styles and corpo-


rate product design. It includes the analysis and application of individual 


aspects of freehand perspective drawing, the design of regular geometry 


and freeform geometry as well as the analysis and application of corre-


sponding methods. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, practical course 4 lecture hours per 


week, self-study. 


Participation is limited to 15 participants according to § 6 paragraph 7 


Study Regulations of the Diploma and Diploma-postgraduate degree 


programme in Mechanical Engineering. 


Requirements for 


participation 


Knowledge and skills in freehand perspective sketching are required in 


the Diploma degree programme in Mechanical Engineering, the Bache-


lor’s degree programme in Mechanical Engineering and the Diploma-


postgraduate degree programme in Mechanical Engineering. 


  







 


Usability The module is one of four compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Gen-


eral and Structural Mechanical Engineering, two of which must be cho-


sen, and one of four compulsory elective modules in the Bachelor’s de-


gree programme in Mechanical Engineering in the profile recommenda-


tion General and Structural Mechanical Engineering, two of which must 


be chosen. The module is one of 27 compulsory elective modules in the 


Diploma-postgraduate programme in Mechanical Engineering in the field 


of study General and Structural Mechanical Engineering, of which mod-


ules amounting to 60 credit points must be selected. The module cannot 


be selected in the Diploma-postgraduate degree programme in Mechani-


cal Engineering if it has already been completed in the Bachelor’s degree 


programme in Mechanical Engineering. It creates the prerequisites in the 


Diploma degree programme in Mechanical Engineering and in the Di-


ploma-postgraduate degree programme in Mechanical Engineering for 


the modules Design of Product-Service-Systems, User-Centered Product 


Design and Product and Information Visualization. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a collection of protocols. 


Credit points and 


grades 


7 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 210 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-SIM-17 Multiscale Material Modeling Prof. Kästner 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals Students have a sound knowledge of predicting the effective material 


behaviour based on homogenisation techniques. They have an overview 


regarding the continuum mechanical modelling of material damage as 


well as novel numerical methods for modelling the local material struc-


ture and for simulating microstructural changes. 


Contents  The module covers the basics of multi-scale continuum mechanical mod-


elling. Building on homogenisation procedures, numerical methods for 


modelling the local material behaviour are content of the module. These 


include the finite element method for non-linear material behaviour, 


taking into account large deformations, as well as the modelling of inter-


faces and cracks using the phase field method. Furthermore, the module 


includes simple continuum damage models as well as possible exten-


sions of these models, for example the multi-scale modelling of novel 


hybrid materials. 


Teaching and learn-


ing methods 


Lecture 3 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Engineering Mathematics, Con-


tinuum Mechanics and Multifunctional Structures as well as Numerical 


Methods and Structural Durability are required. In the Diploma-


postgraduate degree programme in Mechanical Engineering, extended 


competences in mathematics at the Bachelor’s level in engineering sci-


ence are required, as they can be acquired, for example, in the modules 


named above. In the Diploma-postgraduate degree programme in Me-


chanical Engineering, the competences to be acquired in the modules 


Continuum Mechanics and Multifunctional Structures as well as Numeri-


cal Methods and Structural Durability are required. 


Usability The module is one of four compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Simulation Methods in Mechanical Engineering, of which two 


must be chosen, and one of eight compulsory elective modules, of which 


one must be chosen. The module can only be selected once in the re-


spective degree programme in the field of study Simulation Methods in 


Mechanical Engineering. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of an oral examination performance of 30 


minutes duration as an individual examination. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


  







 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-AKM-36 
20


 


as a replacement 


for the module MW-


MB-AKM-28 


Product and Information Visua-


lization 


Prof. Krzywinski 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students know processes and methods for visualising both abstract 


complex information and concrete products. They are able to assess, 


select and apply these when working on problems in different phases of 


the design process. As a combination of abstract and concrete visualisa-


tion techniques, the students know the basics of designing user interfac-


es (Human-Machine Interfaces, HMI) of technical products. Through the 


learned manual methods for product visualisation, the students are able 


to apply common digital visualisation tools in design projects. The stu-


dents can classify the processes and methods of information visualisa-


tion and HMI and define tasks and goals. They are able to exchange in-


formation with specialists in visual communication in the product devel-


opment process in a factual and professional manner. They can justify 


their actions, assess their own abilities and are able to develop them 


further. 


Contents  The module covers theoretical basics and practical applications of vari-


ous visualisation techniques in design, in particular the cognitive and 


physiological ergonomic and aesthetic visualisation of abstract complex 


information with predominantly graphic means, building on this with 


basics of the design of human-machine interfaces of mobile and station-


ary working machines. The module also includes the visualisation of con-


crete designs in various phases of the design process to communicate a 


desired product character and expression of physical products using 


predominantly manual visualisation tools and rendering techniques, as 


well as the use of various forms of representation to communicate, the 


representation of free-form geometry and the labelling of colour and 


materiality. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, practical course 3 lecture hours per 


week, self-study. 


Participation is limited to 20 participants according to § 6 paragraph 7 


Study Regulations of the Diploma and Diploma-postgraduate degree 


programme in Mechanical Engineering. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Diploma-postgraduate degree programme in Mechanical Engineering, 


the competences to be acquired in the modules Industrial Design Meth-


odology in Product Development, Three-Dimensional Design Fundamen-


tals in Industrial Design and Two-Dimensional Design Fundamentals in 


Industrial Design are required. 


Usability The module is one of eight compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study General and Structural Mechanical Engineering, three of which 


must be selected. 







 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a collection of protocols. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-SIM-18 Coupled Multifield Problems Prof. Wallmersperger 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students possess sound knowledge and skills for the continuum 


description of mechanical, thermal, chemical, electrical and magnetic 


phenomena in deformable solids. They master the modelling of field 


problems that couple different physical phenomena. They can apply 


adapted methods for discretisation in space and time to the resulting 


field equations, in order to apply them to a numerical solution. 


Contents  The module covers electromagnetic field variables, balances and associ-


ated material models as a complement to continuum mechanics, as well 


as the theory of mixtures, examples of solving coupled field equations, 


and discretisation methods in space and time. 


Teaching and learn-


ing methods 


Lecture 3 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Elastic Structures and Technical 


Fluid Mechanics, Engineering Mathematics, Continuum Mechanics and 


Multifunctional Structures, Engineering Mechanics - Strength of Materials 


and Engineering Mechanics - Statics are required. In the Diploma-


postgraduate degree programme in Mechanical Engineering, basic com-


petences in strength of materials theory, statics as well as advanced 


competences in mathematics at Bachelor’s level in engineering science 


are required, as they can be acquired, for example, in the above-


mentioned modules. In the Diploma-postgraduate degree programme in 


Mechanical Engineering, the competences to be acquired in the modules 


Elastic Structures and Technical Fluid Mechanics as well as Continuum 


Mechanics and Multifunctional Structures are required. 


Usability The module is one of four compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Simulation Methods in Mechanical Engineering, of which two 


must be chosen, and one of eight compulsory elective modules, of which 


one must be chosen. The module can only be selected once in the re-


spective degree programme in the field of study Simulation Methods in 


Mechanical Engineering. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of an oral examination performance as an 


individual examination of 30 minutes duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every winter semester. 







 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 32 


MW-MB-AKM-37 26 


MW-MB-KST-32 26 


as a replacement 


for the module MW-


MB-AKM-09 MW-


MB-KST-29 


Methodical Product Develop-


ment and Selected Tools 


Prof. Paetzold-Byhain 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals Using modern product development technologies, the students can 


summarise designs in CAD models and prepare and use these for the 


critical analysis of designs. They have basic knowledge of data formats, 


model types and interfaces. 


Contents  In the focus Digital MockUp in product development, the module covers 


the use of 3D models in digital process chains and the preparation of 


CAD models for virtual testing, in particular the requirements and pa-


rameters for visualisation and the application of virtual reality systems. In 


the focus on designing with CAD, the module covers the design of an 


assembly ready for production and assembly using a modern CAD sys-


tem, the creation of production documents and the application of inte-


grated simulation methods. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, exercise 4 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Bachelor’s degree programme in Mechanical Engineering, the compe-


tences to be acquired in the modules Fundamentals of Construction and 


Dynamic Dimensioning of Machines, Computer Science, Design Theory, 


Engineering Mechanics - Strength of Materials and Engineering Mechan-


ics - Kinematics and Kinetics are required. In the Diploma-postgraduate 


degree programme in Mechanical Engineering, basic competences in 


computer application and software development in mechanical engineer-


ing, strength of materials theory, kinematics and kinetics as well as con-


struction technology and design at Bachelor’s level in engineering science 


are required, such as can be acquired in the modules named above. In 


the Diploma-postgraduate degree programme in Mechanical Engineer-


ing, the competences to be acquired in the module Fundamentals of 


Construction and Dynamic Dimensioning of Machines are required. 


  







 


Usability The module is one of four compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Gen-


eral and Structural Mechanical Engineering, two of which must be cho-


sen, and one of five compulsory elective modules in the field of study 


Automotive and Railway Vehicle Engineering, two of which must be cho-


sen. In the Bachelor’s degree programme in Mechanical Engineering, the 


module is one of four compulsory elective modules in the profile rec-


ommendation General and Structural Mechanical Engineering as well as 


in the profile recommendation Automotive and Railway Vehicle Engineer-


ing, of which two must be chosen. In the Diploma-postgraduate pro-


gramme in Mechanical Engineering, the module is one of 27 compulsory 


elective modules in the field of study General and Structural Mechanical 


Engineering, one of 24 compulsory elective modules in the field of study 


Power Engineering, one of 20 compulsory elective modules in the field of 


study Automotive and Railway Vehicle Engineering, one of 21 compulsory 


elective modules in the field of study Aerospace Engineering and one of 


30 compulsory elective modules in the field of study Production Engi-


neering. 30 compulsory elective modules, of which modules with a total 


of 60 credit points must be selected. The module cannot be selected in 


the Diploma-postgraduate degree programme in Mechanical Engineering 


if it has already been completed in the Bachelor’s degree programme in 


Mechanical Engineering. It creates the prerequisites in the Diploma de-


gree programme in Mechanical Engineering for the module Virtual Meth-


ods and Tools. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a paper of 50 hours and a written exam-


ination of 90 minutes duration. 


Credit points and 


grades 


7 credit points can be acquired through the module. The module grade 


results from the unweighted average of the grades of the individual ex-


amination performances. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 210 hours. 


Duration of the 


module 


The module covers one semester. 


 


  








 


Module number Module name Responsible lecturer 


MW-MB-SIM-19 System Dynamics and Struc-


tural Vibrations 


Prof. Beitelschmidt 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have basic knowledge of system dynamics and are able to 


describe the dynamics of mechanical systems and systems of other phys-


ical domains and to calculate and identify their behaviour. They also have 


the competence to understand, calculate and evaluate vibration phe-


nomena with higher complexity and to apply solution methods to vibra-


tion behaviour. 


Contents  Contents of the module are the basics of system dynamics and structural 


vibrations. In the focus on system dynamics, the module includes the 


basic procedures of theoretical modelling, identification of dynamic sys-


tems and parameter estimation of generalised problems, differential 


equation systems, system characteristic functions in the time and fre-


quency domain as well as the methods of system description and system 


investigation. The focus on vibration theory includes the fundamentals 


and methods for vibration analysis, in particular procedures and meth-


ods for the calculation of linear and non-linear mechanical, discrete and 


continuous vibration systems, solution methods for non-linear oscillators 


as well as linear, one-dimensional continua and the exact or approximate 


solution of the wave equation. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Engineering Mathematics, Engi-


neering Mechanics - Strength of Materials, Engineering Mechanics - Kin-


ematics and Kinetics as well as Engineering Mechanics - Statics are re-


quired. In the Diploma-postgraduate degree programme in Mechanical 


Engineering, basic competences in strength of materials theory, kinemat-


ics and kinetics, statics as well as extended competences in mathematics 


at Bachelor’s level in engineering science are required, such as can be 


acquired in the above-mentioned modules. 


Usability The module is one of four compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Simulation Methods in Mechanical Engineering, of which two 


must be chosen, and one of eight compulsory elective modules, of which 


one must be chosen. The module can only be selected once in the re-


spective degree programme in the field of study Simulation Methods in 


Mechanical Engineering. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration. 


  







 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


  












 


Module number Module name Responsible lecturer 


MW-MB-ET-01 Fluid Mechanics and Simula-


tion Methods 


Prof. Fröhlich 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students are able to model and simulate basic fluid mechanical pro-


cesses. They understand the physical modelling at the level of differential 


equations by means of suitable approximations, have basic knowledge of 


the discretisation of differential equations and can employ typical simu-


lation tools for these tasks. 


Contents  The module covers complex flows and their decomposition into elemen-


tary flows, such as vortex flows, potential flows, boundary layers as well 


as their mathematical-physical modelling. The module also includes the 


analysis of vortex flows with the help of the vorticity, the vortex theo-


rems and the Bio-Savart theorem, as well as the description of potential 


flows using the complex potential, the singularity method and the circu-


lation. Module contents are the derivation of the boundary layer equa-


tions and the solution with methods of similarity mechanics. Further-


more, the module covers the basics of discretisation and modelling in 


flow simulation of complex problems employing large codes.  


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 2 lecture hours per week, 


practical course 1 lecture hour per week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Bachelor’s degree programme in Mechanical Engineering, the compe-


tences to be acquired in the modules Fundamentals of Mathematics, 


Fundamentals of Fluid Mechanics, Engineering Mathematics, Fundamen-


tals of Natural Sciences, Special Topics of Mathematics and Engineering 


Thermodynamics/Heat Transfer are required. In the Diploma-


postgraduate degree programme in Mechanical Engineering, basic com-


petences in physics and chemistry, fluid mechanics, technical thermody-


namics and heat transfer as well as basic, extended and specific compe-


tences in mathematics at engineering Bachelor’s level are required, as 


they can be acquired, for example, in the modules named above. 


  







 


Usability
 1, 42


 The module is a compulsory module in the Diploma degree programme 


in Mechanical Engineering in the field of study Power Engineering and in 


the Bachelor’s degree programme in Mechanical Engineering in the pro-


file recommendation Power Engineering. The module is one of 24 com-


pulsory elective modules in the Diploma-postgraduate degree pro-


gramme in Mechanical Engineering in the field of study Power Engineer-


ing, of which modules amounting to 60 credit points must be selected. 


The module cannot be selected in the Diploma-postgraduate degree 


programme in Mechanical Engineering if it has already been completed 


in the Bachelor’s degree programme in Mechanical Engineering. It cre-


ates the prerequisites in the Diploma degree programme in Mechanical 


Engineering and in the Diploma-postgraduate degree programme in Me-


chanical Engineering for the modules Renewable Energy Supply, Gas 


Dynamics and Numerical Fluid Mechanics, Building Energy Systems, Fun-


damentals of Power Machinery, Machine Laboratory, Refrigeration and 


heat pump technology for mobile applications, Process Measurement 


Technology and Mathematical Methods of Measurement Data Pro-


cessing, Process Simulation and Validation in Power Engineering, Ther-


mal Process Technology, Turbo Pumps and Piston Working Machines, 


Turbocompressors, Heat Exchanger, Pipings, Pressure Vessels and Ener-


gy Storage as well as District Heating Systems. It creates the prerequi-


sites in the Bachelor’s degree programme in Mechanical Engineering for 


the module Heat Exchanger, Pipings, Pressure Vessels and Energy Stor-


age. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 210 minutes 


duration. Preliminary work for the examination is a computer-based 


short control of 15 hours. 


Credit points and 


grades 


7 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 210 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-SIM-21 Rheology Prof. Odenbach 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have knowledge of experimental and theoretical rheology, 


of the description of material behaviour and of empirical laws in the 


viscous and viscoelastic range. They know the material behaviour of 


complex material systems from different material classes and their mi-


croscopic causes. The students are able to effectively combine theoreti-


cal and practical aspects of material description. 


Contents  The module covers the basics of rheometry and rheology, empirical ma-


terial laws for viscous behaviour and basic features of the description of 


linear viscoelastic behaviour. and, at the student's choice, one of the 


following rheological foci: 


- Experimental investigations of complex fluids or 


- magnetically responsive complex hybrid materials or 


- theoretical aspects of rheology. 


Teaching and learn-


ing methods 


The module comprises lecture 2 lecture hours per week, practical course 


1 lecture hour per week and at the student's choice  


- in the focus experimental investigations of complex fluids practi-


cal course 2 lecture hours per week or 


- in the focus magnetically responsive complex hybrid materials 


Lecture 2 lecture hours per week or 


- in the focus theoretical aspects of rheology lecture 2 lecture 


hours per week as well as 


Self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Fluid Mechan-


ics, Engineering Mathematics, Engineering Mechanics - Strength of Mate-


rials, Engineering Mechanics - Kinematics and Kinetics as well as Engi-


neering Mechanics - Statics are required. In the Diploma-postgraduate 


degree programme in Mechanical Engineering, basic competences in 


strength of materials, kinematics and kinetics, statics, fluid mechanics as 


well as extended competences in mathematics at Bachelor’s level in en-


gineering science, such as can be acquired in the above-mentioned 


modules, are required. 


Usability The module is one of eight compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Simulation Methods in Mechanical Engineering, one of which 


must be chosen. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of an oral examination performance of 45 


minutes duration as an individual examination. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 







 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 180 hours. 


Duration of the mo-


dule 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-ET-03 Fundamentals of Heat and 


Mass Transfer 


Prof. Beckmann 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have application-ready basic knowledge of the processes of 


heat and mass transfer that are important in energy technology and 


many other technical applications. They are able to analyse technical 


processes and apply the fundamentals of heat and mass transfer for the 


mathematical-physical modelling of these processes and thus use them 


to solve technical tasks. 


Contents  Contents of the module are the basics of heat and mass transfer for 


transient heating/cooling and processes with phase transformation 


(melting/solidification; evaporation/filmwise/dropwise condensation, 


drying), analogy of heat and mass transfer (diffusion and convective 


mass transport) and basics of combustion technology. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 3 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Bachelor’s degree programme in Mechanical Engineering, the compe-


tences to be acquired in the module Engineering Thermodynamics/Heat 


Transfer are required. In the Diploma-postgraduate degree programme 


in Mechanical Engineering, basic competences in technical thermody-


namics and heat transfer at the engineering Bachelor’s level are re-


quired, as they can be acquired, for example, in the aforementioned 


modules. 


  







 


Usability
 1, 42


 The module is a compulsory module in the Diploma degree programme 


in Mechanical Engineering in the field of study Power Engineering and in 


the Bachelor’s degree programme in Mechanical Engineering in the pro-


file recommendation Power Engineering. The module is one of 27 com-


pulsory elective modules in the Diploma-postgraduate programme in 


Mechanical Engineering in the field of study General and Structural Me-


chanical Engineering, one of 24 compulsory elective modules in the field 


of study Energy Engineering, one of 21 compulsory elective modules in 


the field of study Aerospace Engineering and one of 20 compulsory elec-


tive modules in the field of study Simulation Methods in Mechanical En-


gineering, of which modules amounting to 60 credit points must be se-


lected in each case. It creates the prerequisites in the Diploma degree 


programme in Mechanical Engineering and in the Diploma-postgraduate 


degree programme in Mechanical Engineering for the modules Applied 


Molecular Thermodynamics, Energy and Load Management, Renewable 


Energy Supply, European Course of Cryogenics, Gas Dynamics and Nu-


merical Fluid Mechanics, Fundamentals of Refrigeration and Air Condi-


tioning Technology, Nuclear Reactor Engineering, Cryogenics, Demand 


side management of refrigeration systems and heat pumps, Refrigera-


tion and heat pump technology for mobile applications, Reactor Physics, 


Properties and Thermodynamic Simulation, Thermal Process Technology, 


Thermo Hydraulics and Safety of Nuclear Facilities, Processes and Ma-


chines for Low Temperature and Waste Heat Utilization as well as Heat 


Exchanger, Pipings, Pressure Vessels and Energy Storage. It creates the 


prerequisites in the Bachelor’s degree programme in Mechanical Engi-


neering for the module Heat Exchanger, Pipings, Pressure Vessels and 


Energy Storage. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 120 minutes 


duration. 


Credit points and 


grades 


7 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 210 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-SIM-23
 22, 33, 


41 


No more courses 


offered as of sum-


mer semester 2023 


Process and Structure Si-


mulation 


Prof. Kästner 


(studiendokumente.mw@tu-dresden.de) 


Qualification goals The students can apply the theoretical knowledge of continuum mechan-


ical modelling as well as numerical and experimental mechanics to engi-


neering problems. They have basic knowledge of the numerical and ex-


perimental analysis of the behaviour of modern structural components, 


taking process influences into account. 


Contents  The module covers, on the basis of selected components, the fundamen-


tals of the application of modern simulation techniques in research and 


engineering practice as well as the integration of CAD and CAE, the simu-


lation of selected manufacturing processes, the numerical and experi-


mental analysis of component behaviour under static, cyclic and dynamic 


loads as well as strength verifications and the analysis of damage cases. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, exercise 1 lecture hour per week, prac-


tical course 1 lecture hour per week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Engineering Mathematics, Con-


tinuum Mechanics and Multifunctional Structures as well as Numerical 


Methods and Structural Durability are required. In the Diploma-


postgraduate degree programme in Mechanical Engineering, extended 


competences in mathematics at the Bachelor’s level in engineering sci-


ence are required, as they can be acquired, for example, in the modules 


named above. In the Diploma-postgraduate degree programme in Me-


chanical Engineering, the competences to be acquired in the modules 


Continuum Mechanics and Multifunctional Structures as well as Numeri-


cal Methods and Structural Durability are required. 


Usability The module is one of eight compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Simulation Methods in Mechanical Engineering, one of which 


must be chosen. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of an oral examination performance of 30 


minutes duration as an individual examination. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 180 hours. 


Duration of the The module covers one semester. 












 


Module number Module name Responsible lecturer
 39


 


MW-MB-ET-05 Fundamentals of Refrigeration 


and Air Conditioning 


Prof. Thomas 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students master the basics of refrigeration technology as well as the 


fundamental competences in the field of refrigeration machines and 


their most important components. This includes energetic, physi-


cal/chemical, economic and ecological relationships with regard to the 


machines as well as the refrigerants used (natural/synthetic). The stu-


dents know the special features and areas of application of vapour com-


pression, sorption and cold gas machines as well as thermoelectric and 


magnetocaloric refrigeration and heat generation and the procedure for 


the energetic balancing of the systems. They master the basics of air 


conditioning technology with the fundamental aspects of thermal-


physiological and hygienic parameters, the design of air conditioning 


systems, the thermodynamic relationships of the Mollier h,x diagram, 


the significant changes of state for air conditioning technology and the 


balancing of air conditioning systems (temperature range 6°C< 18°C). 


Contents  The module contents include the ability to calculate refrigeration de-


mand, the special features of open and closed cycle processes, the calcu-


lation of refrigeration systems, the properties and special features of all 


significant components as well as the characterisation of the refrigerants 


used; in addition, specific system conditions such as transcritical opera-


tion with CO2, as well as the energetic balancing of the entire system. 


Further topics are the exhaust/adsorption and resorption systems, the 


gas refrigeration machine as well as alternative methods of refrigeration 


such as magnetocalorics and thermoelectrics. Furthermore, the module 


contents include the thermodynamic basics of the material mixture of 


humid air, the basics of human thermal physiology, the determination of 


hygienic air changes (CO2 balances), the basics of humidification and 


dehumidification of air and air routing in the building and the energetic 


balancing for the evaluation of air conditioning systems. The content of 


the module is rounded off by knowledge of air conditioning processes 


based on renewable energies (DEC air conditioning systems). 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


  







 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Heat and Mass 


Transfer, Fundamentals of Natural Sciences and Engineering Thermody-


namics/Heat Transfer are required. In the Diploma-postgraduate degree 


programme in Mechanical Engineering, basic competences in physics 


and chemistry as well as in technical thermodynamics and heat transfer 


at Bachelor’s level in engineering science are required, as they can be 


acquired, for example, in the above-mentioned modules. In the Diploma-


postgraduate degree programme in Mechanical Engineering, the compe-


tences to be acquired in the module Fundamentals of Heat and Mass 


Transfer are required. 


Usability
 1, 42


 The module is one of two compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Pow-


er Engineering, one of which must be chosen. The module is one of 24 


compulsory elective modules in the Diploma-postgraduate degree pro-


gramme in Mechanical Engineering in the field of study Power Engineer-


ing, of which modules amounting to 60 credit points must be selected. 


The module cannot be selected if the module Principles of Refrigeration 


and Air Conditioning has already been completed. It creates the prereq-


uisites in the Diploma degree programme in Mechanical Engineering for 


the modules Building Energy Systems, International Refrigeration and 


Compressor Course, Refrigeration Systems, Demand side management 


of refrigeration systems and heat pumps, Refrigeration and heat pump 


technology for mobile applications as well as Processes and Machines 


for Low Temperature and Waste Heat Utilization. It creates the prerequi-


sites in the Diploma-postgraduate degree programme in Mechanical 


Engineering for the modules Building Energy Systems, International Re-


frigeration and Compressor Course, Refrigeration Systems, Demand side 


management of refrigeration systems and heat pumps as well as Pro-


cesses and Machines for Low Temperature and Waste Heat Utilization. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the mo-


dule 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-SIM-24 Analytical Methods of Solid 


Mechanics 


Prof. Kästner 


(studiendokumente.mw@tu-dresden.de) 


Qualification goals The students master basic mathematical methods of solid mechanics. 


They have knowledge of the calculus of variations, tensor calculus and 


stability analysis. 


Contents  The module includes an introduction to the basics of tensor calculus, 


such as transformation algebra and analysis, as well as to one- and multi-


dimensional variational problems of one or more functions. The basic 


features of stability theory are explained. The mathematical methods 


listed are motivated and applied on the basis of problems in solid me-


chanics. The applications include, for example, work and variation prob-


lems in elasticity theory as well as branching and stability analysis of stat-


ic conservative discrete systems. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Engineering Mathematics, Fun-


damentals of Natural Sciences, Engineering Mechanics - Strength of Ma-


terials, Engineering Mechanics - Kinematics and Kinetics as well as Engi-


neering Mechanics - Statics are required. In the Diploma-postgraduate 


degree programme in Mechanical Engineering, basic competences in 


strength of materials, kinematics and kinetics, physics and chemistry, 


statics as well as extended competences in mathematics at Bachelor’s 


level in engineering science, such as can be acquired in the above-


mentioned modules, are required. 


Usability The module is one of eight compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Simulation Methods in Mechanical Engineering, one of which 


must be chosen. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of an oral examination performance of 30 


minutes duration as an individual examination. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 












 


Module number Module name Responsible lecturer 


MW-MB-ET-06 Fundamentals of Non-Fossil 


Primary Energy Use 


Dr. Schuster 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have competences about the basic processes in the use of 


nuclear energy. Different variants of the technological implementation of 


the physical processes in nuclear power plants can be assessed by the 


students. The basic features of nuclear safety are known. The students 


have insights into technologies for the development of regenerative en-


ergy sources and their conversion into electricity and heat and are able 


to apply this knowledge to the use of regenerative energy sources. 


Contents  In nuclear energy technology, starting from the atomic structure, the 


module covers the concepts of nuclear binding energy, nuclear reaction, 


fission and fusion. Furthermore, the module includes the associated pro-


cesses of neutron slowing-down and chain reaction as the basis for the 


construction of nuclear reactors, the topics of radioactivity and radiation 


protection closely related to the operation of nuclear reactors, the safety 


of nuclear facilities and the basic features of the process stages of the 


nuclear fuel cycle. Furthermore, the technological basics for the devel-


opment of the renewable energy sources solar radiation, geothermal 


energy, water and wind power as well as biomass as a prerequisite for 


their integration into energy systems are included. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 2 lecture hours per week, 


practical course 1 lecture hour per week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Bachelor’s degree programme in Mechanical Engineering, the compe-


tences to be acquired in the module Engineering Thermodynamics/Heat 


Transfer are required. In the Diploma-postgraduate degree programme 


in Mechanical Engineering, basic competences in technical thermody-


namics and heat transfer at the engineering Bachelor’s level are required, 


such as can be acquired in the aforementioned module. 


Usability 
9
 The module is a compulsory module in the Diploma degree programme 


in Mechanical Engineering in the field of study Power Engineering and in 


the Bachelor’s degree programme in Mechanical Engineering in the pro-


file recommendation Power Engineering. The module is one of 24 com-


pulsory elective modules in the Diploma-postgraduate degree pro-


gramme in Mechanical Engineering in the field of study Power Engineer-


ing, of which modules amounting to 60 credit points must be selected. 


The module cannot be selected in the Diploma-postgraduate degree 


programme in Mechanical Engineering if it has already been completed 


in the Bachelor’s degree programme in Mechanical Engineering. It cre-


ates the prerequisites in the Diploma degree programme in Mechanical 


Engineering and in the Diploma-postgraduate degree programme in Me-


chanical Engineering for the modules Energy and Load Management, 


Renewable Energy Supply, Nuclear Reactor Engineering, Reactor Physics 


as well as Thermo Hydraulics and Safety of Nuclear Facilities. 


  







 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration and a collection of protocols. 


Credit points and 


grades 


7 credit points can be acquired through the module. The module grade 


results from the weighted average of the grades of the individual exami-


nation performances. The written examination is weighted three times 


and the collection of protocols is weighted twice. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 210 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 32 


MW-MB-SIM-25 26 


as a replacement 


for the module MW-


MB-SIM-09 


Product Modelling and Design 


with CAD-Systems 


Prof. Paetzold-Byhain 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals Using modern product development technologies, the students can 


summarise designs in CAD models and prepare and use these for the 


critical analysis of designs. The students can further use digital product 


models for development. They can use the programming interface of a 


CAD system to work with the internal data of the CAD model, especially if 


the models cannot be generated interactively. Furthermore, the students 


are able to analyse parts and assemblies automatically and determine 


information (e.g. production-relevant dimensions, assembly structures, 


data from motion simulations). In addition, they can develop pro-


grammes to transfer data between the CAD system and other applica-


tions. They are able to master the handling, in particular storage, release 


and change processes of product models in the development process. 


They can analyse and build up document and article structures using a 


PDM system and organise models created in CAD in a PDM system. 


Contents  In the focus on designing with CAD, the module includes the design of an 


assembly ready for production and assembly using a modern CAD sys-


tem, the creation of production documents and the application of inte-


grated simulation methods. At the students' choice, the module includes 


the focus on synthesis and analysis of CAD models or the focus on prod-


uct data management. In the focus on synthesis and analysis of CAD 


models, the module includes data structures and functions for manipu-


lating the internal model of a CAD system. The content also includes the 


development of programmes for the automated generation of geometry 


and analysis of existing assemblies with the inclusion of a programming 


interface as well as the programming interfaces to other software prod-


ucts such as Excel and MathCAD. The focus on product data manage-


ment covers the basics and concepts of managing product data to con-


trol product and process complexity in mechanical engineering. The con-


tent of the focus also includes models and methods for organising and 


managing product data (articles, documents, product structures) as well 


as for managing engineering processes (e.g. release and change pro-


cesses) the creation of product and process models, safety aspects, CAD 


integration and tools for collaboration in engineering as well as the prac-


tical use of a PDM system. 


Teaching and learn-


ing methods 


The module comprises lecture 1 lecture hour per week, exercise 2 lecture 


hours per week and at the students' choice:  


- in the focus Synthesis and Analysis of CAD Models Lecture 2 lec-


ture hours per week, exercise 1 lecture hour per week or  


- in the focus Product Data Management Lecture 1 lecture hour 


per week, exercise 1 lecture hour per week and 


Self-study. 


  







 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Computer Science, Design Theo-


ry, Engineering Mechanics - Strength of Materials and Engineering Me-


chanics - Kinematics and Kinetics are required. In the Diploma-


postgraduate degree programme in Mechanical Engineering, basic com-


petences in computer application and software development in mechan-


ical engineering, strength of materials theory, kinematics and kinetics as 


well as construction technology and design at Bachelor’s level in engi-


neering science are required, as they can be acquired, for example, in the 


modules named above. 


Usability The module is one of four compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Simu-


lation Methods in Mechanical Engineering, of which two must be chosen. 


The module is one of 20 compulsory elective modules in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Simulation Methods in Mechanical Engineering, of which mod-


ules amounting to 60 credit points must be selected. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a paper of 50 hours and a written exam-


ination of 90 minutes duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


results from the unweighted average of the grades of the individual ex-


amination performances. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  








 


Module number Module name Responsible lecturer 


MW-MB-ET-07 Heat Exchanger, Pipings, Pressure 


Vessels and Energy Storage 


Dr. Unz 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have knowledge of the design and dimensioning of pipe-


lines, tanks, heat exchangers and steam generators and master the ba-


sics of technical energy storage. They know the basic interrelationships 


of storage technologies. The students are familiar with energetic, eco-


nomic and ecological correlations. The students are able to evaluate ex-


isting technology using relevant technical regulations and implement 


new developments. 


Contents  The contents of the module are the layout, dimensioning and design as 


well as the evaluation of thermal apparatus, in particular heat exchang-


ers, steam generators, pipelines and their components and tanks, taking 


into account technical regulations. Furthermore, the module covers as-


sociated materials and the influence of fouling/deposits as well as their 


cleaning. Furthermore, the module covers the basics of energy storage 


technologies. 


Teaching and learn-


ing methods 


Lecture 5 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Bachelor’s degree programme in Mechanical Engineering, the compe-


tences to be acquired in the modules Fundamentals of Fluid Mechanics, 


Fundamentals of Heat and Mass Transfer, Fundamentals of Material Sci-


ence, Fluid Mechanics and Simulation Methods, Engineering Mechanics - 


Strength of Materials and Engineering Thermodynamics/Heat Transfer 


are required. In the Diploma-postgraduate degree programme in Me-


chanical Engineering, basic competences in strength of materials, fluid 


mechanics, technical thermodynamics and heat transfer as well as mate-


rials engineering at Bachelor’s level are required, as they can be ac-


quired, for example, in the above-mentioned modules. In the Diploma-


postgraduate degree programme in Mechanical Engineering, the compe-


tences to be acquired in the modules Fundamentals of Heat and Mass 


Transfer as well as Fluid Mechanics and Simulation Methods are re-


quired. 


  







 


Usability The module is a compulsory module in the Diploma degree programme 


in Mechanical Engineering in the field of study Power Engineering and in 


the Bachelor’s degree programme in Mechanical Engineering in the pro-


file recommendation Power Engineering. The module is one of 24 com-


pulsory elective modules in the Diploma-postgraduate degree pro-


gramme in Mechanical Engineering in the field of study Power Engineer-


ing, of which modules amounting to 60 credit points must be selected. 


The module cannot be selected in the Diploma-postgraduate degree 


programme in Mechanical Engineering if it has already been completed 


in the Bachelor’s degree programme in Mechanical Engineering. It cre-


ates the prerequisites in the Diploma degree programme in Mechanical 


Engineering and in the Diploma-postgraduate degree programme in Me-


chanical Engineering for the module thermal process technology.  


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration and a paper with a processing time until the end of the lecture 


period. 


Credit points and 


grades 


7 credit points can be acquired through the module. The module grade 


results from the weighted average of the grades of the individual exami-


nation performances. The written examination is weighted three times 


and the paper is weighted once. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 210 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-SIM-26 


as a replacement for 


the module MW-MB-


SIM-21 


Rheological Principles and 


Applications 


Prof. Odenbach 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have knowledge of experimental and theoretical rheology, 


of the description of material behaviour and of empirical laws in the 


viscous and viscoelastic range. They know the material behaviour of 


complex material systems from different material classes and their mi-


croscopic causes. The students are able to effectively combine theoreti-


cal and practical aspects of material description. 


Contents  The module covers the basics of rheometry and rheology, empirical ma-


terial laws for viscous behaviour and basic features of the description of 


linear viscoelastic behaviour. and, at the student's choice, one of the 


following rheological foci: 


- Experimental investigations of complex fluids or 


- magnetically responsive complex hybrid materials or 


- theoretical aspects of rheology. 


Teaching and learn-


ing methods 


The module comprises lecture 2 lecture hours per week, practical course 


1 lecture hour per week and at the student's choice  


- in the focus experimental investigations of complex fluids practi-


cal course 2 lecture hours per week or 


- in the focus magnetically responsive complex hybrid materials 


Lecture 2 lecture hours per week or 


- in the focus theoretical aspects of rheology lecture 2 lecture 


hours per week as well as 


Self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Fluid Mechan-


ics, Engineering Mathematics, Engineering Mechanics - Strength of Mate-


rials, Engineering Mechanics - Kinematics and Kinetics as well as Engi-


neering Mechanics - Statics are required. In the Diploma-postgraduate 


degree programme in Mechanical Engineering, basic competences in 


strength of materials, kinematics and kinetics, statics, fluid mechanics as 


well as extended competences in mathematics at Bachelor’s level in en-


gineering science, such as can be acquired in the above-mentioned 


modules, are required. 


Usability The module is one of eight compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Simulation Methods in Mechanical Engineering, one of which 


must be chosen. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 90 minutes 


duration. Bonus performance for the written examination are student 


learning activities of 30 hours. 







 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 180 hours. 


Duration of the mo-


dule 


The module covers one semester. 


 


  








 


Module number Module name Responsible lecturer 


MW-MB-ET-10 Building Energy Systems Prof. Felsmann 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals Students are able to quantify the energy requirements resulting from the 


use of buildings. They are familiar with the basic functions of energy 


technology systems in buildings (heating, cooling, ventilation, air condi-


tioning, domestic hot water heating, lighting) and are able to conceptual-


ise such systems. 


Contents  The module includes the principles of heating and cooling load and ener-


gy demand calculations for buildings, in particular the necessary basics 


of the structure and function of heating, cooling, ventilation and domes-


tic hot water systems in buildings. The module covers heat pumps and 


their integration into building energy systems. 


Teaching and learn-


ing methods 


Lecture 3 lecture hours per week, exercise 3 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Refrigeration 


and Air Conditioning, Fundamentals of Fluid Mechanics, Process Ther-


modynamics, Fluid Mechanics and Simulation Methods as well as Engi-


neering Thermodynamics/Heat Transfer are required. In the Diploma-


postgraduate degree programme in Mechanical Engineering, basic com-


petences in fluid mechanics as well as technical thermodynamics and 


heat transfer at the engineering Bachelor’s level are required, as they can 


be acquired, for example, in the aforementioned modules. In the Diplo-


ma-postgraduate degree programme in Mechanical Engineering, the 


competences to be acquired in the modules Fundamentals of Refrigera-


tion and Air Conditioning Technology, Process Thermodynamics as well 


as Fluid Mechanics and Simulation Methods are required. 


Usability 
9
 The module is one of 18 compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Power Engineering, of which three must be selected. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 120 minutes 


duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 












 


 


Module number Module name Responsible lecturer 


MW-MB-VTMB-02 Fundamentals of Systematic Product 


Development for Processing and 


Textile Machinery 


Prof. Majschak 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students possess basic skills in the areas of the design of processing 


and textile machines, including mechanism technology. They are able to 


recognise typical laws of mechanism technology and understand im-


portant relationships. Furthermore, they have basic knowledge of motion 


design, kinematic analyses and design principles for coupling gears, cam 


gears and other designs of unevenly translating gears. The students can 


understand the structure and properties of simple mechanisms and ana-


lyse them kinematically. Furthermore, the students master the methodi-


cal basics for the design and construction of machine components and 


modules. They are able to grasp and master the design tasks typical for 


processing and textile machines. Furthermore, they are able to under-


stand, analyse and optimise the complex relationships between the di-


verse functions and the technical solutions with regard to design aspects. 


Contents  The content of the module focuses on coupled mechanisms, multi-


degree-of-freedom systems and continua. In the focus on mechanism 


technology, the module covers the basics of mechanism technology (gear 


systematics, gear kinematics, kinematic analysis, motion design, design 


principles) as well as the methods and procedures required for this. The 


module includes the abstraction and precise definition of development 


tasks in their diversity of variants, the selection and dimensioning of ma-


chine components as well as the conception and evaluation of drive 


strategies. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Bachelor’s degree programme in Mechanical Engineering, the compe-


tences to be acquired in the modules Fundamentals of Mathematics, 


Engineering Mathematics, Special Topics of Mathematics, Engineering 


Mechanics - Strength of Materials, Engineering Mechanics - Kinematics 


and Kinetics as well as Engineering Mechanics - Statics are required. 


Usability The module is a compulsory module in the Diploma degree programme 


in Mechanical Engineering in the field of study Processing Machines and 


Textile Machines Engineering and in the Bachelor’s degree programme in 


Mechanical Engineering in the profile recommendation Processing Ma-


chines and Textile Machines Engineering. It creates the prerequisites in 


the Diploma degree programme in Mechanical Engineering for the mod-


ules CAE Cases for the Machine Development, Machines and Technolo-


gies for Textile Constructions as well as Drive Technology in Processing 


Machines. 


  







 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 120 minutes 


duration and a paper with a processing time until the end of the lecture 


period. 


Credit points and 


grades 


7 credit points can be acquired through the module. The module grade 


results from the unweighted average of the grades of the individual ex-


amination performances. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 210 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-ET-11 Air Conditioning Sys-


tems/Supply Engineering 


Prof. Seifert  


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students master the methodology for the design and optimisation of 


ventilation and air-conditioning systems (genera-


tion/distribution/transfer), the aspects of the control of ventilation and 


air-conditioning systems as well as the methods for the design and opti-


misation of supply engineering systems (gas and sanitary engineering), 


which concern all aspects of gas application (distribution/transfer), the 


safety engineering of gas engineering systems and the irrigation and 


drainage of buildings in sanitary engineering. 


Contents  The module covers the design of ventilation and air-conditioning sys-


tems, the determination of pressure loss for centralised and decentral-


ised systems in natural and mechanical ventilation systems, fire protec-


tion systems, the control and operational optimisation of ventilation and 


air-conditioning systems, air flow pattern in rooms (mixed ventila-


tion/source ventilation/personal ventilation) and sound calculations for 


ventilation and air-conditioning systems. Further module contents are 


the basics for the design of gas engineering systems (gas procure-


ment/gas transport as well as combustion processes), gas engineering 


applications based on natural gas and hydrogen as well as safety re-


quirements for the systems mentioned. The module also includes meth-


ods for the design and operation of irrigation and drainage systems in 


buildings, aspects of drinking water hygiene and the pressure mainte-


nance of water systems (water treatment). 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Fluid Mechan-


ics and Engineering Thermodynamics/Heat Transfer are required. In the 


Diploma-postgraduate degree programme in Mechanical Engineering, 


basic competences in fluid mechanics as well as technical thermodynam-


ics and heat transfer at the engineering Bachelor’s level are required, 


such as can be acquired in the aforementioned modules. 


Usability 
9
 The module is one of 18 compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Power Engineering, of which three must be selected. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 240 minutes 


duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


  







 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-VTMB-03 Fundamentals of Processing and 


Textile Mechanical Engineering 


Prof. Cherif 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students know the general structure and function of processing ma-


chines and textile machines and plants. The students are able to develop 


creative solutions for tasks in processing and textile machine construc-


tion. They are able to deal integratively with current tasks and to deal 


with complex processes and constructive tasks and their interaction. 


Contents  The contents of the module are the basics of processing machine con-


struction for the classification of these machines in the production pro-


cesses for fabrics, the presentation of the connection of processing ma-


chines and plants with human resources and environmental resources, 


the functioning of the subsystems, the interactions between the subsys-


tems and higher-level controls, the systematic solution determination 


and fault analysis as well as optimisation of processing machines. In the 


field of textile mechanical engineering, the module covers their funda-


mentals as well as their classification in the entire process chain, in par-


ticular the functioning and structure of textile machines and their appli-


cation-related interlinking as well as the interactions of the various pro-


cesses or process stages and their effects on the product properties and 


the control, regulation and drive concepts of the individual machine 


modules, textile machines and plants required for process control and 


product design. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 1 lecture hour per week, prac-


tical course 1 lecture hour per week, self-study. 


Requirements for 


participation 


None. 


  







 


Usability 
1
 The module is a compulsory module in the Diploma degree programme 


in Mechanical Engineering in the field of study Processing Machines and 


Textile Machines Engineering and in the Bachelor’s degree programme in 


Mechanical Engineering in the profile recommendation Processing Ma-


chines and Textile Machines Engineering. The module is one of 27 com-


pulsory elective modules in the Diploma-postgraduate programme in 


Mechanical Engineering in the field of study General and Structural Me-


chanical Engineering, of which modules amounting to 60 credit points 


must be selected. The module cannot be selected in the Diploma-


postgraduate degree programme in Mechanical Engineering if it has al-


ready been completed in the Bachelor’s degree programme in Mechani-


cal Engineering. It creates the prerequisites in the Diploma degree pro-


gramme in Mechanical Engineering for the modules Machines and Tech-


nologies of Textile Finishing and the Assembly of Textile Products, Ma-


chines and Technologies for High Performance, Functional and Biomedi-


cal Fibers as well as Processing Machines. It creates the prerequisites in 


the Bachelor’s degree programme in Mechanical Engineering for the 


modules Machines and Technologies for High Performance, Functional 


and Biomedical Fibers as well as Processing Machines. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration. 


Credit points and 


grades 


7 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 210 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-ET-12 Evaluation of Energy Efficiency 


and Economy 


Prof. Felsmann 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students master methodical approaches for thermodynamic, eco-


nomic and ecological balancing and evaluation of energy forms and con-


version processes and know different methods of energy source alloca-


tion in coupling processes as well as their advantages and disadvantages. 


They are familiar with the principles of economic efficiency calculation 


and the cost components to be taken into account. 


Contents  The module includes cost elements and procedures of economic effi-


ciency calculation as well as methods and key figures for the physical-


technical balancing and evaluation of fuels, energy flows, sub-processes 


and components of energy technology plants and systems. One focus is 


on considerations of coupling processes, i.e. combined heat and power 


and heat/cold coupling. The module includes the use of calculation pro-


grammes for the analysis and optimisation of plant engineering circuits. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, exercise 2 lecture hours per week, 


practical course 1 lecture hour per week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Diploma-postgraduate degree programme in Mechanical Engineering, 


the competences to be acquired in the module Process Thermodynamics 


are required. 


Usability 
9
 The module is one of 18 compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Power Engineering, of which three must be selected. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of an examination performance which, for 


more than ten registered students, consists of a written examination of 


120 minutes duration and, for up to ten registered students, of an oral 


examination performance as a group examination of 20 minutes dura-


tion; if applicable, this will be announced to the registered students in 


writing at the end of the registration period. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 












 


Module number Module name Responsible lecturer 


MW-MB-SIM-04 Continuum Mechanics and 


Multifunctional Structures 


Prof. Wallmersperger 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students master the basics of physical modelling as well as the 


mathematical description of the movement of deformable bodies under 


the influence of mechanical and thermal loads. They have knowledge 


and skills for the description and calculation of active structures, know 


different active materials and the calculation and application of multi-


functional structures. 


Contents  In the focus on continuum mechanics, the module covers the kinematics 


of arbitrary motions, the basic balance equations as well as the formula-


tion of non-linear material laws, in particular the specialisation of these 


basic equations to problems of solid and fluid mechanics. In the focus on 


multifunctional structures, the module covers adaptive systems, active 


actuator and sensor materials (e.g. piezoelectric ceramics, electro- and 


magnetostrictives, shape memory alloys, electroactive polymers), the 


modelling and discretisation of actuators and the control of an adaptive 


structure. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Bachelor’s degree programme in Mechanical Engineering, the compe-


tences to be acquired in the modules Fundamentals of Fluid Mechanics, 


Engineering Mathematics, Fundamentals of Natural Sciences, Engineer-


ing Mechanics - Strength of Materials, Engineering Mechanics - Kinemat-


ics and Kinetics, Engineering Mechanics - Statics and Engineering Ther-


modynamics/Heat Transfer are required. In the Diploma-postgraduate 


degree programme in Mechanical Engineering, basic competences in 


strength of materials, kinematics and kinetics, physics and chemistry, 


statics, fluid mechanics, technical thermodynamics and heat transfer as 


well as extended competences in mathematics at Bachelor’s level in en-


gineering, such as can be acquired in the modules named above, are 


required. 


  







 


Usability
 42


 The module is a compulsory module in the Diploma degree programme 


in Mechanical Engineering in the field of study Simulation Methods in 


Mechanical Engineering and in the Bachelor’s degree programme in Me-


chanical Engineering in the profile recommendation Simulation Methods 


in Mechanical Engineering. The module is one of 24 compulsory elective 


modules in the Diploma-postgraduate programme in Mechanical Engi-


neering in the field of study Power Engineering and one of 20 compulso-


ry elective modules in the field of study Simulation Methods in Mechani-


cal Engineering, of which modules amounting to 60 credit points must be 


selected in each case. The module cannot be selected in the Diploma-


postgraduate degree programme in Mechanical Engineering if it has al-


ready been completed in the Bachelor’s degree programme in Mechani-


cal Engineering. It creates the prerequisites in the Diploma degree pro-


gramme in Mechanical Engineering and in the Diploma-postgraduate 


degree programme in Mechanical Engineering for the modules Coupled 


Multifield Problems as well as Multiscale Material Modeling. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 120 minutes 


duration and an oral examination performance as an individual examina-


tion of 30 minutes duration. 


Credit points and 


grades 


7 credit points can be acquired through the module. The module grade 


results from the unweighted average of the grades of the individual ex-


amination performances. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 210 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-ET-14 


MW-MB-KST-20 


Mobile Refrigeration and Spe-


cial Cooling Tasks 


Prof. Hesse 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students are able to evaluate the specific requirements and chal-


lenges in the project planning of mobile refrigeration and air-


conditioning systems as well as special refrigeration tasks in terms of 


energy, economy and ecology and to implement them accordingly in a 


technically correct manner. 


Contents  The module covers the basics and special features of mobile refrigera-


tion and in particular the versatility of requirements for mobile refrigera-


tion, air conditioning and heat pump applications, the special require-


ments in the context of passenger car, rail and aircraft air conditioning as 


well as for transport and container refrigeration; in addition, special re-


frigeration tasks based on new developments and current affairs are 


covered. 


Teaching and learn-


ing methods 


Lecture 3 lecture hours per week, exercise 1 lecture hour per week, prac-


tical course 1 lecture hour per week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Refrigeration 


and Air Conditioning, Fundamentals of Fluid Mechanics, Fundamentals of 


Heat and Mass Transfer, Design Theory, Principles of Refrigeration and 


Air Conditioning, Fluid Mechanics and Simulation Methods as well as 


Engineering Thermodynamics/Heat Transfer are required. In the Diplo-


ma-postgraduate degree programme in Mechanical Engineering, basic 


competences in construction technology and design, fluid mechanics as 


well as technical thermodynamics and heat transfer at Bachelor’s level in 


engineering science are required, as they can be acquired, for example, 


in the modules named above. In the Diploma-postgraduate degree pro-


gramme in Mechanical Engineering, the competences to be acquired in 


the modules Fundamentals of Heat and Mass Transfer, Principles of Re-


frigeration and Air Conditioning as well as Fluid Mechanics and Simula-


tion Methods are required  


Usability 
9, 24


 The module is one of 18 compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Power Engineering, of which three must be chosen. The module 


is one of nine compulsory elective modules in the Diploma degree pro-


gramme in Mechanical Engineering in the field of study Automotive and 


Railway Vehicle Engineering, three of which must be selected. The mod-


ule is one of 20 compulsory elective modules in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Automotive and Railway Vehicle Engineering, of which modules 


amounting to 60 credit points must be selected. 


  







 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a collection of protocols and an exami-


nation performance, which consists of a written examination of 120 


minutes duration for more than five registered students and an oral ex-


amination performance as an individual examination of 30 minutes dura-


tion for up to five registered students; if applicable, this will be an-


nounced to the registered students in writing at the end of the registra-


tion period. Both examinations are relevant for passing the module ex-


amination. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


results from the weighted average of the grades of the individual exami-


nation performances. The written or oral examination performance is 


weighted four times and the collection of protocols is weighted once. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-VTMB-05 Mechanism Synthesis and Mul-


ti-Body Systems 


Prof. Beitelschmidt 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students master established methods of mechanismensynthesis as 


dimensional synthesis of the basic forms of unevenly translating coupling 


gears. They can apply graphical and numerical methods of mechanics 


synthesis (e.g. based on the theories of Burmester and Alt). Furthermore, 


they master the method of multi-body simulation for calculating large 


movements of mechanical systems from rigid bodies in the time domain 


and can apply it. 


Contents  Building on the basic knowledge of mechanism technology, the module 


includes the dimensional synthesis of mechanisms as a kinematic syn-


thesis by means of graphic design procedures and numerical methods, 


Burmester's theory for solving the plane position or point position prob-


lem of guide gears as well as Alt's theory for the relative position prob-


lem of transmission gears. The development of the necessary systems of 


equations of a non-linear nature and the basics of motion design, the 


formulation of equations of motion for multi-body systems (MBS) and 


the computational implementation for simple special cases as well as 


various algorithms that are used in commercial programs for the simula-


tion of MBS and the creation of models with these programs are the con-


tents of the module. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Construction 


and Dynamic Dimensioning of Machines, Fundamentals of Mathematics, 


Fundamentals of Systematic Product Development for Processing and 


Textile Machinery, Engineering Mathematics, Special Topics of Mathemat-


ics, Engineering Mechanics - Strength of Materials, Engineering Mechan-


ics - Kinematics and Kinetics as well as Engineering Mechanics - Statics 


are required  


Usability The module is a compulsory module in the Diploma degree programme 


in Mechanical Engineering in the field of study Processing Machines and 


Textile Machines Engineering. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


  







 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-ET-15 Renewable Energy Supply Prof. Beckmann 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have knowledge regarding renewable energy supply. This 


includes the energy sources wind, solar, biomass, water and geothermal 


energy. They are able to assess the application and integration potential 


of renewable energy sources and use them for practical energy supply 


according to the potential. 


Contents  Contents of the module are the technical design of plants, the technical 


and economic problems of the design, the evaluation and the operation 


of plants using renewable energy sources for the provision of heat, cool-


ing and electricity, especially in combination with conventional energy 


systems based on fossil fuels. Further contents are the special interrela-


tionships in the field of energetic and material use of biomasses, the 


definition of bioenergy sources, their potential and combustion proper-


ties (characterisation) as well as the basics/techniques and conversion 


processes (combustion, gasification, pyrolysis, biomass to X, fermenta-


tion, gas purification and treatment). 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 1 lecture hour per week, prac-


tical course 1 lecture hour per week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Power Machin-


ery, Fundamentals of Non-Fossil Primary Energy Use, Fundamentals of 


Fluid Mechanics, Fundamentals of Heat and Mass Transfer, Fluid Me-


chanics and Simulation Methods as well as Engineering Thermodynam-


ics/Heat Transfer are required. In the Diploma-postgraduate degree pro-


gramme in Mechanical Engineering, basic competences in fluid mechan-


ics as well as in technical thermodynamics and heat transfer at Bache-


lor’s level in engineering science are required, as they can be acquired, 


for example, in the modules named above. In the Diploma-postgraduate 


degree programme in Mechanical Engineering, the competences to be 


acquired in the modules Fundamentals of Power Machinery, Fundamen-


tals of Non-Fossil Primary Energy Use, Fundamentals of Heat and Mass 


Transfer as well as Fluid Mechanics and Simulation Methods are re-


quired. 


Usability 
9
 The module is one of 18 compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Power Engineering, of which three must be selected. 


  







 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a collection of protocols and an exami-


nation performance, which consists of a written examination of 180 


minutes duration for more than 30 registered students and an oral ex-


amination performance as a group examination of 30 minutes duration 


for up to 30 registered students; if applicable, this will be announced to 


the registered students in writing at the end of the registration period. 


The collection of protocols is relevant for passing the module examina-


tion. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


results from the weighted average of the grades of the individual exami-


nation performances. The written or oral examination performance is 


weighted three times and the collection of protocols is weighted once. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-ET-16 Thermal Process Technology Prof. Beckmann 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have knowledge of thermal processes in the power plant 


and basic materials industry and can apply these safely against the back-


ground of the challenges of the energy transition. They are familiar with 


the individual processes in detail. This enables the students to analyse 


environmentally friendly, economic conversion processes of energy and 


their rational use, as well as to evaluate them with regard to security of 


supply. The students have knowledge in the areas of application planning 


of thermal processes, supply diversity and the influence of fluctuating 


technologies on the transport networks. 


Contents  The contents of the module are the special interrelationships of energy 


conversion in the area of production and power plant processes as well 


as their engineering description as basic building blocks and their balanc-


ing by means of thermodynamic cycle processes. The module covers the 


entire process chain from fuel preparation to the main plant technology 


and its downstream equipment, taking into account energy policy/legal 


framework conditions. Furthermore, it includes assistance systems that 


support operation and maintenance. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Power Machin-


ery, Fundamentals of Fluid Mechanics, Fundamentals of Heat and Mass 


Transfer, Fluid Mechanics and Simulation Methods, Engineering Thermo-


dynamics/Heat Transfer as well as Heat Exchanger, Pipings, Pressure 


Vessels and Energy Storage are required. In the Diploma-postgraduate 


degree programme in Mechanical Engineering, basic competences in 


fluid mechanics as well as in technical thermodynamics and heat transfer 


at Bachelor’s level in engineering science are required, as they can be 


acquired, for example, in the modules named above. In the Diploma-


postgraduate degree programme in Mechanical Engineering, the compe-


tences to be acquired in the modules Fundamentals of Power Machinery, 


Fundamentals of Heat and Mass Transfer, Fluid Mechanics and Simula-


tion Methods as well as Heat Exchanger, Pipings, Pressure Vessels and 


Energy Storage are required. 


Usability 
9
 The module is one of 18 compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Power Engineering, of which three must be selected. 


  







 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of an examination performance which, for 


more than 20 registered students, consists of a written examination of 


150 minutes duration and, for up to 20 registered students, of an oral 


examination performance as a group examination of 30 minutes dura-


tion; if applicable, this will be announced to the registered students in 


writing at the end of the registration period. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-VTMB-06 Process Simulation for Pro-


cessing Machines and Textile 


Machines 


Prof. Majschak 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students are able to use existing methods and tools for digital simu-


lation during development. They are able to use the acquired knowledge 


to solve specific problems, especially those relevant for applications in 


processing and textile machines, in a targeted manner and to better ex-


ploit the possible internal machine development potential. 


Contents  The module covers system-theoretical approaches to modelling, meth-


ods of continuous, discrete-time and event-oriented simulation in their 


corresponding fields of application as well as corresponding software 


tools, for example the modelling of dynamic systems as well as for the 


finite element method. In particular, it covers the terms model, error 


estimation, result interpretation and risk estimation by means of rough 


calculations, plausibility considerations and tests for robustness. 


Teaching and learn-


ing methods 


Lecture 3 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


None. 


Usability The module is a compulsory module in the Diploma degree programme 


in Mechanical Engineering in the field of study Processing Machinery and 


Textile Machinery. The module is one of 17 compulsory elective modules 


in the Diploma-postgraduate degree programme in Mechanical Engineer-


ing in the field of study Processing Machines and Textile Machines Engi-


neering, of which modules amounting to 60 credit points must be select-


ed. It creates the prerequisites in the Diploma degree programme in Me-


chanical Engineering for the module on Tool - Material - Interaction Simu-


lation. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 90 minutes 


duration and a collection of protocols. Both examinations are relevant 


for passing the module examination. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


results from the unweighted average of the grades of the individual ex-


amination performances. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 












 


Module number Module name Responsible lecturer 


MW-MB-ET-18 Applied Molecular Thermody-


namics 


Prof. Breitkopf 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students master the basic concepts of statistical thermodynamics 


and can classify them in the overall concept of thermodynamics. They 


are able to understand and predict the behaviour of ideal gases on the 


basis of statistical thermodynamic methods. They also know basic theo-


retical approaches and modelling programmes and can use them in a 


problem-oriented manner. The students understand the essential meth-


odology of a theoretical calculation and can evaluate selected engineer-


ing concerns (interpretation of the main theorems, understanding of 


heat capacities, theoretical determination of material data). 


Contents  The module covers the theoretical foundations for describing the behav-


iour of ideal gases. Based on two postulates, the Boltzmann energy dis-


tribution is derived. The module includes further a detailed derivation of 


properties of ideal gases, which can be then transferred to liquids or 


solids by use of simulation packages. The module covers the basics of 


the essential methodology of statistical thermodynamics, in particular 


the basics of quantum mechanics, ensemble, partition function, statisti-


cal interpretation of first law, pressure, enthalpy and entropy as well as 


mathematical basics and computer programs for the calculation of 


many-particle systems. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Mathematics, 


Fundamentals of Heat and Mass Transfer, Engineering Mathematics, 


Fundamentals of Natural Sciences, Special Topics of Mathematics and 


Engineering Thermodynamics/Heat Transfer are required. In the Diplo-


ma-postgraduate degree programme in Mechanical Engineering, basic 


competences of physics and chemistry, technical thermodynamics and 


heat transfer as well as basic, extended and specific competences of 


mathematics at engineering Bachelor’s level are required, as they can be 


acquired, for example, in the modules named above. In the Diploma-


postgraduate degree programme in Mechanical Engineering, the compe-


tences to be acquired in the module Fundamentals of Heat and Mass 


Transfer are required. 


  







 


Usability 
9
 The module is one of 18 compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Power Engineering, of which three must be selected. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 90 minutes 


duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-VTMB-07 Machines and Technologies for 


High Performance, Functional 


and Biomedical Fibers 


Prof. Cherif 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students are able to use the acquired knowledge of the chemistry, 


structure and properties of fibre-based natural, semi-synthetic and syn-


thetic polymer materials for textile-technical material and machine de-


velopments. They are able to apply the complex relationships between 


the structure and properties of high-performance, functional and bio-


medical fibre materials, their production, the necessary technology and 


machine technology to engineering tasks in an interdisciplinary manner. 


The students are able to use the possibilities of high-performance and 


functional materials for high-tech applications, for example for light-


weight construction and biomedicine, and to develop further ideas and 


future-oriented concepts. 


Contents  The content of the module includes the essential synthesis principles of 


fibre-forming polymers as well as the chemical and physical structure of 


the fibrous materials. The module covers the fibre-forming high-


performance and functional materials with regard to their mechanical, 


physical and chemical properties for the evaluation of the application or 


use potentials. This includes the interrelationships of complex manufac-


turing and processing technologies of fibre-forming materials, their pro-


cessing properties as well as the specific material behaviour in products 


and composite components, basics of manufacturing, the technological 


and mechanical implementation as well as the processing and character-


isation of these materials. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 1 lecture hour per week, prac-


tical course 2 lecture hours per week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Bachelor’s degree programme in Mechanical Engineering, the compe-


tences to be acquired in the module Fundamentals of Processing and 


Textile Mechanical Engineering are required. 


Usability The module is one of two compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Pro-


cessing Machines and Textile Machines Engineering, one of which must 


be chosen, and one of two compulsory elective modules in the Bachelor’s 


degree programme in Mechanical Engineering in the profile recommen-


dation Processing Machines and Textile Machines Engineering, one of 


which must be chosen. It creates the prerequisites in the Diploma degree 


programme in Mechanical Engineering for the module Machines and 


Technologies of Textile Finishing and the Assembly of Textile Products. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 150 minutes 


duration. 


  







 


Credit points and 


grades 


7 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 210 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-ET-19
 12, 27, 40


 Properties and Thermodynamic 


Simulation 


Prof. Breitkopf 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students know and understand different thermophysical property 


models for pure substances and mixtures. They are familiar with differ-


ent types of experimental methods for measuring thermophysical prop-


erties and the simulation of these properties. The students can assess 


the significance of the data for the development of the models. The stu-


dents understand the advantages and disadvantages of the models and 


can apply them to technical problems. They understand the phase be-


haviour of pure substances and mixtures and are able to calculate phase 


equilibria. The students are able to analyse the influence of the different 


models on process simulations in energy and process engineering. Fur-


thermore, they are able to apply fluid-dynamic (CFD) and structural-


mechanical (FEM) simulation methods including fluid-specific material 


data in order to be able to design turbomachinery and carry out service 


life evaluations. 


Contents  The module covers the determination and simulation of thermophysical 


properties as well as their modelling and application to typical engineer-


ing problems. Different experimental methods and simulation methods 


for determining thermophysical properties are presented. Furthermore, 


the module covers the influence of the available data on the modeling 


approaches. Common models for pure substances and mixtures as well 


as their advantages and disadvantages are discussed. The module fur-


thermore covers the phase equilibria of pure substances and mixtures 


and methods for calculating phase equilibria using equations of state. 


Examples of applications and different software in which these models 


are implemented are discussed. Contents of the thermo-mechanical 


simulation methods are possibilities and application limits of fluid-


dynamic and structural-mechanical simulations under consideration of 


the different phases of the fluids. Procedures for numerical temperature 


and stress calculations of thermally and mechanically loaded compo-


nents as well as comparisons between numerical and analytical calcula-


tions are covered. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 1 lecture hour per week, prac-


tical course 1 lecture hour per week, self-study. 


  







 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Mathematics, 


Fundamentals of Heat and Mass Transfer, Engineering Mathematics, 


Fundamentals of Natural Sciences, Special Topics of Mathematics and 


Engineering Thermodynamics/Heat Transfer are required. In the Diplo-


ma-postgraduate degree programme in Mechanical Engineering, basic 


competences of physics and chemistry, technical thermodynamics and 


heat transfer as well as basic, extended and specific competences of 


mathematics at engineering Bachelor’s level are required, as they can be 


acquired, for example, in the modules named above. In the Diploma-


postgraduate degree programme in Mechanical Engineering, the compe-


tences to be acquired in the module Fundamentals of Heat and Mass 


Transfer are required. 


Usability 
9
 The module is one of 18 compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Power Engineering, of which three must be selected. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 120 minutes 


duration and a collection of protocols. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


results from the weighted average of the grades of the individual exami-


nation performances. The written examination is weighted three times 


and the collection of protocols is weighted once. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-VTMB-09 Machines and Technologies for 


Yarn Structures, especially 


Composites 


Prof. Cherif 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals Based on the knowledge of textile fibre materials, the students master 


the complex interrelationships of the threads produced from fibre mate-


rials and their machines and processes as well as their characterisation 


and analysis. Furthermore, the students know the associated technologi-


cal interactions as well as the general or special structure and the mode 


of operation of fibre preparation and spinning machines as well as their 


interlinking to material- or product-specific systems. The students are 


able to combine the machines for fibre preparation and blending, web 


and sliver formation as well as their equalisation, but also the actual 


spinning into systems using the example of concrete types of fibres, in-


cluding fibre materials and qualities, and to deal with complex tasks. In 


addition, the students have profound knowledge of the various possibili-


ties for spinning natural fibres, synthetic fibres and high-performance 


fibres or their blending into high-quality fibre fleeces and yarns or hybrid 


yarn constructions, especially for composite applications, as well as effi-


cient measuring and testing techniques for determining the textile-


physical properties of fibres and yarn constructions and for targeted 


online optimisation of the fleece- and yarn-forming processes and ma-


chines. 


Contents  The contents of the module are the structure, extraction, classification 


and specific properties of natural and man-made fibres as well as the 


basics of the structure, the functional principle, the textile technological 


and setting parameters of the machines and technologies of yarn pro-


duction and the test methods for the characterisation of fibres and 


yarns. The module covers the basic machine-specific control and regula-


tion systems and gear-technical mechanisms of action. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, exercise 2 lecture hours per week, 


practical course 1 lecture hour per week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Design Theory and Engineering 


Mechanics - Strength of Materials are required. In the Diploma-


postgraduate degree programme in Mechanical Engineering, basic com-


petences in strength of materials theory as well as construction technol-


ogy and design at Bachelor’s level in engineering science are required, as 


they can be acquired, for example, in the aforementioned modules. 


  







 


Usability The module is one of two compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Pro-


cessing Machines and Textile Machines Engineering, one of which must 


be chosen. The module is one of 17 compulsory elective modules in the 


Diploma-postgraduate degree programme in Mechanical Engineering in 


the field of study Processing Machines and Textile Machines Engineering, 


of which modules amounting to 60 credit points must be selected. It cre-


ates the prerequisites in the Diploma degree programme in Mechanical 


Engineering for the modules Machines and Technologies for Technical 


Textiles and Textile Management. It creates the prerequisites in the Di-


ploma-postgraduate degree programme in Mechanical Engineering for 


the module Machines and Technologies for Technical Textiles. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-ET-20 Gas Dynamics and Numerical 


Fluid Mechanics 


Prof. Fröhlich 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have knowledge and skills for the analysis of flows of com-


pressible fluids as well as for the numerical solution of boundary value 


problems and initial boundary value problems from the field of thermo-


dynamics and fluid mechanics. 


Contents  Contents of the module are flows with shocks and expansions as well as 


compressible flows in pipes, nozzles, diffusers and blade grids, in particu-


lar one-dimensional descriptions, similarity rules and higher-dimensional 


approximation methods. Within the framework of numerical methods, 


the module covers the differential equations and their solution ap-


proaches by means of various Finite Difference and Finite Volume meth-


ods which are widely used in practice, in particular the analysis of the 


properties, for example with regard to convergence, consistency and 


stability, the discussion as well as the comparison of solution methods 


for the resulting systems of equations. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Power Machin-


ery, Fundamentals of Mathematics, Fundamentals of Fluid Mechanics, 


Fundamentals of Heat and Mass Transfer, Engineering Mathematics, 


Fundamentals of Natural Sciences, Process Thermodynamics, Special 


Topics of Mathematics, Fluid Mechanics and Simulation Methods and 


Engineering Thermodynamics/Heat Transfer are required. In the Diplo-


ma-postgraduate degree programme in Mechanical Engineering, basic 


competences of physics and chemistry, fluid mechanics, technical ther-


modynamics and heat transfer as well as basic, extended and specific 


competences of mathematics at engineering Bachelor’s level are re-


quired, as they can be acquired for example in the modules named 


above. In the Diploma-postgraduate degree programme in Mechanical 


Engineering, the competences to be acquired in the modules Fundamen-


tals of Power Machinery, Fundamentals of Heat and Mass Transfer, Pro-


cess Thermodynamics as well as Fluid Mechanics and Simulation Meth-


ods are required. 


Usability 
9
 The module is one of 18 compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Power Engineering, of which three must be selected. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 240 minutes 


duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 







 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-VTMB-11 Machines and Technologies for 


Textile Constructions 


Prof. Cherif 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students are able to apply the acquired skills and abilities as well as 


the well-found and extensive knowledge of the machines and technolo-


gies in the field of the development and production of textile construc-


tions. Interdisciplinary solutions of engineering tasks for the modification 


and product-specific adaptation of textile machines and technologies for 


the structural-mechanical development of requirement-based textile 


constructions can also be used. The students can apply the acquired 


knowledge and skills for the engineering development, design and test-


ing of textile constructions. Through the systematic and detailed descrip-


tion of the active principles and processing technology processes, the 


students understand the active pairing of textile fibre/machine element 


and are able to characterise and develop textile machines and systems 


constructively and technologically. 


Contents  This module covers, based on textile fibre materials, the production 


chain up to the textile construction, the relationships between material 


properties, process and machine parameters and the resulting structures 


and properties of the textile constructions. Furthermore it contains the 


basics of woven, knitted and warp-knitted flat-surfaces and spatially 


shaped textile constructions, the technologies of weaving, knitting and 


warp-knitting, the corresponding machines as well as the methods and 


devices for determining the textile-physical and textile-chemical proper-


ties of the textile constructions. 


Teaching and learn-


ing methods 


Lecture 3 lecture hours per week, practical course 2 lecture hours per 


week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Electrical Engi-


neering, Fundamentals of Construction and Dynamic Dimensioning of 


Machines, Fundamentals of Systematic Product Development for Pro-


cessing and Textile Machinery, Machine Elements, Engineering Mechan-


ics - Strength of Materials, Engineering Mechanics - Kinematics and Kinet-


ics as well as Engineering Mechanics - Statics are required. 


Usability The module is one of four compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Pro-


cessing Machinery and Textile Mechanical Engineering, two of which 


must be chosen. It creates the prerequisites in the Diploma degree pro-


gramme in Mechanical Engineering for the modules Development of 


Complex Textile Constructions, Fiber-Based Implants and Tissue Engi-


neering, Machines and Technologies for Technical Textiles and Textile 


Management. 


  







 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 150 minutes 


duration and a collection of protocols. Both examinations are relevant 


for passing the module examination. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


results from the weighted average of the grades of the individual exami-


nation performances. The written examination is weighted twice and the 


collection of protocols is weighted once. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-ET-21 Nuclear Reactor Engineering Prof. Hurtado 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students are able to work comprehensively in the field of nuclear 


reactor technology. Sensitisation to the topics of radioactivity and radia-


tion protection is linked to the fact that the students can assess the vari-


ous forms as well as the intensity of radiation exposure during the oper-


ation of nuclear facilities. In addition, the students know the process 


flows in the dismantling of nuclear facilities and can qualitatively classify 


the material flows that occur in the process. 


Contents  The module covers the technological fundamentals of nuclear reactors, 


in particular on the design of Generation II, III and IV reactors including 


the essential thermodynamic parameters and their influence on power 


plant engineering processes. It includes the increase in safety aimed for 


future reactors, starting from current Generation II reactors, for Genera-


tion III and IV plants. Radioactivity and especially the measurement 


methods and instruments, the radiation exposure of the personnel in-


side the plants and the release of radioactivity outside the plants during 


the use of nuclear energy are contents of the module. Furthermore, the 


module covers the basics of dismantling power reactors with the tech-


nologies used and the characterisation of the waste streams. 


Teaching and learn-


ing methods 


Lecture 3 lecture hours per week, exercise 1 lecture hour per week, prac-


tical course 1 lecture hour per week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Mathematics, 


Fundamentals of Non-fossil Primary Energy Use, Fundamentals of Heat 


and Mass Transfer, Engineering Mathematics, Fundamentals of Natural 


Sciences, Process Thermodynamics, Special Topics of Mathematics and 


Engineering Thermodynamics/Heat Transfer are required. In the Diplo-


ma-postgraduate degree programme in Mechanical Engineering, basic 


competences of physics and chemistry, technical thermodynamics and 


heat transfer as well as basic, extended and specific competences of 


mathematics at engineering Bachelor’s level are required, as they can be 


acquired, for example, in the modules named above. In the Diploma-


postgraduate degree programme in Mechanical Engineering, the compe-


tences to be acquired in the modules Fundamentals of Non-Fossil Prima-


ry Energy Use, Fundamentals of Heat and Mass Transfer as well as Pro-


cess Thermodynamics are required. 


Usability 
9
 The module is one of 18 compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Power Engineering, of which three must be selected. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 210 minutes 


duration and a collection of protocols. 







 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


results from the weighted average of the grades of the individual exami-


nation performances. The written examination is weighted three times 


and the collection of protocols is weighted once. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 32 


MW-MB-VTMB-12 Machines and Technologies of 


Textile Finishing and the As-


sembly of Textile Products 


Prof. Kyosev 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students understand the subject area as a unit of processes and 


methods for finishing/conditioning of textile materials and their pro-


cessing into semi-finished and finished products as a function of clothing, 


home and room textiles and technical textiles. The students are able to 


use the finishing and ready-made processes in a target-oriented manner 


to solve relevant engineering tasks to realise usage requirements as well 


as application-specific functional requirements for textile-based materi-


als/semi-finished products/finished products safely considering the eco-


logical framework conditions. Further, the students are able to design 


and selectthe processes and machines for new products by including 


both the specifics of flexible materials for the construction and handling 


as well as the practical requirements of the product in respect to the 


product life cycle. Furthermore, the students are able to evaluate the 


quality of the finishing and conditioningby means of textile-chemical or -


physical testing, measuring and analysis methods as well as to evaluate 


specific utility values and functional properties of ready-made prod-


ucts/semi-finished products using special testing methods. Furthermore, 


the students are familiar with the safe and environmentally friendly han-


dling of textile chemicals and auxiliaries as well as the relevant legisla-


tion. 


Contents  Contents of the module are the basics of chemical/physical methods and 


processes of textile finishing/conditioning, in particular pre-treatment, 


dyeing and printing, high-grade finishing as well as surface modification 


or functionalisation. The module covers the machines, apparatus and 


equipment to be used for this purpose as well as the testing and analysis 


methods for treated and untreated textile materials, including the in-


strumental equipment required for this. Furthermore, the module covers 


the safe and environmentally compatible handling of textile chemicals 


and auxiliaries, the relevant legislation, the processes for product con-


struction, production preparation, cutting, joining and assembling of tex-


tile products, the possibilities of thermal shaping for the production of 


textile end products, ready-made products and semi-finished products 


with adapted moisture and heat management, technologies for the eco-


nomic production of individualised ready-made products as well as 


measuring methods for the determination of ready-made specific mate-


rial parameters and test methods for the determination of usage proper-


ties. 


Teaching and learn-


ing methods 


Lecture 3 lecture hours per week, practical course 3 lecture hours per 


week, self-study. 


  







 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Processing and 


Textile Mechanical Engineering as well as Machines and Technologies for 


High Performance, Functional and Biomedical Fibers are required. 


Usability The module is one of four compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Pro-


cessing Machines and Textile Machines Engineering, two of which must 


be chosen. It creates the prerequisites in the Diploma degree pro-


gramme in Mechanical Engineering for the modules 3D CAE Technology 


for Fiber-Based Materials, Functionalisation and Interface Design, Ma-


chines and Technologies for Technical Textiles as well as Textile Man-


agement. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 150 minutes 


duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  








 


Module number Module name Responsible lecturer 


MW-MB-ET-22 Reactor Physics Dr. Lange 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students know the physical basics that are necessary for the design 


of a nuclear reactor and for carrying out core level calculations. They 


have detailed knowledge of the physical relationships and processes in 


the fission zone of nuclear reactors up to the conditions for the occur-


rence of stable chain reactions and know the structure of the fission 


zone of nuclear reactors and the spatial distribution of the neutron flux 


density in the steady state. They understand the time-dependent behav-


iour of the reactor using the point kinetic approximations and about the 


space-time behaviour of power reactors. 


Contents  Contents of the module are, starting from atomic structure, nuclear bind-


ing energy, nuclear reactions, energy-dependent cross-section and reac-


tion rate, the conditions for the occurrence of stable chain reactions, the 


core design and the spatial distribution of the neutron flux density in the 


steady state. It includes the time-dependent behaviour of the reactor 


using the point kinetic approximations, the derivation and solution of the 


point kinetic equations as well as the definition of reactivity coefficients 


and their effect on the control behaviour of the nuclear reactor. Contents 


of the module are furthermore basics of the space-time behaviour of 


power reactors, basics of reactor safety calculations on the basis of the 


solution structure of the kinetic equations as well as the derivation of 


differential equations, which describe the transient behaviour of power 


reactors. The module includes 3D reactor dynamics on the basis of vari-


ous transients, the basic features of the stable design of nuclear reactors 


and elements as well as an overview of the stability theory of non-linear 


dynamic systems. 


Teaching and learn-


ing methods 


Lecture 3 lecture hours per week, exercise 1 lecture hour per week, prac-


tical course 1 lecture hour per week, self-study. 


  







 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Mathematics, 


Fundamentals of Non-fossil Primary Energy Use, Fundamentals of Heat 


and Mass Transfer, Engineering Mathematics, Fundamentals of Natural 


Sciences, Process Thermodynamics, Special Topics of Mathematics and 


Engineering Thermodynamics/Heat Transfer are required. In the Diplo-


ma-postgraduate degree programme in Mechanical Engineering, basic 


competences of physics and chemistry, technical thermodynamics and 


heat transfer as well as basic, extended and specific competences of 


mathematics at engineering Bachelor’s level are required, as they can be 


acquired, for example, in the modules named above. In the Diploma-


postgraduate degree programme in Mechanical Engineering, the compe-


tences to be acquired in the modules Fundamentals of Non-Fossil Prima-


ry Energy Use, Fundamentals of Heat and Mass Transfer as well as Pro-


cess Thermodynamics are required. 


Usability 
9
 The module is one of 18 compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Power Engineering, of which three must be selected. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration and a collection of protocols. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


results from the weighted average of the grades of the individual exami-


nation performances. The written examination is weighted three times 


and the collection of protocols is weighted once. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


  












 


Module number Module name Responsible lecturer 


MW-MB-VTMB-13 Processing Technology Prof. Majschak 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students can grasp processing-technical correlations and have basic 


knowledge of characteristic values and parameters of processing tech-


nology as a prerequisite for the modelling/simulation of processing pro-


cedures. In addition, the students have competences for the analysis and 


optimisation of processing procedures and are able to apply their 


knowledge of statistical experimental design as a method for the analysis 


of complex processing procedures. 


Contents  The contents of the module are the characterisation of parameters and 


characteristic values of the processing technology for the evaluation of 


essential special features with regard to the properties of processing 


goods. Another focus is on the optimisation of processing procedures, 


starting from the determination of property profiles of the processing 


materials to the recognition of interactions during processing between 


the processing material and the working element. The module includes 


the method of statistical design of experiments as well as the experi-


mental investigations of different processing procedures such as joining, 


forming of web-shaped processing materials and the dosing of bulk ma-


terials. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, exercise 1 lecture hour per week, prac-


tical course 1 lecture hour per week, self-study. 


Requirements for 


participation
 15


 


In the Mechanical Engineering Diploma degree programme, the compe-


tences to be acquired in the Processing Machines module are required. 


In the Diploma-postgraduate degree programme in Mechanical Engineer-


ing, basic competences in processing machines at Bachelor’s level in en-


gineering science are required, as they can be acquired, for example, in 


the aforementioned module. 


Usability The module is one of four compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Pro-


cessing Machines and Textile Machines Engineering, two of which must 


be chosen. The module is one of five compulsory elective modules in the 


Diploma-postgraduate degree programme in Mechanical Engineering in 


the field of study Processing Machines and Textile Machines Engineering, 


three of which must be chosen. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 120 minutes 


duration and a collection of protocols. Both examinations are relevant 


for passing the module examination. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


results from the weighted average of the grades of the individual exami-


nation performances. The written examination is weighted twice and the 


collection of protocols is weighted once. 







 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-ET-23 


MW-MB-LRT-33 


Turbocompressors Prof. Mailach 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students master the methodical basics of the pre-dimensioning and 


operation of centrifugal and axial compressors. 


Contents  The module covers the detailed fluidic design of diagonal and centrifugal 


compressors, in particular the algorithms for determining the essential 


parameters and main dimensions of the compressor, the three-


dimensional design of the impeller and the dimensioning of the guide 


vanes. Furthermore, the module covers the design of axial compressors, 


the design of the annulus and the 3D blading for subsonic compressors 


as well as the basics of the development of highly loaded transonic 


compressor blading, current development trends and the operating be-


haviour of turbocompressors. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Power Ma-


chinery, Fundamentals of Fluid Mechanics, Design Theory, Process 


Thermodynamics, Fluid Mechanics and Simulation Methods, Engineering 


Mechanics - Strength of Materials, Engineering Mechanics - Kinematics 


and Kinetics as well as Engineering Thermodynamics/Heat Transfer are 


required. In the Diploma-postgraduate degree programme in Mechani-


cal Engineering, basic competences in strength of materials, kinematics 


and kinetics, construction technology and design, fluid mechanics as well 


as technical thermodynamics and heat transfer at Bachelor’s level are 


required, as they can be acquired, for example, in the modules named 


above. In the Diploma-postgraduate degree programme in Mechanical 


Engineering, the competences to be acquired in the modules Fundamen-


tals of Power Machinery, Process Thermodynamics as well as Fluid Me-


chanics and Simulation Methods are required. 


Usability 
1, 9


 The module is one of eleven compulsory elective modules in the Diplo-


ma degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Power Engineering, of which three must be chosen, and in the 


field of study Aerospace Engineering one of twelve compulsory elective 


modules, of which three must be chosen.  


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 90 minutes 


duration. Bonus performance for the written examination is a perfor-


mance status check of 10 hours. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  The module is offered every winter semester. 







 


module 


Workload The total workload is 180 hours. 


Duration of the mo-


dule 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-VTMB-14 Planning and Optimizing of 


Processing Lines 


Prof. Majschak 


(studiendokumente.mw@tu-dresden.de) 


Qualification goals The students are able to analyse complex processing plants and to de-


scribe their application behaviour in a structured and quantified way, to 


design and project new plants. They know the typical technical and eco-


nomic boundary conditions that must be taken into account in their pro-


ject planning and operation. The students are able to implement the 


acquired knowledge about the interrelationships of the interaction of 


processing machines with their system environment and of interlinked 


machines with each other as a prerequisite for the application of modern 


methods in selection, specification, combination and design. They are 


able to derive conclusions for the effective and safe operation of pro-


cessing machines and systems from the application behaviour and rec-


ognise adequate possibilities for optimising the processes on the basis of 


concrete application conditions. 


Contents  The content of the module is the characterisation and systematic analy-


sis of the operational behaviour of processing plants as a complex inter-


action between technical, social and economic interactions between the 


processing machines and their system environment as well as the theo-


retical basis for the analysis of the failure behaviour of processing plants, 


calculation, simulation and design (with regard to maximum availability). 


In the context of plant project planning, the module covers the topics of 


plant safety, contract design, cost estimation as well as communication. 


In addition, technical and economic parameters, optimisation goals and 


optimisation strategies as well as basic principles of the reliability theory 


of technical systems are further contents of the module. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 1 lecture hour per week, self-


study. 


Requirements for 


participation 
 15


 


In the Mechanical Engineering Diploma degree programme, the compe-


tences to be acquired in the Processing Machines module are required. 


In the Diploma-postgraduate degree programme in Mechanical Engi-


neering, basic competences in processing machines at Bachelor’s level in 


engineering science are required, as they can be acquired, for example, 


in the aforementioned module. 


Usability The module is one of four compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Pro-


cessing Machines and Textile Machines Engineering, two of which must 


be chosen. The module is one of five compulsory elective modules in the 


Diploma-postgraduate degree programme in Mechanical Engineering in 


the field of study Processing Machines and Textile Machines Engineering, 


three of which must be chosen. 


  







 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


  








 


Module number Module name Responsible lecturer 


MW-MB-ET-24 Machine Laboratory Prof. Odenbach 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students master the basics of modern measurement methods and 


systems as they are used in energy technology. They are able to evaluate 


methods of digital image processing, three-dimensional imaging and flow 


measurement technology and apply them to concrete problems in ener-


gy technology. Furthermore, they are able to select the appropriate 


measurement technology for concrete problems in mechanical engineer-


ing, to plan, carry out and evaluate measurements and experiments. For 


this purpose, they master basic concepts of signal processing and signal 


analysis. 


Contents  The module includes the basics of modern measurement methods for 


energy technology such as digital image processing, X-ray tomography 


and flow measurement technology, as well as questions of experiment 


planning and execution, signal processing and signal analysis. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, practical course 2 lecture hours per 


week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Power Machin-


ery, Fundamentals of Mathematics, Fundamentals of Fluid Mechanics, 


Engineering Mathematics, Design Theory, Fundamentals of Natural Sci-


ences, Special Topics of Mathematics, Fluid Mechanics and Simulation 


Methods, Engineering Mechanics - Strength of Materials, Engineering 


Mechanics - Kinematics and Kinetics as well as Engineering Thermody-


namics/Heat Transfer are required. In the Diploma-postgraduate degree 


programme in Mechanical Engineering, basic competences in strength of 


materials, kinematics and kinetics, construction technology and design, 


physics and chemistry, fluid mechanics, technical thermodynamics and 


heat transfer as well as basic, extended and specific competences in 


mathematics at Bachelor’s level in engineering science, such as can be 


acquired in the modules named above, are required. In the Diploma-


postgraduate degree programme in Mechanical Engineering, the compe-


tences to be acquired in the modules Fundamentals of Power Machinery 


as well as Fluid Mechanics and Simulation Methods are required. 


Usability 
 9


 The module is one of eleven compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Power Engineering, of which three must be chosen. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of an oral examination performance of 45 


minutes duration as an individual examination. 


  







 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 
11


 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 32 


MW-MB-VTMB-15 Joining Technologies for Flexi-


ble Materials 


Prof. Kyosev 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students are familiar with the joining mechanisms of flexible materi-


als. They can select the needed continuous and discontinuous joining 


processes and machines appropriate for the specific case. In addition, 


they have knowledge of the possibilities for generating seam properties 


in accordance with the demands, their testing and for quality assurance. 


The students can apply prevention strategies to avoid contamination of 


seams in packaging and medical technologies. Based on the given 


knowledge on the interactions between material and process, the stu-


dents are able to adapt the joining processes to innovative material de-


velopment and to develop them further creatively. 


Contents  On the basis of joining mechanisms for textile and polymer materials, 


this module contents the process selection, like bonding, welding or seal-


ing processes including heat contact, ultrasound, laser and high frequen-


cy, the process specifics for different applications and seam designs as 


well as the process parameters, the monitoring of the seam properties 


with the possibilities of non-destructive seam testing as well as the 


methods to be able to specifically avoid seam contamination. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, exercise 1 lecture hour per week, prac-


tical course 2 lecture hours per week, self-study. 


Requirements for 


participation 


None. 


Usability The module is one of 15 compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Pro-


cessing Machines and Textile Machines Engineering, of which three must 


be chosen. The module is one of seven compulsory elective modules in 


the Diploma-postgraduate degree programme in Mechanical Engineering 


in the field of study Processing Machines and Textile Machines Engineer-


ing, three of which must be chosen. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 150 minutes 


duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 








 


Module number Module name Responsible lecturer 


MW-MB-ET-26 Energy and Load Management Prof. Felsmann 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students master methodical approaches for determining energy 


requirements as well as for the energy efficiency assessment of energy-


relevant products and energy systems. They have detailed knowledge of 


the organisation and technical implementation of energy and load man-


agement measures and are able to apply selected procedures of data-


based modelling and mathematical optimisation in the context of energy 


and load management. 


Contents  The module covers the basics and in-depth elements of organisational 


and technical energy and load management. This includes the efficient 


use of energy through the analysis of demand structures, load forecasts, 


energy storage and the optimal use of facilities, as well as the analysis of 


the dependencies between temporal load requirements and different 


influencing factors. Therefore, methods of mathematical modelling of 


forecasting and optimisation problems and their solution with MATLAB 


are also part of the module. 


Teaching and learn-


ing methods 


Lecture 3 lecture hours per week, exercise 3 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Mathematics, 


Fundamentals of Non-fossil Primary Energy Use, Fundamentals of Heat 


and Mass Transfer, Engineering Mathematics, Fundamentals of Natural 


Sciences, Process Thermodynamics, Special Topics of Mathematics and 


Engineering Thermodynamics/Heat Transfer are required. In the Diplo-


ma-postgraduate degree programme in Mechanical Engineering, basic 


competences of physics and chemistry, technical thermodynamics and 


heat transfer as well as basic, extended and specific competences of 


mathematics at engineering Bachelor’s level are required, as they can be 


acquired, for example, in the modules named above. In the Diploma-


postgraduate degree programme in Mechanical Engineering, the compe-


tences to be acquired in the modules Fundamentals of Non-Fossil Prima-


ry Energy Use, Fundamentals of Heat and Mass Transfer as well as Pro-


cess Thermodynamics are required. 


Usability 
 9


 The module is one of eleven compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Power Engineering, of which three must be chosen. 


  







 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of an examination performance which, for 


more than ten registered students, consists of a written examination of 


180 minutes duration and, for up to ten registered students, of an oral 


examination performance as a group examination of 20 minutes dura-


tion; if applicable, this will be announced to the registered students in 


writing at the end of the registration period. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-VTMB-16 Development of Complex Tex-


tile Constructions 


Prof. Cherif 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals Based on the knowledge of creativity techniques, moderation and team-


work in conjunction with knowledge of fibre materials, machine controls, 


technologies and, above all, the methods for structure description, struc-


ture development and the use of CAD software in the areas of woven 


and knitted fabrics, the students are able to design and develop new 


complex textile structures for a wide range of application fields in engi-


neering terms. The students are able to describe technical textiles, which 


also include fibre-based structures with function integration and struc-


tures in multi-material design for composite and medical applications, in 


respect of external shape, morphology, mechanical but also thermal, 


acoustic, biological and fluidic properties and to work out the develop-


ment of solutions for targeted reproducible adjustment. 


Contents  Contents of the module are basic knowledge of creativity techniques, 


teamwork and moderation as well as methods for product development 


in practical development tasks from the area of complex textile construc-


tions for technical textiles with function integration and in multi-material 


design for high-tech applications. Furthermore, the content focuses on 


the in-depth analysis of machines for complex textile constructions with 


design principles, mechatronic solutions, functions and controls, fabric 


flow and machine software as the basis for machine and technology de-


velopments, graphic, mathematical and software-supported binding 


technology modelling for 2D and 3D structures up to the CAD-supported 


automated process chain from the CAD design to the control of textile 


machines using the example of complex 3D structures. 


Teaching and learn-


ing methods 


Exercise 4 lecture hours per week, practical course 1 lecture hour per 


week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the module Machines and Technologies for 


Textile Constructions are required. In the Diploma-postgraduate Course 


in Mechanical Engineering, the competences to be acquired in the mod-


ule Machines and Technologies for 2D and 3D Textile Structures are re-


quired. 


Usability The module is one of 15 compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Pro-


cessing Machines and Textile Machines Engineering, of which three must 


be chosen. The module is one of seven compulsory elective modules in 


the Diploma-postgraduate degree programme in Mechanical Engineering 


in the field of study Processing Machines and Textile Machines Engineer-


ing, three of which must be chosen. 


  







 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of an oral examination performance of 30 


minutes duration as an individual examination. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-ET-27 Cryogenics Prof. Haberstroh 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have the necessary specialised knowledge of cryogenics in 


general and of, in particular, technical superconductors as the most im-


portant cryogenic application. The students master the necessary spe-


cialist knowledge of processes, equipment and technologies and can 


work in this field of technology. 


Contents  The module covers classification and definitions, cryogenic refrigeration, 


processes and refrigeration machines, commercial as well as large-scale 


plants with associated components, cryogenic fluids with the respective 


properties and applications (especially helium and liquid hydrogen), ma-


terial properties at low temperatures, insulation and cryostat technology, 


cryogenic measurement technology, cryocoolers and cryovacuum 


pumps, safety technology as well as practical aspects of superconductivi-


ty. 


Teaching and learn-


ing methods 


Lecture 3 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Heat and Mass 


Transfer and Engineering Thermodynamics/Heat Transfer are required. 


In the Diploma-postgraduate degree programme in Mechanical Engineer-


ing, basic competences in technical thermodynamics and heat transfer at 


Bachelor’s level in engineering science are required, such as can be ac-


quired in the aforementioned modules. In the Diploma-postgraduate 


degree programme in Mechanical Engineering, the competences to be 


acquired in the module Fundamentals of Heat and Mass Transfer are 


required. 


Usability 
 9


 The module is one of eleven compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Power Engineering, of which three must be chosen. The module 


cannot be selected if the module European Course of Cryogenics has 


already been completed. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of an examination performance which, for 


more than seven registered students, consists of a written examination 


of 120 minutes duration and, for up to seven registered students, of an 


oral examination performance as an individual examination of 40 


minutes duration; if applicable, this will be announced to the registered 


students in writing at the end of the registration period. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


  







 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-KST-17 
56


 


Module is replaced 


by MW-MB-KST-36 


Brake Systems and Brake Op-


eration 


Prof. Löffler 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students are able to use the physical knowledge of the braking pro-


cess (including the longitudinal dynamics of trains) to carry out the de-


sign and layout of the braking systems, including the evaluation of the 


braking capacity. They can design brake components and evaluate them 


with methods of simulation technology and their behaviour in the overall 


braking system. They can look at the brake from the point of view of 


safety and reliability and assess it on the basis of risk analyses. Basic 


knowledge of the automation of train traffic from a braking technology 


point of view enables them to establish the link with train control and 


train protection. This applies to both conventional and high-speed traffic, 


taking into account the relevant national and international regulations. 


Contents  The module covers the longitudinal dynamics of braking, brake mechan-


ics, brake pneumatics, brake evaluation, wheel-rail adhesion, the friction-


al behaviour of brake materials (brake pads and blocks), the design of 


mechanical wheel brakes, dynamic wheel brakes, rail brakes, brake con-


trol and blending procedures, wheel slide protection systems as well as 


regulations and standards for brake technology and brake operation. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, practical course 1 lecture hour per 


week, self-study. 


Requirements for 


participation 


None. 


Usability
 24


 The module is one of nine compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Auto-


motive and Railway Vehicle Engineering, of which three must be chosen. 


The module is one of eight compulsory elective modules in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Automotive and Railway Vehicle Engineering, three of which 


must be chosen. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of an examination performance which, for 


more than eleven registered students, consists of a written examination 


of 90 minutes duration and, for up to eleven registered students, of an 


oral examination performance as an individual examination of 30 


minutes duration; if applicable, this will be announced to the registered 


students in writing at the end of the registration period. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 







 


Duration of the 


module 


The module covers one semester. 


 


  








 


Module number Module name Responsible lecturer 


MW-MB-VTMB-17 Machines and Technologies for 


Technical Textiles 


Prof. Cherif 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals Based on the knowledge of the state of the art technologies and special 


machine techniques for the design and production of technical textiles 


and their manufacturing, the students are able to apply these to high-


tech fields of application in mechanical engineering, lightweight construc-


tion, vehicle technology, biotechnology and medical technology, con-


struction and membrane technology. Students are able to familiarise 


themselves with new fields of application and thus open up new areas. 


They are able to use the possibilities of the new high-performance mate-


rials and structures for creative further developments. 


Contents  The contents of the module are the development of structures with cus-


tomised properties, the conception of new technologies and the corre-


sponding necessary design of special machines in the entire textile pro-


cess chain from fibre, thread, 2D/3D textile construction as well as finish-


ing to the making-up of innovative products based on modern joining 


techniques, such as one-sided sewing, gluing or high-frequency and ul-


trasonic welding technology, with special consideration of practical re-


quirements. Based on the specific requirements of the user, the module 


covers the close connection between fibre manufacturers, textile ma-


chine designers, surface producers, garment makers, for example pre-


form manufacturers and users during product development as a basic 


prerequisite for targeted product design across the textile value chain. 


The comparison of the used high-performance textile materials and 


structures, their product properties with conventional materials, the ad-


vantages for future applications as well as necessary developments are 


further contents of the module. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, practical course 1 lecture hour per 


week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering., the com-


petences to be acquired in the modules Machines and Technologies of 


Textile Finishing and the Assembly of Textile Products, Machines and 


Technologies for Yarn Structures, especially Composites as well as Ma-


chines and Technologies for Textile Constructions are required. In the 


Diploma-postgraduate Course in Mechanical Engineering, the compe-


tences to be acquired in the modules Machines and Technologies for 


Textile Finishing and Ready-Made Technology, Machines and Technolo-


gies for 2D and 3D Textile Structures as well as Machines and Technolo-


gies for Yarn Structures, especially Composites are required. 


  







 


Usability The module is one of 15 compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Pro-


cessing Machines and Textile Machines Engineering, of which three must 


be chosen. The module is one of seven compulsory elective modules in 


the Diploma-postgraduate degree programme in Mechanical Engineering 


in the field of study Processing Machines and Textile Machines Engineer-


ing, three of which must be chosen. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of an oral examination performance of 20 


minutes duration as a group examination. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-ET-30 Process Simulation and Valida-


tion in Power Engineering 


Prof. Beckmann 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals Using practical examples, the students master various possibilities of 


mathematical modelling (including analytical models, gradient models, 


cell models, parametric and non-parametric models). They are able to 


analyse processes in practice with the help of engineering fundamentals, 


to develop a mathematical model conception from this and to describe it 


with the help of mathematical solution approaches. Both experimental 


and theoretical results can be assessed in terms of plausibility. Optimisa-


tions of process control can be derived on the basis of the mathematical 


modelling and the experimental validations. The students master model 


approaches for electrical, mechanical, thermal and electrochemical ener-


gy storage systems and energy converters. They are proficient in proce-


dures for theoretical and experimental process analysis and modelling 


and know essential simulation tools, implementation concepts and solu-


tion algorithms. 


Contents  The contents of the module are the definitions, the usefulness, the range 


of validity and the classification of models, the development of model 


concepts, the theoretical and experimental process analysis, model 


building, the scaling of quantities in space and time, the definition of 


initial and boundary conditions, model simplifications/model deepening, 


the testing of the plausibility of models on the basis of sensitivity studies 


and measurement results, model validation and optimisation, the han-


dling of different solution strategies/solution algorithms as well as visual-


isation methods for the corresponding presentation of results. It includes 


models at different levels of complexity, the information about the re-


spective effort and the expected accuracy of practical modelling tasks. It 


further includes the use of a power plant simulator as a complex practi-


cal example for digitisation and modelling as well as methods for theo-


retical and experimental process analysis and modelling of energy stor-


age systems and energy converters. The use for the description and sim-


ulation of the static and dynamic behaviour, for example, of battery stor-


age systems, electrolysis/fuel cell systems, flywheel storage systems and 


power converters are contents of the module. The module also includes 


the use of the MATLAB/Simulink simulation environment, in particular 


with the inclusion of the System Identification and SimPower Toolbox. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


  







 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Mathematics, 


Fundamentals of Fluid Mechanics, Engineering Mathematics, Fundamen-


tals of Natural Sciences, Process Thermodynamics, Special Topics of 


Mathematics, Fluid Mechanics and Simulation Methods and Engineering 


Thermodynamics/Heat Transfer are required. In the Diploma-


postgraduate degree programme in Mechanical Engineering, basic com-


petences of physics and chemistry, fluid mechanics, technical thermody-


namics and heat transfer as well as basic, extended and specific compe-


tences of mathematics at engineering Bachelor’s level are required, as 


they can be acquired for example in the modules named above. In the 


Diploma-postgraduate degree programme in Mechanical Engineering, 


the competences to be acquired in the modules Process Thermodynam-


ics as well as Fluid Mechanics and Simulation Methods are required. 


Usability 
 9


 The module is one of eleven compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Power Engineering, of which three must be chosen. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of an examination performance which, for 


more than 20 registered students, consists of a written examination of 


180 minutes duration and, for up to 20 registered students, of an oral 


examination performance as a group examination of 30 minutes dura-


tion; if applicable, this will be announced to the registered students in 


writing at the end of the registration period. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-KST-19 
12, 27, 


40, 57
 


Rail Vehicle Design Prof. Löffler 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students are able to work independently on interdisciplinary engi-


neering tasks with regard to the project planning and construction of rail 


vehicles. The students are able to classify complex engineering tasks in a 


larger overall context, to break them down into individual problems and 


to analyse them systematically. They can develop, compare and evaluate 


suitable approaches to solutions. The students are also able to analyse 


and evaluate alternative vehicle concepts of various types and, if applica-


ble, to formulate proposals for their improvement and further develop-


ment. 


Contents  The module covers the analysis of alternative vehicle concepts, in par-


ticular those vehicles whose drive, chassis, interior design concept or 


mechanical construction deviates significantly from those of convention-


al rail vehicles. It includes the analysis of vehicle concepts within the his-


torical context, design ideas as well as vehicles to be developed in the 


future. Furthermore, the module includes the design and construction of 


specific equipment of rail vehicles. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, exercise 1 lecture hour per week, prac-


tical course 1 lecture hour per week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Material Sci-


ence, Engineering Mathematics, Machine Elements as well as Engineering 


Mechanics - Kinematics and Kinetics are required. In the Diploma-


postgraduate degree programme in Mechanical Engineering, basic com-


petences of kinematics and kinetics, Machine Elements, materials engi-


neering as well as extended competences of mathematics on an engi-


neering Bachelor’s level are required, as they can be acquired for exam-


ple in the aforementioned modules. 


Usability
 24


 The module is one of nine compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Au-


tomotive and Railway Vehicle Engineering, of which three must be cho-


sen. The module is one of eight compulsory elective modules in the Di-


ploma-postgraduate degree programme in Mechanical Engineering in 


the field of study Automotive and Railway Vehicle Engineering, three of 


which must be chosen. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of an oral examination performance as an 


individual examination of 30 minutes duration and a presentation of 30 


minutes duration. Both examinations are relevant for passing the mod-


ule examination. 


  







 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


results from the unweighted average of the grades of the individual ex-


amination performances. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  








 


Module number Module name Responsible lecturer 32 


MW-MB-VTMB-18 3D CAE Technology for Fiber-


Based Materials 


Prof. Kyosev 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students are able to apply their acquired skills and abilities for solv-


ing interdisciplinary engineering development tasks based on a well-


founded and comprehensive knowledge for handling CAE tools for virtual 


product development by using fibre-based flexible materials,. In addition, 


they are able to consider the specifics of flexible materials during the 


design and product develpopment including wear and applications. The 


students understand the interactions between the anisotropic, non-


linear material behaviour, the product geometry and the product proper-


ties and are able to develop functional textile products for a wide range 


of applications. 


Contents  The contents of the module are the parametric design of free-form sur-


faces, the modelling of the relationship between 3D product geometry 


and 2D pre-cuts as well as the consideration of the deformation behav-


iour of textile sheet structures during the product development. As for 


the calculation of 2D pre-cuts, the module includes numerical methods 


of kinematic modelling as well as application subjects using product ex-


amples. Another focus of the content is the realisation of continuous 


digital process chains from design and construction to the mechanical 


implementation of complex ready-made products. 


Teaching and learn-


ing methods 


Lecture 1 lecture hour per week, exercise 2 lecture hours per week, prac-


tical course 2 lecture hours per week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Machines and Technologies of 


Textile Finishing and the Assembly of Textile Products as well as Engi-


neering Mechanics - Strength of Materials are required. 


In the Diploma-postgraduate Course in Mechanical Engineering, the 


competences to be acquired in the module Machines and Technologies 


for Textile Finishing and Ready-Made Technology are required. 


Usability The module is one of 15 compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Pro-


cessing Machines and Textile Machines Engineering, of which three must 


be chosen. The module is one of five compulsory elective modules in the 


Diploma-postgraduate degree programme in Mechanical Engineering in 


the field of study Processing Machines and Textile Machines Engineering, 


three of which must be chosen. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 150 minutes 


duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


  







 


Frequency of the  


module 


The module is offered every semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  








 


Module number Module name Responsible lecturer 


MW-MB-ET-31 Process Measurement Tech-


nology and Mathematical 


Methods of Measurement 


Data Processing 


Prof. Hampel 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students know the physical and technical basics of modern 


process measurement technology and sensor technology, their 


sensory functional principles, transducer chains and process re-


quirements. Furthermore, they know the basic methods for analys-


ing time series by means of fundamental deterministic and statisti-


cal procedures as well as the application of basic operations of im-


age data processing. 


 


Contents  The module includes the basics of technical sensors for process 


analysis and process control in energy and process engineering as 


well as basic mathematical methods of signal processing for time 


series signals and image data, various flow measurement tech-


niques, fibre-optic sensors and inline process analysis techniques. 


The mathematical methods of measurement data processing in-


clude algorithms for signal filtering, statistical evaluation methods 


and algorithms for feature extraction from one- and multi-


dimensional data fields. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, practical course 1 lecture hour 


per week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the 


competences to be acquired in the modules Fundamentals of 


Mathematics, Fundamentals of Fluid Mechanics, Engineering Math-


ematics, Measurement and Automation Engineering, Fundamentals 


of Natural Sciences, Special Topics of Mathematics as well as Fluid 


Mechanics and Simulation Methods are required. In the Diploma-


postgraduate degree programme in Mechanical Engineering, basic 


competences in physics and chemistry, fluid mechanics as well as 


basic, extended and specific competences in mathematics at engi-


neering Bachelor’s level are required, as they can be acquired, for 


example, in the modules named above. In the Diploma-


postgraduate degree programme in Mechanical Engineering, the 


competences to be acquired in the modules Measurement and Au-


tomation Engineering as well as Fluid Mechanics and Simulation 


Methods are required. 


Usability 
 9


 The module is one of eleven compulsory elective modules in the 


Diploma degree programme in Mechanical Engineering and in the 


Diploma-postgraduate degree programme in Mechanical Engineer-


ing in the field of study Power Engineering, of which three must be 


chosen. 


  







 


Prerequisites for 


the award of  


Credit points 


The credit points are acquired if the module examination is passed. 


The module examination consists of an examination performance 


which, for more than 20 registered students, consists of a written ex-


amination of 90 minutes duration and, for up to 20 registered students, 


of an oral examination performance as an individual examination of 30 


minutes duration; if applicable, this will be announced to the registered 


students in writing at the end of the registration period. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-VTMB-19 Machines and Technologies for 


the Manufacture of Nonwovens, 


Textile Recycling and Resource 


Efficiency 


Prof. Cherif 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students are able to recognise the requirements and derive the ac-


tions for manufacturers and trading companies with regard to the recy-


cling of textile production waste and used textiles in accordance with the 


Closed Substance Cycle Waste Management Act. They are able to use 


their practical skills and abilities to identify the nonwoven fabric struc-


tures and their allocation to the individual manufacturing processes. 


They are able to assess the development potentials from linking the dif-


ferent nonwoven technologies and equipment . 


Contents  Contents of the module are the machines and process stages for the 


production of nonwovens, their finishing and testing as well as the 


presentation of new application areas. In the field of nonwovens tech-


nology, the module covers the machines and processes for their for-


mation, bonding based on mechanical, chemical and thermal functional 


principles and for functionalisation by means of finishing, as well as the 


special required testing methods. Further subjects included are the fibres 


and polymer materials required for the implementation of the most di-


verse nonwoven variants from an application-specific point of view. The 


fibres and polymer materials are the contents of the module. It also in-


cludes various technological processes for the recycling of textiles and 


textile products, in particular on an energetic, material and landfill basis, 


the processes for the recycling of car textiles, construction and agricul-


tural textiles, geo- and hydraulic engineering materials, textile roof 


greening and insulation materials, as well as the essential tasks of the 


processing industry in the development and implementation of econom-


ic processing methods and the development of new areas of application. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, practical course 1 lecture hour per 


week, self-study. 


Requirements for 


participation 


None. 


Usability The module is one of 15 compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Pro-


cessing Machines and Textile Machines Engineering, of which three must 


be chosen. The module is one of seven compulsory elective modules in 


the Diploma-postgraduate degree programme in Mechanical Engineering 


in the field of study Processing Machines and Textile Machines Engineer-


ing, three of which must be chosen. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 150 minutes 


duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 







 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-KST-36 
56


 


 


Brakes on rail vehicles Dr. Kumar Sharma  


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals Students will be able to use their physical knowledge of the braking pro-


cess, including the longitudinal dynamics of trains, to plan the brakes and 


evaluate their braking performance. They will be able to design brake 


components and evaluate their behavior in the overall brake system us-


ing simulation technology methods. You will be able to view the brake 


from the perspective of safety and reliability and assess it on the basis of 


risk analyses. With basic knowledge of the automation of train traffic, you 


will be able to establish the link with train control and train protection 


from a braking point of view and can do this for both conventional and 


high-speed traffic, taking into account the relevant national and interna-


tional regulations. 


Contents  The module covers the driving dynamics of braking, brake mechanics, 


brake pneumatics, brake evaluation, wheel-rail adhesion, the frictional 


behavior of brake materials, in particular brake pads and linings, the de-


sign of mechanical wheel brakes, dynamic wheel brakes, rail brakes, 


brake control and blending, wheel slide protection systems as well as 


regulations and codes of practice. 


Teaching and learn-


ing methods 


Lecture 3 lecture hours per week, exercise 1 lecture hour per week, prac-


tical course 0,5 lecture hours per week, self-study. 


Requirements for 


participation 


None. 


Usability The module is one of nine compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Auto-


motive and Railway Vehicle Engineering, of which three must be chosen. 


The module is one of eight compulsory elective modules in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Automotive and Railway Vehicle Engineering, three of which 


must be chosen. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of an examination performance which, for 


more than ten registered students, consists of a written examination of 


90 minutes duration and, for up to ten registered students, of an oral 


examination performance as an individual examination of 30 minutes 


duration; if applicable, this will be announced to the registered students 


in writing at the end of the registration period. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 







 


Duration of the 


module 


The module covers one semester. 


 


  








 


Module number Module name Responsible lecturer 


MW-MB-ET-32 Thermo Hydraulics and Safety of 


Nuclear Facilities 


Dr. Schuster 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students know the individual sections of the heat transport process-


es from the nuclear heat source to the ultimate heat sink. They can calcu-


late and interpret corresponding temperature profiles and apply them to 


plant design. The students have detailed knowledge of the thermotech-


nical components of a nuclear power plant and can evaluate the safety of 


the plant in different accident scenarios on the basis of the heat 


transport and the balancing of the thermal energy. 


Contents  The module covers the fundamentals of thermohydraulics of nuclear 


reactors, starting from the heat source density in the fuel caused by nu-


clear fission or radioactive decay, the heat transport through the fuel and 


the fuel cladding tubes via the coolant to the environment as the ulti-


mate heat sink. It includes the description for the temperature field and 


empirical models for the heat transfer between surfaces and fluids by 


means of differential equations, the comparison of advantages and dis-


advantages of different methods of reactor cooling on the basis of mate-


rial properties and component design, the dynamic behaviour from the 


feedback to the heat source via the reactivity coefficients, the basic fea-


tures of the probabilistic and deterministic safety analysis using current 


calculation codes, a detailed discussion of the initial and boundary condi-


tions, the time course of the relevant thermohydraulic parameters and 


the effects on nuclear safety. 


Teaching and learn-


ing methods 


Lecture 3 lecture hours per week, exercise 1 lecture hour per week, prac-


tical course 1 lecture hour per week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Mathematics, 


Fundamentals of Non-fossil Primary Energy Use, Fundamentals of Heat 


and Mass Transfer, Engineering Mathematics, Fundamentals of Natural 


Sciences, Process Thermodynamics, Special Topics of Mathematics and 


Engineering Thermodynamics/Heat Transfer are required. In the Diplo-


ma-postgraduate degree programme in Mechanical Engineering, basic 


competences of physics and chemistry, technical thermodynamics and 


heat transfer as well as basic, extended and specific competences of 


mathematics at engineering Bachelor’s level are required, as they can be 


acquired, for example, in the modules named above. In the Diploma-


postgraduate degree programme in Mechanical Engineering, the compe-


tences to be acquired in the modules Fundamentals of Non-Fossil Prima-


ry Energy Use, Fundamentals of Heat and Mass Transfer as well as Pro-


cess Thermodynamics are required  


  







 


Usability 
 9


 The module is one of eleven compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Power Engineering, of which three must be chosen. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration and a collection of protocols. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


results from the weighted average of the grades of the individual exami-


nation performances. The written examination is weighted three times 


and the collection of protocols is weighted once. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-PT-12 
12, 27, 40, 


57
 


Surface Engineering Prof. Brosius 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students are familiar with the basics of selected manufacturing pro-


cesses of thermal surface technology as well as with the possibilities of 


micro and fine machining of surfaces. They have knowledge of how to 


specifically change surfaces for the most diverse purposes of compo-


nents by means of thermal energy. They know the dimensions and drives 


of micro and fine machining as well as the corresponding machining 


methods and manufacturing processes. 


Contents  The module covers thermal surface treatment and coating with the aid of 


gases, laser and plasma radiation as well as the aspects of monitoring, 


control and analytics, active principles and dimensions of micro and fine 


machining, manufacturing processes and manufacturing conditions as 


well as questions of design and optimisation of micro and fine machining 


processes, calculations on process fundamentals and on application ex-


amples as well as process demonstrations. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Laser and Plasma Technology 


and Production Engineering - Manufacturing Processes are required. In 


the Diploma-postgraduate Course in Mechanical Engineering, the compe-


tences to be acquired in the module Production Engineering - Manufac-


turing Processes are required. 


Usability The module is one of ten compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Production Engineering, of which three must be selected. The 


module is one of 30 compulsory elective modules in the Diploma post-


graduate course in mechanical engineering in the field of study Produc-


tion Engineering, of which modules amounting to 60 credit points must 


be selected. The module can only be selected once in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Production Engineering. 


Requirements for 


the award of credit 


points 
46


 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 90 minutes 


duration and a paper of 60 hours. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


results from the weighted average of the grades of the individual exami-


nation performances. The written examination is weighted twice and the 


paper is weighted once. 


  







 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  








 


Module number Module name Responsible lecturer 


MW-MB-VTMB-20 Functionalisation and Inter-


face Design 


Prof. Cherif 


(studiendokumente.mw@tu-dresden.de) 


Qualification goals The students are able to record the properties of surface and boundary 


layers of textile materials analytically in their characteristics and can thus 


evaluate the applicability for technical or medical tasks. They possess 


theoretical knowledge and practical skills to finish specifically textile ma-


terials, their phase boundaries and boundary layers to composite part-


ners using chemical/physical processing methods. In addition, the stu-


dents have fundamental knowledge in the field of instrumental analysis 


of textile interfaces and layers, for the elucidation of the chemical func-


tional structuring and the energetic interaction potentials. They are able 


to plan and carry out treatment and processing procedures for textile 


materials and can achieve sufficient compatibility of finishing agents and 


composite partners. 


Contents  The module covers the basics of the chemical/physical nature and the 


associated interaction abailability of the interfaces of a wide range of 


fibre and high-performance fibre materials and their conventional coat-


ings. The module includes methods and procedures for the targeted 


modification of the properties of textile material interfaces as well as the 


evaluation of the possibilities in the development of technically and med-


ically usable products, in particular instrumental surface analysis as well 


as thermal analysis of textile materials and polymer materials. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, practical course 3 lecture hours per 


week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the module Machines and Technologies of 


Textile Finishing and the Assembly of Textile Products are required. In 


the Diploma-postgraduate Course in Mechanical Engineering, the compe-


tences to be acquired in the module Machines and Technologies for Tex-


tile Finishing and Ready-Made Technology are required. 


Usability The module is one of 15 compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Pro-


cessing Machines and Textile Machines Engineering, of which three must 


be chosen. The module is one of five compulsory elective modules in the 


Diploma-postgraduate degree programme in Mechanical Engineering in 


the field of study Processing Machines and Textile Machines Engineering, 


three of which must be chosen. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 120 minutes 


duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every semester. 







 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-ET-33 Hydrogen Power Engineering Prof. Lippmann 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students are able to fundamentally assess the technical-


technological possibilities of a hydrogen-based energy economy to be 


developed with regard to the current availability of the required technical 


systems, the possible development trends, the technical safety and the 


economic framework conditions. 


Contents  The module covers hydrogen production, hydrogen storage and hydro-


gen use, in particular the respective technologies, taking into account the 


development potential. It includes safety aspects of the use of hydrogen 


as energy storage and methods for quantifying the safety risk of hydro-


gen-based systems as well as technical-technological basics and econom-


ic and ecological aspects of a hydrogen-based energy economy. 


Teaching and learn-


ing methods 


Lecture 3 lecture hours per week, exercise 1 lecture hour per week, prac-


tical course 1 lecture hour per week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Natural Scienc-


es and Engineering Thermodynamics/Heat Transfer are required. In the 


Diploma-postgraduate degree programme in Mechanical Engineering, 


basic competences in physics and chemistry as well as technical thermo-


dynamics and heat transfer at Bachelor’s level in engineering science are 


required, such as can be acquired in the above-mentioned modules. 


Usability 
 9


 The module is one of eleven compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Power Engineering, of which three must be chosen. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration and a collection of protocols. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


results from the weighted average of the grades of the individual exami-


nation performances. The written examination is weighted three times 


and the collection of protocols is weighted once. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 












 


Module number Module name Responsible lecturer 


MW-MB-VTMB-22 Fiber-Based Implants and Tis-


sue Engineering 


Prof. Cherif 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students master the technical fundamentals in order to apply mate-


rial- and structure-dependent properties of fibre-based biomaterials, 


scaffolds and implants, their production and the necessary machine 


technology as well as their physical and biochemical characterisation to 


interdisciplinary engineering tasks in biomedical engineering. Further-


more, the students are able to understand and work out the fundamen-


tal contexts of tissue engineering as well as the technical concepts of the 


reconstruction of human tissues and organs with the help of cells and 


carrier structures (scaffolds). In addition, the students know the basics of 


cell harvesting and cell culture techniques. They are able to act as an 


interface between physicians and engineers and to formulate and solve 


interdisciplinary tasks with both disciplines. 


Contents  The module covers the basics of the methods for obtaining and cultivat-


ing human cells, the material and engineering requirements for bio-


materials with regard to structural and cell-biological biocompatibility as 


well as polymeric, metallic and ceramic biomaterials. Contents of the 


module are furthermore the basic biological and technical aspects of the 


interaction of cells with each other and the interactions with the scaffold 


and implant as well as the cellular reactions to biomaterials, in particular 


the use of fibre-based structures as functional substitutes for natural 


tissue (e. g. vascular replacement, patches), force transmission and plas-


tic reinforcement in the form of ligament, tendon, joint replacement and 


osteosynthesis plates innovative biomaterials and biomimetic structures 


made from them in relation to current developments, the analysis of the 


biomedical-technical behaviour of the different textile structures as well 


as the application-oriented textile-technical design of fibre-based im-


plants. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, practical course 2 lecture hours per 


week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the module Machines and Technologies for 


Textile Constructions are required. In the Diploma-postgraduate Course 


in Mechanical Engineering, the competences to be acquired in the mod-


ule Machines and Technologies for 2D and 3D Textile Structures are re-


quired. 


Usability The module is one of 15 compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Pro-


cessing Machines and Textile Machines Engineering, of which three must 


be chosen. The module is one of five compulsory elective modules in the 


Diploma-postgraduate degree programme in Mechanical Engineering in 


the field of study Processing Machines and Textile Machines Engineering, 


three of which must be chosen. 


  







 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 120 minutes 


duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-ET-34 Load Management of Refriger-


ation Plants 


Prof. Hesse 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students are able to name the influences on refrigeration loads and 


the potentials of load management of refrigeration systems and to de-


velop solution approaches. They are familiar with the methods and po-


tentials of load management of refrigeration machines and heat pumps, 


also taking into account selected storage technologies, and have 


knowledge of the evaluation of energy efficiency. They can name and 


apply the special features and selection criteria of compressors with re-


gard to the controllability of refrigeration and air conditioning systems as 


well as other required components. 


Contents  The module covers the possibilities of influence, potentials and problems 


of load management of refrigeration systems, the implementation of 


efficient load management, typical load curves and the analysis of practi-


cal examples, the integration of storage technologies and heat-driven 


chillers and heat pumps, components and control for variable load re-


quirements, component-side capacity regulation possibilities of recipro-


cating, screw, scroll and turbocompressors as well as the operation and 


design of refrigeration systems, in particular electrical control. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Power Machin-


ery, Fundamentals of Refrigeration and Air Conditioning Technology, 


Fundamentals of Heat and Mass Transfer, Principles of Refrigeration and 


Air Conditioning as well as Engineering Thermodynamics/Heat Transfer 


are required. In the Diploma-postgraduate degree programme in Me-


chanical Engineering, basic competences in technical thermodynamics 


and heat transfer at Bachelor’s level in engineering science are required, 


as they can be acquired, for example, in the above-mentioned modules. 


In the Diploma-postgraduate degree programme in Mechanical Engi-


neering, the competences to be acquired in the modules Fundamentals 


of Power Machinery, Fundamentals of Refrigeration and Air Conditioning 


Technology, Fundamentals of Heat and Mass Transfer as well as Princi-


ples of Refrigeration and Air Conditioning are required. 


Usability 
 9


 The module is one of eleven compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Power Engineering, of which three must be chosen. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration. 


  







 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


  












 


Module number Module name Responsible lecturer 


MW-MB-VTMB-23 Packaging Technology Prof. Majschak 


(studiendokumente.mw@tu-dresden.de) 


Qualification goals The students have basic knowledge of the functions of packaging, laws 


and regulations in the packaging sector including ecological aspects. 


They know the requirements to be derived from this for packaging mate-


rials and packaging materials from their automated processing on pack-


aging machines as well as the requirements for packaging machines and 


systems from the mechanisation and automation of the packaging pro-


cess. 


Contents  Contents of the module are the basics of the construction and function-


ing of packaging machines as well as the interactions of the various pro-


cesses and process stages with their effects on the product properties, 


the labelling, production, application and recycling of packaging materi-


als, packaging materials and packaging aids for the packaging of mass-


produced goods, the special features from the field of plastics and plastic 


composites for packaging technology applications as well as investiga-


tions into the packaging material specification, such as the bending or 


friction behaviour of flexible packaging material webs. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 1 lecture hour per week, self-


study. 


Requirements for 


participation
 15


 


In the Mechanical Engineering Diploma degree programme, the compe-


tences to be acquired in the Processing Machines module are required. 


In the Diploma-postgraduate degree programme in Mechanical Engi-


neering, basic competences in processing machines at Bachelor’s level in 


engineering science are required, as they can be acquired, for example, 


in the aforementioned module. 


Usability The module is one of 15 compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Pro-


cessing Machines and Textile Machines Engineering, of which three must 


be chosen. The module is one of seven compulsory elective modules in 


the Diploma-postgraduate degree programme in Mechanical Engineering 


in the field of study Processing Machines and Textile Machines Engineer-


ing, three of which must be chosen. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 












 


Module number Module name Responsible lecturer 


MW-MB-ET-35 European Course of Cryoge-


nics 


Prof. Haberstroh 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have the necessary specialised knowledge of cryogenics in 


general and, in particular, of technical superconductors as the most im-


portant cryogenic application. The students have the necessary specialist 


knowledge of processes, of equipment and of technologies and can 


work in this field of technology. 


Contents  The module covers cryogenics, in detail this includes classification and 


definitions, cryogenic refrigeration, processes and refrigeration ma-


chines, commercial as well as large-scale plants with associated compo-


nents, the cryogenic fluids with the respective properties and applica-


tions (especially helium, liquid hydrogen and liquefied natural gas), ma-


terial properties at low temperatures, insulation and cryostat technolo-


gy, cryogenic measurement technology, cryocoolers and cryovacuum 


pumps, safety technology as well as practical aspects of superconductivi-


ty. 


Teaching and learn-


ing methods 


Lecture 3 lecture hours per week (in block), exercise 2 lecture hours per 


week (in block) and self-study. 


Participation is limited to eight participants according to § 6 paragraph 7 


Study Regulations of the Diploma and Diploma-postgraduate degree 


programme in Mechanical Engineering. The teaching language of the 


module is English. 


Requirements for 


participation 


Knowledge of English at A-level (basic course) is assumed. In the Diplo-


ma degree programme in Mechanical Engineering, the competences to 


be acquired in the modules Fundamentals of Heat and Mass Transfer 


and Engineering Thermodynamics/Heat Transfer are required. In the 


Diploma-postgraduate degree programme in Mechanical Engineering, 


basic competences in technical thermodynamics and heat transfer at 


Bachelor’s level in engineering science are required, such as can be ac-


quired in the aforementioned modules. In the Diploma-postgraduate 


degree programme in Mechanical Engineering, the competences to be 


acquired in the module Fundamentals of Heat and Mass Transfer are 


required. 


Usability 
 9


 The module is one of 18 compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Power Engineering, of which three must be chosen. The module 


cannot be selected if the module Cryogenics has already been complet-


ed. 


  







 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of an examination performance which, for 


more than seven registered students, consists of a written examination 


of 120 minutes duration and, for up to seven registered students, of an 


oral examination performance as an individual examination of 40 


minutes duration; if applicable, this will be announced to the registered 


students in writing at the end of the registration period. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the mo-


dule 


The module covers one semester. 


  












 


Module number Module name Responsible lecturer 


MW-MB-VTMB-24 Food Machines and Phar-


maceutical Machines 


Prof. Majschak 


(studiendokumente.mw@tu-dresden.de) 


Qualification goals The students are familiar with the specific requirements for machines for 


the mass production of consumer goods in the food and pharmaceutical 


industries, but also with those in other industries in which health and 


consumer protection are of particular importance. They are able to apply 


the requirements of the European Machinery Directive and the support-


ing requirements for ensuring the safety at work and product safety of 


these machines to concrete examples of development and construction 


and methodically implement solutions. 


Contents  The contents of the module are the basics of machine design in compli-


ance with directives and the hygienic design of processing machines. The 


module covers national and international legal and normative require-


ments for the design and operation of processing machines, the aspects 


of occupational safety and special aspects of protecting consumers from 


harmful effects caused by products from unsafe manufacturing process-


es. The subject of the module is essential chemical, physical and biogenic 


interactions in the machine and between the machine and its system 


environment, which have an influence on process and product safety, 


taking into account the basic methods and solution approaches for the 


design of processing machines suitable for cleaning as well as methods 


for the implementation of legal, normative and company-specific re-


quirements.  


Teaching and learn-


ing methods 


Lecture 3 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation
 15


 


In the Mechanical Engineering Diploma degree programme, the compe-


tences to be acquired in the Processing Machines module are required. 


In the Diploma-postgraduate degree programme in Mechanical Engi-


neering, basic competences in processing machines at Bachelor’s level in 


engineering science are required, as they can be acquired, for example, 


in the aforementioned module. 


Usability The module is one of 15 compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Pro-


cessing Machines and Textile Machines Engineering, of which three must 


be chosen. The module is one of seven compulsory elective modules in 


the Diploma-postgraduate degree programme in Mechanical Engineering 


in the field of study Processing Machines and Textile Machines Engineer-


ing, three of which must be chosen. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration and a collection of protocols. Both examinations are relevant 


for passing the module examination. 


  







 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


results from the weighted average of the grades of the individual exami-


nation performances. The written examination is weighted twice and the 


collection of protocols is weighted once. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


  












 


Module number Module name Responsible lecturer
 39


 


MW-MB-ET-37 Principles of Refrigeration and 


Air Conditioning 


Prof. Thomas 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students master the basics of refrigeration technology as well as the 


fundamental competences in the field of refrigeration machines and 


their most important components. This includes energetic, physi-


cal/chemical, economic and ecological correlations with regard to the 


machines as well as the refrigerants used (natural/synthetic) with special 


consideration of the scientific language English. The students know the 


special features and areas of application of cold vapour compression, 


sorption and cold gas machines as well as thermoelectric and magneto-


caloric refrigeration and heat generation and the procedure for the en-


ergetic balancing of the systems. They master the basics of air-


conditioning technology with the fundamental aspects on thermal-


physiological and hygienic parameters, which are required for the design 


of air-conditioning systems, the thermodynamic relationships of the 


Mollier h,x diagram, the significant changes of state for air-conditioning 


technology and the balancing of air-conditioning systems (temperature 


range 6°C<<18°C). 


Contents  The module covers the refrigeration demand calculation, the special 


features of open and closed cycle processes, the calculation of refrigera-


tion systems, the properties and special features of components as well 


as the characterisation of the refrigerants used. It includes the specific 


system conditions such as transcritical operation with CO2 as well as the 


energetic balancing of the entire system. Further topics are the ex-


haust/adsorption and resorption systems, the gas refrigeration machine 


as well as alternative methods of refrigeration such as magnetocalorics 


and thermoelectrics. Furthermore, the module contents include the 


thermodynamic basics of the material mixture of humid air, the basics of 


human thermal physiology for determining hygienic air changes (CO2 


balances), the basics of humidification and dehumidification of air and 


air routing in the building and the energetic balancing for evaluating air 


conditioning systems as well as air conditioning processes based on re-


newable energies (DEC air conditioning systems). 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 2 lecture hours per week, self-


study. The teaching language of the module is English. 


Requirements for 


participation 


Knowledge of English at A-level (basic course) is assumed. In the Diplo-


ma degree programme in Mechanical Engineering, the competences to 


be acquired in the modules Fundamentals of Natural Sciences and Engi-


neering Thermodynamics/Heat Transfer are required. In the Diploma-


postgraduate degree programme in Mechanical Engineering, basic com-


petences in physics and chemistry as well as in technical thermodynam-


ics and heat transfer at Bachelor’s level in engineering science are re-


quired, as they can be acquired, for example, in the aforementioned 


modules.  


  







 


Usability
 42


 The module is one of two compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Pow-


er Engineering, one of which must be chosen. The module is one of 24 


compulsory elective modules in the Diploma-postgraduate degree pro-


gramme in Mechanical Engineering in the field of study Power Engineer-


ing, of which modules amounting to 60 credit points must be selected. 


The module cannot be selected if the module Fundamentals of Refriger-


ation and Air Conditioning Technology has already been completed. It 


creates the prerequisites in the Diploma degree programme in Mechani-


cal Engineering and in the Diploma-postgraduate degree programme in 


Mechanical Engineering for the modules International Refrigeration and 


Compressor Course, Refrigeration Systems, Demand side management 


of refrigeration systems and heat pumps as well as Refrigeration and 


heat pump technology for mobile applications. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 180 hours. 


Duration of the mo-


dule 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-VTMB-25 Tool - Material - Interaction 


Simulation 


Prof. Majschak 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students know how to use sophisticated simulation applications for 


tasks relevant to processing technology and have the ability to abstract 


complex problems, taking into account the interactions between the 


working organ and the processing material, in order to create a simula-


tion-capable model environment. They are able to consider and couple 


different physical domains with regard to the processing quality during 


modelling.  


Contents  The content of the module is the handling of special software tools, in 


particular problem preparation, method selection and modelling of tech-


nical systems. The content focuses on the internal machine product 


transport, the heat flow during the sealing of plastic films, the ther-


moforming of plastics, the dosing of bulk materials, the testing of the 


simulation results for their application safety as well as the error estima-


tion and the interpretation of the results. 


Teaching and learn-


ing methods 


Lecture 1 lecture hour per week, exercise 3 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the module Process Simulation for Processing 


Machines and Textile Machines are required. 


Usability The module is one of 15 compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Pro-


cessing Machines and Textile Machines Engineering, of which three must 


be chosen. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a collection of protocols. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer
 39


 


MW-MB-ET-38 
3 


as a replacement 


for the module MW-


MB-ET-28 


Processes and Machines for 


Low Temperature and Waste 


Heat Utilization 


Prof. Thomas  


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals Students master selection and integration methods for technologies for 


the thermal utilisation and conversion of low-temperature and waste 


heat sources as well as design methods for heat pump, ORC and sCO2 


cycle processes including the expansion machines and other compo-


nents as well as selection methods and criteria for their working fluids 


according to the respective application areas. 


Contents  For the thermal utilisation of ambient and waste heat, the module co-


vers conventional heat pump processes and their special features, high-


temperature heat pumps and thermally driven processes as well as 


sorption refrigeration technology, and for waste heat conversion, ther-


mal power processes such as CRC, ORC and sCO2 processes, whereby 


the characterisation, requirements and selection criteria of heat pump 


and ORC working fluids, the design and dimensioning of heat pump, 


heat-power processes as well as their components and process control 


and in particular expansion machines, including the machine and plant 


technology as well as the energy-economic evaluation, operating condi-


tions and calculation tools are dealt with. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Diploma-postgraduate degree programme in Mechanical Engineering, 


the competences to be acquired in the modules Fundamentals of Power 


Machinery, Fundamentals of Refrigeration and Air Conditioning Tech-


nology as well as Fundamentals of Heat and Mass Transfer are required. 


Usability 
 9


 The module is one of eleven compulsory elective modules in the Diplo-


ma degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Power Engineering, of which three must be chosen. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 180 hours. 


Duration of the mo-


dule 


The module covers one semester. 












 


Module number Module name Responsible lecturer 


MW-MB-VTMB-27 CAE Cases for the Machine 


Development 


Prof. Majschak 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students are able to abstract and solve complex development tasks 


in processing machine engineering efficiently by using computer calcula-


tion models and to recognise their possibilities and limits of use. 


Contents  The module includes the use of CAD-integrated standardised software 


tools. The tasks of multi-body simulation, the finite element method 


(FEM) as well as fluid dynamics accompanying development and design, 


the geometry modelling of a small assembly into the development envi-


ronment as well as the kinematic and kinetic analysis and synthesis of 


relevant drive structures for processing machines, for example cam disk 


and coupling gear, the handling of forward and backward transformation 


using robot kinematics the analysis of elastic bodies with regard to static 


and dynamic stiffness using the FEM, the methods for model prepara-


tion, such as feature suppression, mesh fitting and centre surface gener-


ation for deformation and stress calculations on special working ele-


ments as well as on complete machine frames, time-dependent prob-


lems with modal analysis, harmonic and transient analysis, the investiga-


tion of the flow of processing goods or other media within processing 


plants by using CFD simulation as well as the basics of computational 


fluid dynamics (CFD). 


Teaching and learn-


ing methods 


Lecture 1 lecture hour per week, exercise 3 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Construction 


and Dynamic Dimensioning of Machines, Fundamentals of Systematic 


Product Development for Processing and Textile Machinery as well as 


Processing Machines are required. 


Usability The module is one of 15 compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Pro-


cessing Machines and Textile Machines Engineering, of which three must 


be chosen. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a collection of protocols. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 












 


Module number Module name Responsible lecturer 


MW-MB-ET-39 
3 


as a replacement 


for the module MW-


MB-ET-25 


District Heating Systems Prof. Felsmann 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students know the structure and the main components of central-


ised and decentralised systems for district heating supply. Furthermore, 


the students are familiar with the structure and function of systems for 


space heating and cooling as well as domestic hot water heating. They 


are able to plan, set up and operate these systems and are proficient in 


methods of optimising such systems. 


Contents  The module covers municipal and industrial district heating supply, the 


technologies of heat supply, heat transfer within the networks and to the 


customer side, i.e. heating technology and domestic hot water heating 


as well as heat distribution and heat utilisation in buildings including 


combined heating and cooling systems, network design, pressure 


maintenance, safety requirements, control and optimisation of the op-


eration of heating networks taking into account heat storage. Further 


contents of the module are requirements with regard to decentralised 


heat feeds, multifunctionality and the integration of renewable energy 


sources in heating networks as well as centralised and decentralised 


combined heat, power and cooling. 


Teaching and learn-


ing methods 


Lecture 3 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Power Ma-


chinery, Process Thermodynamics, Fluid Mechanics and Simulation 


Methods as well as Engineering Thermodynamics/Heat Transfer are re-


quired. In the Diploma-postgraduate degree programme in Mechanical 


Engineering, basic competences in technical thermodynamics and heat 


transfer at Bachelor’s level in engineering science are required, as they 


can be acquired, for example, in the above-mentioned modules. In the 


Diploma-postgraduate degree programme in Mechanical Engineering, 


the competences to be acquired in the modules Fundamentals of Power 


Machinery, Process Thermodynamics as well as Fluid Mechanics and 


Simulation Methods are required. 


Usability 
 9


 The module is one of eleven compulsory elective modules in the Diplo-


ma degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Power Engineering, of which three must be selected. 


  







 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of an examination which, for more than 20 


registered students, consists of a written examination of 180 minutes 


duration and, for up to 20 registered students, consists of an oral exam-


ination performance as a group examination of 30 minutes duration; if 


applicable, this will be announced to the registered students in writing at 


the end of the registration period. Bonus performance for the examina-


tion performance is a simulation paper of 20 hours. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 180 hours. 


Duration of the mo-


dule 


The module covers one semester. 


  












 


Module number Module name Responsible lecturer 


MW-MB-VTMB-30 Machines and Technologies for 


2D and 3D Textile Structures 


Prof. Cherif 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students are able to apply the acquired skills and abilities as well as 


the sound and extensive knowledge of the processes and machines for 


the development, production and testing of 2D and 3D textile construc-


tions for the interdisciplinary solution of engineering tasks for the modi-


fication and product-specific adaptation of textile machines and for the 


structural-mechanical development of 2D and 3D textile constructions 


that meet requirements. They are also able to use the acquired 


knowledge and skills for the engineering development, design and test-


ing of 2D and 3D textile constructions. Through the systematic and de-


tailed description of the active principles and processing technology pro-


cesses, the students understand the active pairing consisting of textile 


fibre material and machine element and are able to develop textile ma-


chines and plants constructively and technologically as well as to design 


and characterise textile constructions. 


Contents  The module covers, starting from the textile fibre materials via the pro-


duction chain to the textile construction, the relationships between ma-


terial properties, process and machine parameters and the resulting 


structures and properties of 2D and 3D textile constructions. The module 


also includes comprehensive knowledge of woven, knitted and warp-


knitted flat-surface as well as spatially shaped textile constructions, the 


processes of weaving, knitting and warp-knitting, the corresponding ma-


chines as well as the methods and devices for determining the textile-


physical and textile-chemical properties of the textile constructions. Fur-


thermore, the module includes knowledge of the calculation and design 


methods for 2D and 3D textile constructions. 


Teaching and learn-


ing methods 


Lecture 3 lecture hours per week, exercise 1 lecture hour per week, prac-


tical course 2 lecture hours per week, self-study. 


Requirements for 


participation 


None. 


Usability The module is one of 17 compulsory elective modules in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Processing Machines and Textile Machines Engineering, of which 


modules amounting to 60 credit points must be selected. It creates the 


prerequisites for the modules Development of Complex Textile Construc-


tions, Fiber-Based Implants and Tissue Engineering as well as Machines 


and Technologies for Technical Textiles in the Diploma-postgraduate 


degree programme in Mechanical Engineering. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 150 minutes 


duration and a collection of protocols. Both examinations are relevant 


for passing the module examination. 


  







 


Credit points and 


grades 


7 credit points can be acquired through the module. The module grade 


results from the weighted average of the grades of the individual exami-


nation performances. The written examination is weighted three times 


and the collection of protocols is weighted once. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 210 hours. 


Duration of the 


module 


The module covers one semester. 


  












 


Module number Module name Responsible lecturer 


MW-MB-ET-40 
8 


as a replacement 


for the module MW-


MB-ET-17 


Energy Storage and Energy 


Systems 


Prof. Bocklisch 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students master basic properties and functional principles of electri-


cal, mechanical, thermal and chemical energy storage systems and know 


technical, economic and ecological criteria for their comparative evalua-


tion. They can correctly select suitable energy storage technologies in 


combination with other flexibility technologies for different fields of ap-


plication and are familiar with the networks for the transmission and 


distribution of electricity and gas. The students have practical knowledge 


of the control of energy storage systems in decentralised and centralised 


energy supply structures and have knowledge of special control and op-


timisation problems of energy storage systems. 


Contents  The module covers energy storage, energy conversion and energy trans-


fer principles, the physical-chemical fundamentals of energy storage in 


the electric field, in the gravitational field, in moving masses and in the 


form of the internal energy of substances, and, building on this, technical 


energy storage systems (including double-layer capacitors, flywheel stor-


age, pumped and compressed air storage, batteries, redox flow batteries 


and power-to-gas systems) in terms of structure and mode of operation 


as well as characteristic, technical, economic and ecological values and 


applications. Furthermore, the module covers component-related issues 


of the control and optimisation of energy storage systems, Systems En-


gineering concepts for the control of decentralised and centralised ener-


gy systems, energy grids and principles for the design of sustainable en-


ergy supply structures based on renewable energies and synthetic sub-


stitute energy sources. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Electrical Engi-


neering, Measurement and Automation Engineering as well as Funda-


mentals of Natural Sciences are required. In the Diploma-postgraduate 


degree programme in Mechanical Engineering, basic competences in 


electrical engineering as well as physics and chemistry at Bachelor’s level 


in engineering science are required, such as can be acquired in the 


aforementioned modules. In the Diploma-postgraduate degree pro-


gramme in Mechanical Engineering, the competences to be acquired in 


the module Measurement and Automation Engineering are required. 


Usability 
 9


 The module is one of 18 compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Power Engineering, of which three must be selected. 


  







 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of an examination which, in the case of 


more than 20 registered students, consists of a written examination of 


180 minutes duration and, in the case of up to 20 registered students, 


consists of an oral examination performance as a group examination of 


30 minutes duration; if applicable, this will be announced to the regis-


tered students in writing at the end of the registration period. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


  












 


Module number Module name Responsible lecturer 32 


MW-MB-VTMB-31 Machines and Technologies for 


Textile Finishing and Ready-Made 


Technology 


Prof. Kyosev 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students understand the subject area as a unit of processes and 


methods of finishing/conditiong textile materials and their processing 


into semi-finished and finished products as a function of clothing, home 


and room textiles and technical textiles. The students are able to use the 


finishing and ready-made processes in a target-oriented manner to solve 


relevant engineering tasks, so that later usage requirements as well as 


application-specific functional requirements for textile-based materi-


als/semi-finished products/finished products are realised safely and with 


consideration of the ecological framework conditions. At the same time, 


students are able to design and carry out the selection of processes and 


machines for new products by being able to include both the specifics of 


flexurally soft materials in construction and handling and the practical 


requirements of the product in respect to the product life cycle in their 


decisions. Furthermore, they are able to evaluate the quality of the fin-


ishing and conditioning by means of textile-chemical or textile-physical 


testing, measuring and analysis methods as well as evaluate specific utili-


ty values and functional properties of ready-made products or semi-


finished products by usingspecial testing methods. The students are fa-


miliar with the safe and environmentally friendly handling of textile 


chemicals and auxiliaries as well as the relevant legislation. 


Contents  The content of the module is basic knowledge of the chemical/physical 


methods and processes of textile finishing, including pre-treatment, dye-


ing and printing, high-grade finishing and surface modification or func-


tionalisation. Furthermore, the module includes the machines, apparatus 


and equipment to be used for this. Furthermore, it includes the most 


important testing and analysis methods for treated and untreated textile 


materials, including necessary instrumental equipment. Furthermore, 


the module covers the safe and environmentally compatible handling of 


textile chemicals and auxiliaries and the relevant legislation. Further con-


tents also include the processes for product construction, preparation, 


cutting as well as joining and assembling of textile products. The module 


also includes the possibilities of thermal shaping for the manufacture of 


finished textile products. Further focal points are ready-made products 


and semi-finished products with adapted moisture and heat manage-


ment, technologies for the economic production of individualised ready-


made products, measuring methods for determining ready-made specif-


ic material parameters and test methods for determining the usage 


properties. 


  







 


Teaching and learn-


ing methods 


Lecture 3 lecture hours per week, exercise 1 lecture hour per week, prac-


tical course 3 lecture hours per week, self-study. 


Requirements for 


participation 


None. 


Usability The module is one of 17 compulsory elective modules in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Processing Machines and Textile Machines Engineering, of which 


modules amounting to 60 credit points must be selected. It creates the 


prerequisites for the modules 3D CAE Technology for Fiber-Based Mate-


rials, Functionalisation and Interface Design as well as Machines and 


Technologies for Technical Textiles in the Diploma-postgraduate degree 


programme in Mechanical Engineering. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 150 minutes 


duration. 


Credit points and 


grades 


7 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 210 hours. 


Duration of the 


module 


The module covers one semester. 


  








 


Module number Module name Responsible lecturer 


MW-MB-ET-41 
8 


as a replacement 


for the module MW-


MB-ET-29 


Energy Storage and Energy 


Systems Methods and System 


Concepts for Innovative Energy 


Storage Applications 


Prof. Bocklisch 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students master advanced functional principles of electrical, me-


chanical, electrochemical and thermal energy storage systems and can 


correctly select suitable energy storage technologies in combination with 


other flexibility technologies for different fields of application. The stu-


dents know the importance of cross-sectoral energy use and master 


basic principles, coupling types as well as dimensioning and operation 


management procedures for simple and hybrid energy storage systems 


in stationary, mobile and portable applications. They have knowledge of 


the innovation potential of the individual energy storage technologies 


with regard to the further development of the storage and conversion 


components, the methods used for subordinate control and application-


related operation management as well as system-technical energy supply 


and coupling structures. 


Contents  The module covers methods and system concepts for storage demand 


analysis, storage integration and storage coupling in sustainable energy 


supply structures based on a high share of renewable energies between 


the sectors of electricity, heat, transport and basic chemicals. Contents of 


the module are basic principles, design and operation management pro-


cedures for hybrid systems and hybrid energy storage systems as well as 


typical fields of application (e.g. renewable combined cycle power plants, 


neighbourhood storage concepts, self-sufficient energy supply systems 


as well as hybrid electricity, heat and gas storage in industry). Further-


more, the module includes the communication of innovation potentials 


of different energy storage technologies under the aspects of the further 


development of storage and conversion components (e.g. functional 


principles, structure, materials used), the methods used (e.g. for periph-


eral control circuits) and the system technology (e.g. energet-


ic/information technology coupling structures, system analysis ap-


proaches). 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 2 lecture hours per week and 


self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Electrical Engi-


neering, Measurement and Automation Engineering as well as Funda-


mentals of Natural Sciences are required in the Diploma degree pro-


gramme in Mechanical Engineering. In the Diploma-postgraduate degree 


programme in Mechanical Engineering, basic competences in electrical 


engineering as well as physics and chemistry at Bachelor’s level in engi-


neering science are required, such as can be acquired in the aforemen-


tioned modules. In the Diploma-postgraduate degree programme in Me-


chanical Engineering, the competences to be acquired in the module 


Measurement and Automation Engineering are required. 


  







 


Usability 
 9


 The module is one of eleven compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Power Engineering, of which three must be chosen. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of an examination which, in the case of 


more than 20 registered students, consists of a written examination of 


180 minutes duration and, in the case of up to 20 registered students, 


consists of an oral examination performance as a group examination of 


30 minutes duration; if applicable, this will be announced to the regis-


tered students in writing at the end of the registration period. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


  












 


Module number Module name Responsible lecturer 


MW-MB-VTMB-35
 16


 


as a replacement 


for the module MW-


MB-VTMB-32 


Multi-Body Dynamics and 


Mechanism Synthesis 


Prof. Beitelschmidt 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students possess the basic skills in the fields of mechanical synthesis 


as a dimensional synthesis of the basic forms of unevenly translating 


coupling gears and the computer-aided simulation of multi-body systems 


(MBS). They master the method of multi-body simulation for calculating 


large movements of mechanical systems from rigid bodies in the time 


domain and can apply it. 


Contents  The module includes the dimensional synthesis of mechanisms as a kin-


ematic synthesis by means of graphic design procedures and numerical 


methods for solving the plane position and point position problems of 


guide gears, Burmester's theory, the relative position problem of trans-


mission gears by means of Alt's theory as well as the necessary systems 


of equations of a non-linear type and the basics of motion design. It also 


includes the basic knowledge of FMD for the kinematic, kinetostatic and 


dynamic simulation of mechanisms, the equations of motion and the 


computational implementation for simple special cases, the various algo-


rithms used in commercial programs for the simulation of FMD and 


models with these programs. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 3 lecture hours per week, self-


study. 


Requirements for 


participation 


None. 


Usability The module is one of 18 compulsory elective modules in the Diploma-


postgraduate programme in Mechanical Engineering in the field of study 


Lightweight Construction and one of 17 compulsory elective modules in 


the field of study Processing Machines and Textile Machines Engineering, 


of which modules amounting to 60 credit points must be selected in each 


case. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration. 


Credit points and 


grades 


7 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 210 hours. 


Duration of the 


module 


The module covers one semester. 


  












 


Module number Module name Responsible lecturer 


MW-MB-ET-42
 43 


as a replacement 


for the module MW-


MB-ET-14 and MW-


MB-KST-20 


Refrigeration and heat pump 


technology for mobile applica-


tions 


Prof. Thomas 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals Students are able to evaluate the specific requirements and challenges of 


mobile refrigeration, air-conditioning and and heat pump systems in 


terms of energy, economy, and ecology. 


Contents  The module covers the basics and special features of mobile refrigera-


tion and heating and in particular the variety of requirements for mobile 


refrigeration, air conditioning and heat pump applications, the special 


requirements in the context of passenger car, rail and aircraft air condi-


tioning as well as for transport and container refrigeration and other 


needs based on new developments and current trends. 


Teaching and learn-


ing methods 


Lecture 3 lecture hours per week, exercise 1 lecture hour per week, prac-


tical course 1 lecture hour per week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Refrigeration 


and Air Conditioning or Principles of Refrigeration and Air Conditioning, 


Fundamentals of Fluid Mechanics, Fundamentals of Heat and Mass 


Transfer, Design Theory, Fluid Mechanics and Simulation Methods as well 


as Engineering Thermodynamics/Heat Transfer are required. In the Di-


ploma-postgraduate degree programme in Mechanical Engineering, 


basic competences in construction technology and design, fluid mechan-


ics as well as technical thermodynamics and heat transfer at Bachelor’s 


level in engineering science are required, as they can be acquired, for 


example, in the modules named above. In the Diploma-postgraduate 


degree programme in Mechanical Engineering, the competences to be 


acquired in the modules Fundamentals of Heat and Mass Transfer, Fun-


damentals of Refrigeration and Air Conditioning or Principles of Refriger-


ation and Air Conditioning as well as Fluid Mechanics and Simulation 


Methods are required 


Usability  The module is one of 18 compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Power Engineering, of which three must be chosen. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a collection of protocols and an exami-


nation performance, which consists of a written examination of 120 


minutes duration for more than five registered students and an oral ex-


amination performance as an individual examination of 30 minutes dura-


tion for up to five registered students; if applicable, this will be an-


nounced to the registered students in writing at the end of the registra-


tion period. Both examinations are relevant for passing the module ex-


amination. 







 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


results from the weighted average of the grades of the individual exami-


nation performances. The written or oral examination performance is 


weighted four times and the collection of protocols is weighted once. 


Frequency of the 


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


  












 


Module number Module name Responsible lecturer 


MW-MB-ET-43
 43 


as a replacement 


for the module MW-


MB-ET-34 


Demand side management of 


refrigeration systems and heat 


pumps 


Prof. Thomas 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students are able to name the influences on refrigeration demands 


and the potentials of demand side management of refrigeration systems 


and to develop solution approaches. They are familiar with the methods 


and potentials of demand side management of refrigeration machines 


and heat pumps, also taking into account selected storage technologies, 


and have knowledge of the evaluation of energy efficiency. They can 


name and apply the special features and selection criteria of compres-


sors with regard to the controllability of refrigeration and air conditioning 


systems as well as other required components. 


Contents  The module covers the possibilities of influence, potentials and problems 


of demand side management of refrigeration systems, the implementa-


tion of efficient demand side management, typical load characteristics 


and the analysis of practical examples, the integration of storage tech-


nologies and heat-driven chillers and heat pumps, components and con-


trol for variable demand side requirements, component-side capacity 


regulation possibilities of reciprocating, screw, scroll and turbo compres-


sors as well as the operation and design of refrigeration systems, in par-


ticular electrical control. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Power Machin-


ery, Fundamentals of Refrigeration and Air Conditioning Technology, 


Fundamentals of Heat and Mass Transfer, Principles of Refrigeration and 


Air Conditioning as well as Engineering Thermodynamics/Heat Transfer 


are required. In the Diploma-postgraduate degree programme in Me-


chanical Engineering, basic competences in technical thermodynamics 


and heat transfer at Bachelor’s level in engineering science are required, 


as they can be acquired, for example, in the above-mentioned modules. 


In the Diploma-postgraduate degree programme in Mechanical Engineer-


ing, the competences to be acquired in the modules Fundamentals of 


Power Machinery, Fundamentals of Refrigeration and Air Conditioning 


Technology, Fundamentals of Heat and Mass Transfer as well as Princi-


ples of Refrigeration and Air Conditioning are required. 


Usability  The module is one of eleven compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Power Engineering, of which three must be chosen. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration. 







 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


  












 


Module number Module name Responsible lecturer 


MW-MB-KST-02 Fundamentals of Automotive 


Engineering 


Prof. Prokop 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students master fundamental knowledge of the individual functions 


of the components and subsystems in a motor vehicle. They also have 


the ability to assess and optimise the system behaviour of a combustion 


engine in a motor vehicle. 


Contents  Contents of the module are the essential components and subsystems of 


a motor vehicle as well as the basics of combustion engines as vehicle 


drive, in particular requirements, mode of operation and design of the 


components and subsystems in a motor vehicle as well as combustion 


engine as a component of conventional and novel drive systems of mo-


tor vehicles. 


Teaching and learn-


ing methods 


Lecture 3 lecture hours per week, exercise 2 lecture hours per week, 


practical course 1 lecture hour per week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Bachelor’s degree programme in Mechanical Engineering, the compe-


tences to be acquired in the modules Engineering Mechanics - Kinemat-


ics and Kinetics, Engineering Mechanics - Statics and Engineering Ther-


modynamics/Heat Transfer are required. In the Diploma-postgraduate 


degree programme in Mechanical Engineering, basic competences in 


kinematics and kinetics, statics as well as technical thermodynamics and 


heat transfer at Bachelor’s level in engineering science are required, such 


as can be acquired in the above-mentioned modules. 


Usability
 24


 The module is one of five compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Auto-


motive and Railway Vehicle Engineering, three of which must be chosen, 


and in the Bachelor’s degree programme in Mechanical Engineering in 


the profile recommendation Automotive and Railway Vehicle Engineering 


one of five compulsory elective modules, three of which must be chosen. 


The module is one of 20 compulsory elective modules in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Automotive and Railway Vehicle Engineering and one of 18 


compulsory elective modules in the field of study lightweight construc-


tion, of which modules amounting to 60 credit points must be selected in 


each case. The module cannot be selected in the Diploma-postgraduate 


degree programme in Mechanical Engineering if it has already been 


completed in the Bachelor’s degree programme in Mechanical Engineer-


ing. It creates the prerequisites in the Diploma degree programme in 


Mechanical Engineering and in the Diploma-postgraduate degree pro-


gramme in Mechanical Engineering for the modules Engineering Design - 


Concept Development of a Formula Student Vehicle, Functional Design in 


Automotive Engineering, Full Vehicle Functions in Automotive Engineer-


ing, Vehicle Safety and Traffic Safety in Connected, Automated Driving. It 


creates the prerequisites in the Bachelor’s degree programme in Me-


chanical Engineering for the module Full Vehicle Functions in Automotive 


Engineering. 







 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 240 minutes 


duration. 


Credit points and 


grades 


7 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 210 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-KST-04 Fundamentals of Rail Vehicles Prof. Löffler 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have basic knowledge and skills for the development, de-


sign and calculation of rail vehicles. They are able to describe the differ-


ent types of rail vehicles and their specific characteristics and to correctly 


interprete different classification systems. They are also able to define 


the basic dimensions of rail vehicles using the methods of calculation of 


rolling stock construction gauge. Furthermore, the students understand 


the basic structure of traction units (in particular the drive trains and 


their periphery) and are able to analyse typical vehicle equipment with 


regard to functional relationships. The students have the necessary sys-


tem knowledge to be able to project and design rail vehicles according to 


the requirements. 


Contents  The contents of the module are the classification and categorisation of 


rail vehicles, couplings, draw gears and buffers, calculation of construc-


tion gauge, classification and design of traction units, the diesel engine 


and its peripherals, the design and operation of traction units and the 


type and construction of power transmission systems. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 1 lecture hour per week, self-


study. 


Requirements for 


participation 


None. 


Usability The module is one of five compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Auto-


motive and Railway Vehicle Engineering, three of which must be chosen, 


and one of five compulsory elective modules in the Bachelor’s degree 


programme in Mechanical Engineering in the profile recommendation 


Automotive and Railway Vehicle Engineering, three of which must be 


chosen. The module is one of 20 compulsory elective modules in the 


Diploma-postgraduate degree programme in Mechanical Engineering in 


the field of study Automotive and Railway Vehicle Engineering, of which 


modules amounting to 60 credit points must be chosen. The module 


cannot be selected in the Diploma-postgraduate degree programme in 


Mechanical Engineering if it has already been completed in the Bachelor’s 


degree programme in Mechanical Engineering. It creates the prerequi-


sites in the Diploma degree programme in Mechanical Engineering and 


in the Diploma-postgraduate degree programme in Mechanical Engineer-


ing for the module Design of Traction Units. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration. 


Credit points and 


grades 


7 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 







 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 210 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-KST-05 Construction Materials and 


Structural Durability 


Prof. Leyens 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students are familiar with the material behaviour and properties of 


selected metallic and non-metallic materials. They know the possibilities 


of influencing material properties. The students are able to select and 


use construction materials according to requirements and to carry out a 


safe and economic dimensioning of components at risk of fatigue failure. 


For this purpose, the students have the basic knowledge to assess loads 


and load capacity at constant and variable amplitude as well as the ability 


to constructively influence the component service life. 


Contents  The module contains selected material areas of metallic and non-metallic 


construction materials for motor and rail vehicle construction. In the case 


of metallic materials, the module covers the range of materials in addi-


tion to steels, cast steel and cast iron, also aluminium, magnesium and 


copper-based materials as well as non-metallic materials including com-


posite materials. A stress-appropriate material selection taking into ac-


count the requirements (e.g. weldability, machinability, formability, 


castability, high strength, wear), the possibilities of changing the proper-


ties via structural changes and the application of surface technology are 


components of the module. In the focus on fatigue strength, the module 


includes methods for the safe and economic design of components at 


risk of fatigue failure. It also includes the fatigue effect of amplitude and 


mean stress (Wöhler line), the analysis of operational stresses (evaluation 


procedures, design collectives) and methods of service life estimation 


(Miner rule). Further essential contents of the module are possibilities for 


influencing the component service life and for strength verification. 


Teaching and learn-


ing methods 


Lecture 3 lecture hours per week, exercise 1 lecture hour per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Mathematics, 


Fundamentals of Material Science, Design Theory, Machine Elements, 


Engineering Mechanics - Strength of Materials, Engineering Mechanics - 


Kinematics and Kinetics as well as Engineering Mechanics - Statics are 


required. In the Diploma-postgraduate degree programme in Mechanical 


Engineering, basic competences in strength of materials, kinematics and 


kinetics, construction technology and design, Machine Elements, mathe-


matics, statics as well as materials technology at Bachelor’s level in engi-


neering science are required, as they can be acquired, for example, in the 


above-mentioned modules. 


  







 


Usability The module is one of four compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Auto-


motive and Railway Vehicle Engineering, of which two must be chosen. 


The module is one of 24 compulsory elective modules in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Power Engineering and one of 20 compulsory elective modules 


in the field of study Automotive and Railway Vehicle Engineering, of 


which modules amounting to 60 credit points must be selected in each 


case. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-KST-06 Connected Mechatronic Sys-


tems 


Prof. Bäker 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals Students are able to design and assess mechatronic systems and func-


tions in the context of vehicles. They are also able to analyse, evaluate 


and design networked vehicle systems and their communication struc-


tures. 


Contents  Contents of the module are electronic and mechatronic systems in the 


vehicle, energy supply and distribution, data processing, automated driv-


ing functions, standards of industrial electronic communication systems 


and bus control as well as the analysis of the individual electri-


cal/electronic components on the motor vehicle. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, practical course 1 lecture hour per 


week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Bachelor’s degree programme in Mechanical Engineering, the compe-


tences to be acquired in the module Fundamentals of Electrical Engineer-


ing are required. In the Diploma-postgraduate degree programme in 


Mechanical Engineering, basic competences in electrical engineering at 


Bachelor’s level are required, such as can be acquired in the aforemen-


tioned modules. 


Usability The module is one of five compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Auto-


motive and Railway Vehicle Engineering, two of which must be chosen, 


and one of four compulsory elective modules in the Bachelor’s degree 


programme in Mechanical Engineering in the profile recommendation 


Automotive and Railway Vehicle Engineering, two of which must be cho-


sen. The module is one of 20 compulsory elective modules in the Diplo-


ma-postgraduate degree programme in Mechanical Engineering in the 


field of study Automotive and Railway Vehicle Engineering, of which 


modules amounting to 60 credit points must be chosen. The module 


cannot be selected in the Diploma-postgraduate degree programme in 


Mechanical Engineering if it has already been completed in the Bache-


lor’s degree programme in Mechanical Engineering. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 120 minutes 


duration. 


Credit points and 


grades 


7 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 


  







 


Workload The total workload is 210 hours. 


Duration of the 


module 


The module covers one semester. 


  












 


Module number Module name Responsible lecturer 


MW-MB-KST-07 Advanced Course: Internal 


Combustion Engines 


Prof. Atzler 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have an in-depth and fundamental understanding of the 


design of components on internal combustion engines as well as the 


operating behaviour of internal combustion engines in conventional and 


novel drive systems of motor vehicles. 


Contents  The contents of the module are the basics of design and dimensioning as 


well as details on the design, structure and function of selected compo-


nents and subsystems of internal combustion engines. Furthermore, the 


module includes the internal combustion engine as a subsystem in con-


ventional and novel drive systems of motor vehicles and the regulations 


on exhaust emissions. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Production Engineering, Funda-


mentals of Electrical Engineering, Fundamentals of Mathematics, Fun-


damentals of Internal Combustion Engines and Drive Systems, Funda-


mentals of Material Science, Engineering Mathematics, Design Theory, 


Machine Elements, Fundamentals of Natural Sciences, Engineering Me-


chanics - Strength of Materials, Engineering Mechanics - Kinematics and 


Kinetics, Engineering Mechanics - Statics as well as Engineering Thermo-


dynamics/Heat Transfer are required. In the Diploma-postgraduate de-


gree programme in Mechanical Engineering, basic competences in elec-


trical engineering, Production Engineering, strength of materials, kine-


matics and kinetics, construction engineering and design, Machine Ele-


ments, physics and chemistry, statics, technical thermodynamics and 


heat transfer, materials engineering as well as basic and advanced com-


petences in mathematics at Bachelor’s level in engineering science, such 


as can be acquired in the modules named above, are required. In the 


Diploma-postgraduate degree programme in Mechanical Engineering, 


the competences to be acquired in the module Fundamentals of Internal 


Combustion Engines and Drive Systems are required. 


Usability The module is one of four compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Auto-


motive and Railway Vehicle Engineering, of which two must be chosen. 


The module is one of 24 compulsory elective modules in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Power Engineering and one of 20 compulsory elective modules 


in the field of study Automotive and Railway Vehicle Engineering, of 


which modules amounting to 60 credit points must be selected in each 


case. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 120 minutes 


duration. 







 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-KST-08 Full Vehicle Functions in Auto-


motive Engineering 


Prof. Prokop  


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students are able to understand, quantify, evaluate and design the 


essential overall vehicle characteristics theoretically and practically in 


their interrelationships. 


Contents  Contents of the module are basic knowledge about the interaction of 


components and subsystems for the realisation of the overall vehicle 


characteristics. This includes the extended aspects of vehicle dynamics, 


durability, driving performance and consumption as well as vehicle safe-


ty and driver assistance of the motor vehicle and their interaction with 


each other. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, practical course 4 lecture hours per 


week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Bachelor’s degree programme in Mechanical Engineering, the compe-


tences to be acquired in the modules Fundamentals of Automotive Engi-


neering, Fundamentals of Mathematics, Engineering Mechanics - Kine-


matics and Kinetics as well as Engineering Mechanics - Statics are re-


quired. In the Diploma-postgraduate degree programme in Mechanical 


Engineering, basic competences in kinematics and kinetics, mathematics 


as well as statics at Bachelor’s level in engineering science are required, 


as they can be acquired, for example, in the aforementioned modules. In 


the Diploma-postgraduate degree programme in Mechanical Engineer-


ing, the competences to be acquired in the module Fundamentals of 


Automotive Engineering are required. 


Usability
 24


 The module is one of five compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Au-


tomotive and Railway Vehicle Engineering, two of which must be chosen, 


and one of four compulsory elective modules in the Bachelor’s degree 


programme in Mechanical Engineering in the profile recommendation 


Automotive and Railway Vehicle Engineering, two of which must be cho-


sen. The module is one of 20 compulsory elective modules in the Diplo-


ma-postgraduate degree programme in Mechanical Engineering in the 


field of study Automotive and Railway Vehicle Engineering, of which 


modules amounting to 60 credit points must be chosen. The module 


cannot be selected in the Diploma-postgraduate degree programme in 


Mechanical Engineering if it has already been completed in the Bache-


lor’s degree programme in Mechanical Engineering. It creates the pre-


requisites in the Diploma degree programme in Mechanical Engineering 


and in the Diploma-postgraduate degree programme in Mechanical En-


gineering for the modules Engineering Design - Concept Development of 


a Formula Student Vehicle, Functional Design in Automotive Engineering 


and Automotive Safety. 


  







 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 210 minutes 


duration and an ungraded collection of protocols. 


Credit points and 


grades 


7 credit points can be acquired through the module. The module grade 


results in each case from the weighted average of the grades of the indi-


vidual examination performances, taking into account  


§ 12 paragraph 1 sentence 5 Examination Regulations for the Diploma 


and Diploma-postgraduate degree programme in Mechanical Engineer-


ing or § 11 paragraph 1 sentence 5 Examination Regulations for the 


Bachelor’s degree programme in Mechanical Engineering. The written 


examination is weighted twice and the collection of protocols is weighted 


once. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 210 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-KST-10 Supporting Structures of Rail 


Vehicles 


Prof. Löffler 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students master the methodologcal basics for the design and layout 


of the load-bearing part of rail vehicles. They know the relevant materials 


and their specific properties as well as the main joining methods. Fur-


thermore, the students understand the valid regulations for structural 


design and can calculate typical statically indeterminate systems. They 


recognise a collision-proof design and can apply the principles of light-


weight construction to specific design issues. 


Contents  The module covers the topics of materials and joining methods, light-


weight construction methods, load assumptions for rail vehicles, bound-


ary conditions and regulations of structural design, calculation of statical-


ly indeterminate systems and application of the calculation according to 


the finite element method as well as collision-proof design. 


Teaching and learn-


ing methods 


Lecture 3 lecture hours per week, exercise 1 lecture hour per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Engineering Mechanics - 


Strength of Materials and Engineering Mechanics - Statics are required. In 


the Diploma-postgraduate degree programme in Mechanical Engineer-


ing, basic competences in strength of materials as well as statics at Bach-


elor’s level in engineering science are required, such as can be acquired 


in the above-mentioned modules. 


Usability The module is one of five compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Auto-


motive and Railway Vehicle Engineering, of which two must be chosen. 


The module is one of 20 compulsory elective modules in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Automotive and Railway Vehicle Engineering, of which modules 


amounting to 60 credit points must be selected. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of an examination performance which, for 


more than eleven registered students, consists of a written examination 


of 90 minutes duration and, for up to eleven registered students, of an 


oral examination performance as an individual examination of 30 


minutes duration; if applicable, this will be announced to the registered 


students in writing at the end of the registration period. 


Credit points and 


grades 


7 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 210 hours. 







 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-KST-11 Electrical Drive and Control 


Systems 


Prof. Stephan 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students know all the important components of the Electrical Drive 


and Control Systems of rail vehicles. They are able to analyse the struc-


ture of on-board networks and vehicle control technology and explain 


the functionalities of the essential components. Furthermore, the stu-


dents know and have an overview of the special requirements for trac-


tion motors that result from the operational and constructive conditions. 


They have the skills to be able to recognise and evaluate the decisive 


influencing parameters and to derive and safely handle corresponding 


design algorithms, especially for three-phase asynchronous motors, tak-


ing into account typical machine parameters. 


Contents  The module covers control technology for rail vehicles, on-board net-


works and auxiliary and secondary operations on rail vehicles, electrical 


drive machines for rail vehicles, rail power supply and power electronics 


and control of rail drives. 


Teaching and learn-


ing methods 


Lecture 6 lecture hours per week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Electrical Engi-


neering, Fundamentals of Mathematics, Engineering Mechanics - 


Strength of Materials, Engineering Mechanics - Kinematics and Kinetics as 


well as Engineering Mechanics - Statics are required. In the Diploma-


postgraduate degree programme in Mechanical Engineering, basic com-


petences in electrical engineering, strength of materials, kinematics and 


kinetics, mathematics and statics at Bachelor’s level in engineering sci-


ence are required, such as can be acquired in the above-mentioned 


modules. 


Usability The module is one of four compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Auto-


motive and Railway Vehicle Engineering, two of which must be chosen. 


The module is one of 20 compulsory elective modules in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Automotive and Railway Vehicle Engineering, of which modules 


amounting to 60 credit points must be selected. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of an examination performance which, for 


more than eleven registered students, consists of a written examination 


of 90 minutes duration and, for up to eleven registered students, of an 


oral examination performance as an individual examination of 30 


minutes duration; if applicable, this will be announced to the registered 


students in writing at the end of the registration period. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 







 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-KST-12 Diagnostics and Acoustics Prof. Beitelschmidt 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students know and understand current methods of processing 


measured values and can apply these for technical diagnostics in the 


vehicle. They know and understand the physical principles of sound gen-


eration, propagation and perception and can carry out simple calcula-


tions of technical acoustics. They know and understand typical measures 


to reduce the sound radiation of machines and vehicles. 


Contents  The module covers the methods of digital measured value processing in 


the time, probability and frequency range and the basics of signal-based 


diagnostic procedures in the focus on diagnostics and the basics of tech-


nical acoustics, in particular calculation and estimation procedures as 


well as measures for noise reduction in the focus on acoustics. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 2 lecture hours per week, 


practical course 1 lecture hour per week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Mathematics, 


Fundamentals of Fluid Mechanics, Engineering Mathematics, Fundamen-


tals of Natural Sciences, Special Topics of Mathematics and Engineering 


Mechanics - Kinematics and Kinetics are required. In the Diploma-


postgraduate degree programme in Mechanical Engineering, basic com-


petences of kinematics and kinetics, physics and chemistry, fluid me-


chanics as well as basic, extended and specific competences of mathe-


matics at engineering Bachelor’s level are required, as they can be ac-


quired, for example, in the modules named above. 


Usability The module is one of four compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Auto-


motive and Railway Vehicle Engineering, two of which must be chosen. 


The module is one of 20 compulsory elective modules in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Automotive and Railway Vehicle Engineering, of which modules 


amounting to 60 credit points must be selected. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 












 


 


Module number Module name Responsible lecturer 


MW-MB-KST-13 Dynamics of Vehicle Drives Prof. Beitelschmidt 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students understand the essential aspects of the kinematics and 


dynamics of typical vehicle drives and can describe and analyse the drive 


train as a torsional vibration system. They know and understand excita-


tion mechanisms in the drive train as well as measures to reduce excita-


tions and their effects. The students are able to formulate and solve typi-


cal calculation tasks in a script language as well as in a simulation envi-


ronment with graphics-based input. 


Contents  The module includes the modelling of the vehicle driveline as a torsional 


vibration system, calculation methods for the analysis of the intrinsic 


behaviour and the system behaviour under external excitations as well 


as the computational analysis of measures for vibration isolation and 


vibration damping for driveline vibrations. Furthermore, the module in-


cludes the analysis with text-oriented calculation tools as well as simula-


tion tools with graphical input. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, exercise 2 lecture hours per week, 


practical course 2 lecture hours per week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Mathematics, 


Engineering Mathematics, Special Topics of Mathematics and Engineering 


Mechanics - Kinematics and Kinetics are required. In the Diploma-


postgraduate degree programme in Mechanical Engineering, basic com-


petences of kinematics and kinetics as well as basic, extended and specif-


ic competences of mathematics at engineering Bachelor’s level are re-


quired, as they can be acquired for example in the modules named 


above. 


Usability
 24


 The module is one of nine compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Auto-


motive and Railway Vehicle Engineering, of which three must be chosen. 


The module is one of eight compulsory elective modules in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Automotive and Railway Vehicle Engineering, three of which 


must be chosen. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 120 minutes 


duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 







 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-KST-14 Simulation and Experimental 


Studies on Internal Combus-


tion Engines 


Prof. Atzler 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students master the theoretical and practical basics for the calcula-


tion/simulation of combustion engines and powertrains as well as meth-


ods for the analysis and solution of engineering problems in the test 


field. 


Contents  Contents of the module are the theoretical basics for the calculation of 


powertrains in general and combustion engines including relevant as-


semblies in particular. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, seminar 4 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Electrical Engi-


neering, Fundamentals of Mathematics, Fundamentals of Fluid Mechan-


ics, Fundamentals of Internal Combustion Engines and Drive Systems, 


Engineering Mathematics, Machine Elements, Measurement and Auto-


mation Engineering, Fundamentals of Natural Sciences, Engineering Me-


chanics - Strength of Materials, Engineering Mechanics - Kinematics and 


Kinetics, and Engineering Thermodynamics/Heat Transfer are required. 


In the Diploma-postgraduate degree programme in Mechanical Engineer-


ing, basic competences in electrical engineering, strength of materials, 


kinematics and kinetics, Machine Elements, physics and chemistry, fluid 


mechanics, technical thermodynamics and heat transfer as well as basic 


and advanced competences in mathematics at Bachelor’s level in engi-


neering, such as can be acquired in the modules named above, are re-


quired. In the Diploma-postgraduate degree programme in Mechanical 


Engineering, the competences to be acquired in the modules Fundamen-


tals of Internal Combustion Engines and Drive Systems as well as Meas-


urement and Automation Engineering are required. 


Usability
 24


 The module is one of nine compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Auto-


motive and Railway Vehicle Engineering, of which three must be chosen. 


The module is one of eight compulsory elective modules in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Automotive and Railway Vehicle Engineering, three of which 


must be chosen. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 120 minutes 


duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 







 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-KST-15 Functional Design in Automo-


tive Engineering 


Prof. Prokop 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students are able to derive component and subsystem requirements 


for the generation and technical implementation of overall vehicle char-


acteristics. In addition to the technical aspects, they are familiar with the 


essential process-related, organisational and methodological interrela-


tionships in vehicle development. Furthermore, students understand the 


approach and methodical processes of special issues in automotive en-


gineering. 


Contents  Contents of the module are extended knowledge of the functional design 


of motor vehicles and their components, in particular development 


methods, functional target derivation, concept finding and validation in 


the vehicle development process as well as selected current aspects of 


automotive engineering.  


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Diploma-postgraduate degree programme in Mechanical Engineering, 


the competences to be acquired in the modules Full Vehicle Functions in 


Automotive Engineering and Fundamentals of Automotive Engineering 


are required. 


Usability
 24


 The module is one of nine compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Auto-


motive and Railway Vehicle Engineering, of which three must be chosen. 


The module is one of eight compulsory elective modules in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Automotive and Railway Vehicle Engineering, three of which 


must be chosen. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-KST-16 Traffic Safety in Connected, 


Automated Driving 


Prof. Prokop 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students are able to understand traffic and vehicle requirements in 


their impact on road safety. In addition, the students know the state of 


the art, the development, testing and validation of assisted and automat-


ed driving functions. 


Contents  The contents of the module are road safety, the state of the art, the de-


velopment, testing and validation of assisted as well as automated driv-


ing functions, in particular the interactions between human and ma-


chine. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Diploma-postgraduate degree programme in Mechanical Engineering, 


the competences to be acquired in the module Fundamentals of Auto-


motive Engineering are required. 


Usability
 24


 The module is one of nine compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Auto-


motive and Railway Vehicle Engineering, of which three must be chosen. 


The module is one of eight compulsory elective modules in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Automotive and Railway Vehicle Engineering, three of which 


must be chosen. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-KST-18 Running Gears of Rail Vehicles Prof. Löffler 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students master the methodological principles for the design and 


layout of the running gear elements of a rail vehicle. The students under-


stand the laws of wheel rail guidance mechanics and are able to solve 


various problems of running gear evaluation with the help of suitable 


methods. They distinguish between different types of running gear and 


can analyse and evaluate their running dynamic properties. 


Contents  The module covers the design and topology of railway running gear, 


wheelset design and calculation, suspension and damping elements, 


evaluation of running behaviour and ride comfort, and track guidance 


mechanics. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


None. 


Usability
 24


 The module is one of nine compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Auto-


motive and Railway Vehicle Engineering, of which three must be chosen. 


The module is one of eight compulsory elective modules in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Automotive and Railway Vehicle Engineering, three of which 


must be chosen. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of an examination performance which, for 


more than eleven registered students, consists of a written examination 


of 90 minutes duration and, for up to eleven registered students, of an 


oral examination performance as an individual examination of 30 


minutes duration; if applicable, this will be announced to the registered 


students in writing at the end of the registration period. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


  












 


Module number Module name Responsible lecturer 


MW-MB-KST-21 Design and Optimization of 


Vehicle Systems 


Prof. Bäker 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students are able to describe mobile and stationary energy systems 


as well as their operating strategies, in particular the ability to analyse, 


evaluate and optimise the aforementioned systems. The students have 


knowledge of the structure and mode of operation of networked mecha-


tronic systems. Furthermore, they are able to apply design methods for 


such systems in a wide range of applications. 


Contents  Contents of the module are analysis and evaluation of energy systems, 


energy storage and charging infrastructure for electrified powertrains as 


well as operating strategies for motor vehicles and methods for their 


description and optimisation. Furthermore, the structure and mode of 


operation of networked mechatronic systems using the example of the 


motor vehicle, structured extraction and formulation of requirements for 


the design of mechatronic systems, current methods for the description, 


modelling and simulation of mechatronic systems as well as established 


and future-oriented design methods are components of this module. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 1 lecture hour per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Electrical Engi-


neering and Fundamentals of Mathematics are required. In the Diploma-


postgraduate degree programme in Mechanical Engineering, basic com-


petences in electrical engineering as well as mathematics at the engi-


neering Bachelor’s level are required, as they can be acquired, for exam-


ple, in the aforementioned modules. 


Usability 
 19, 24


 The module is one of seven compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Automotive and Railway Vehicle Engineering, three of which 


must be selected. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 120 minutes 


duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 












 


Module number Module name Responsible lecturer 


MW-MB-KST-22 Simulation Methods in Vehicle 


Development 


Prof. Beitelschmidt 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students know and understand the modelling approaches of the 


simulation methods of mechanics, fluid mechanics and system dynamics 


established in vehicle construction. They are able to classify the signifi-


cance of calculation results achieved with these methods, as they know 


the limits of the description of real vehicles and their assemblies result-


ing from the modelling. 


Contents  The module covers the fundamentals and application of the finite ele-


ment method, method of multi-body systems as well as numerical flow 


simulation and system simulation, in particular the physical modelling 


approaches underlying the methods and the resulting basic equations. 


Furthermore, the module includes procedures for the numerical simula-


tion of the calculation models. The module includes the practical applica-


tion of the methods specifically for power and rail vehicle technology. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, exercise 2 lecture hours per week, 


practical course 2 lecture hours per week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Mathematics, 


Engineering Mathematics, Fundamentals of Natural Sciences, Special 


Topics of Mathematics, Engineering Mechanics - Strength of Materials, 


Engineering Mechanics - Kinematics and Kinetics and Engineering Me-


chanics - Statics are required. In the Diploma-postgraduate degree pro-


gramme in Mechanical Engineering, basic competences of strength of 


materials, kinematics and kinetics, physics and chemistry, statics as well 


as basic, extended and specific competences of mathematics at Bache-


lor’s level in engineering science, such as can be acquired in the modules 


named above, are required. 


Usability 
19, 24


 The module is one of seven compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Automotive and Railway Vehicle Engineering, three of which 


must be selected. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 150 minutes 


duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every winter semester. 


  







 


Workload The total workload is 180 hours. 


Duration of the mo-


dule 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-KST-23 Vehicle Safety Prof. Prokop 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students know the safety systems in motor vehicles. They are able to 


integrate these systems in the development process and to assess and 


optimise their functionalities. 


Contents  The contents of the module are the integral safety of motor vehicles as 


well as the mode of action of the components of all safety systems in the 


motor vehicle among each other and in combination with traffic and in-


frastructure. The module also covers the special vehicle safety aspects in 


automated road traffic. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, practical course 1 lecture hour per 


week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Diploma-postgraduate degree programme in Mechanical Engineering, 


the competences to be acquired in the modules Full Vehicle Functions in 


Automotive Engineering and Fundamentals of Automotive Engineering 


are required. 


Usability 
19, 24


 The module is one of seven compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Automotive and Railway Vehicle Engineering, three of which 


must be selected. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-KST-24 Motorcycle and Commercial 


Vehicle Technology 


Prof. Prokop 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have competences for the market- and application-oriented 


design of commercial vehicles as well as motorcycles. They are able to 


understand the special features that differ from passenger cars with re-


gard to vehicle concepts and areas of application and to include them in 


the development processes of these vehicles. 


Contents  The contents of the module are the requirements, construction types 


and basic concepts as well as vehicle dynamics and various drive con-


cepts. The module also covers the control and safety systems as well as 


the special features of production planning and production. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Engineering Mechanics - 


Strength of Materials, Engineering Mechanics - Kinematics and Kinetics 


and Engineering Mechanics - Statics are required. In the Diploma-


postgraduate degree programme in Mechanical Engineering, basic com-


petences in strength of materials theory, kinematics and kinetics as well 


as statics at Bachelor’s level in engineering science are required, such as 


can be acquired in the aforementioned modules. 


Usability 
19, 24


 The module is one of seven compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Automotive and Railway Vehicle Engineering, three of which 


must be selected. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-KST-25 Design of Traction Units Prof. Löffler 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals Students are able to work independently on interdisciplinary engineering 


tasks that arise in the project planning and design of rail vehicles. The 


students are able to classify complex engineering tasks in a larger overall 


context, to break them down into individual problems and to analyse 


them systematically. They can develop, compare and evaluate suitable 


approaches to solutions. They are also able to analyse and evaluate the 


system behaviour of alternative drive propulsion systems and compare it 


with the behaviour of conventional drive trains on the basis of traction 


mechanics. The students are able to carry out vehicle dynamics model-


ling on their own with varying degrees of quality themselves, to operate 


existing vehicle dynamics calculation tools and to assess them with re-


gard to the modelling depth and quality of the results. 


Contents  The module covers the design and construction of rail vehicle equip-


ment, similarities and differences between diesel and electric traction 


units, hybrid drives and energy storage, dual-mode traction units, hydro-


gen propulsion, vehicle dynamics modelling and simulation. 


Teaching and learn-


ing methods 


Lecture 3 lecture hours per week, exercise 2 lecture hours per week, 


practical course 1 lecture hour per week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Electrical Engi-


neering, Fundamentals of Mathematics, Fundamentals of Rail Vehicles, 


Engineering Mathematics, Special Topics of Mathematics as well as Trac-


tion Mechanics are required. In the Diploma-postgraduate degree pro-


gramme in Mechanical Engineering, basic competences in electrical en-


gineering as well as basic, extended and specific competences in math-


ematics at Bachelor’s level in engineering science are required, as they 


can be acquired, for example, in the above-mentioned modules. In the 


Diploma-postgraduate degree programme in Mechanical Engineering, 


the competences to be acquired in the modules Fundamentals of Rail 


Vehicles and Traction Mechanics are required. 


Usability 
19, 24


 The module is one of seven compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Automotive and Railway Vehicle Engineering, three of which 


must be selected. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration and a presentation of 20 minutes duration. Both examinations 


are relevant for passing the module examination. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


results from the unweighted average of the grades of the individual ex-


amination performances. 







 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-KST-26 Advanced Course: Rail Vehicles Prof. Löffler 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students know the characteristic specifics of urban light rail vehicles 


and can explain the differences in vehicle design according to the Railway 


Construction and Operation Regulations (EBO) and according to the Or-


dinance on the Construction and Operation of Tramways (BOStrab). The 


students are able to differentiate and describe damage mechanisms and 


damage processes in the life cycle of rail vehicles. They understand the 


necessary maintenance processes and are able to evaluate different 


maintenance strategies. In addition, they know corresponding calculation 


models for the mathematical description of reliability and availability and 


can apply them in a targeted manner. The students are able to under-


stand and assess issues from the areas of vehicle aerodynamics, design, 


acoustics, air conditioning/ventilation, vehicle approval and RAMS/LCC. 


Contents  The module covers the system technology of urban light rail vehicles 


(running gears, drives and brakes of vehicles according to BOStrab), the 


characterisation oflight rail systems and their differentiation from main-


line vehicles according to EBO, damage processes and wear, mainte-


nance planning and strategies, the reliability and availability of rail vehi-


cles and their components, vehicle aerodynamics, vehicle design, vehicle 


air conditioning and acoustics, reliability theory and life cycle costs. 


Teaching and learn-


ing methods 


Lecture 6 lecture hours per week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Electrical Engi-


neering, Engineering Mathematics as well as Engineering Mechanics - 


Strength of Materials are required. In the Diploma-postgraduate degree 


programme in Mechanical Engineering, basic competences in electrical 


engineering, strength of materials as well as extended competences in 


mathematics at Bachelor’s level in engineering science are required, as 


they can be acquired, for example, in the above-mentioned modules. 


Usability 
19, 24


 The module is one of seven compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Automotive and Railway Vehicle Engineering, three of which 


must be selected. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration and a presentation of 30 minutes duration. Both examinations 


are relevant for passing the module examination. 


  







 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


results from the unweighted average of the grades of the individual ex-


amination performances. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-KST-27 Electric Railway Systems Prof. Stephan 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students are able to determine the essential criteria for the design 


and operation of electric vehicles based on their knowledge of drive 


structures and main assemblies. They also understand the interaction of 


railway drives and railway energy supply and are able to break down 


interdisciplinary engineering tasks that arise in the project planning and 


construction of railway vehicles into individual problems, systematically 


analyse them and develop adequate solutions. 


Contents  The module covers electrical traction machines for railway vehicles, rail-


way power supply, power electronics and control of railway drives as well 


as design and construction of railway vehicle equipment. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, exercise 1 lecture hour per week, prac-


tical course 2 lecture hours per week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Electrical Engi-


neering as well as Engineering Mathematics are required. In the Diploma-


postgraduate degree programme in Mechanical Engineering, basic com-


petences in electrical engineering as well as extended competences in 


mathematics at the Bachelor’s level in engineering science, such as can 


be acquired in the aforementioned modules, are required. 


Usability 
19, 24


 The module is one of seven compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Automotive and Railway Vehicle Engineering, three of which 


must be selected. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of an oral examination performance as an 


individual examination of 30 minutes duration and a presentation of 20 


minutes duration. Both examinations are relevant for passing the mod-


ule examination. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


results from the unweighted average of the grades of the individual ex-


amination performances. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


  












 


Module number Module name Responsible lecturer 


MW-MB-KST-33 Engineering Design - Concept 


Development of a Formula 


Student Vehicle 


Prof. Prokop 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students are able to carry out the conceptual design of a typical 


Formula-vehicle. This includes the justified use of existing and newly de-


veloped components and subsystems, which are appropriate for the 


fulfilment of the required overall vehicle properties. The students are 


able to understand and evaluate the essential vehicle properties of the 


prototype to be developed, both theoretically and practically, in their 


interrelationships. 


Contents  The contents of the module are extended knowledge of the practical 


development and design of motor vehicles, based on a Formula Student 


racing car, the development of design concepts and modelled design 


phases through to the physical model of the design result. The focus is 


on development methods and the validation of new components and 


concepts in the vehicle development process. Knowledge about the in-


teraction of subsystems and components for the realisation of the over-


all vehicle characteristics is imparted under the aspects of vehicle dynam-


ics, reliability in racing and conformity with regulations. 


Teaching and learn-


ing methods 


Seminar 1 lecture hour per week, practical course 3 lecture hours per 


week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Diploma-postgraduate degree programme in Mechanical Engineering, 


the competences to be acquired in the modules Full Vehicle Functions in 


Automotive Engineering and Fundamentals of Automotive Engineering 


are required. 


Usability The module is one of nine compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Auto-


motive and Railway Vehicle Engineering, of which three must be chosen. 


The module is one of eight compulsory elective modules in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Automotive and Railway Vehicle Engineering, three of which 


must be chosen. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of an oral examination performance as an 


individual examination of 45 minutes duration. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 


  







 


Workload The total workload is 200 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-KST-35
 43 


as a replacement 


for the module MW-


MB-ET-14 and MW-


MB-KST-20 


Mobile refrigeration and heat 


pump technology 


Prof. Thomas 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals Students are able to evaluate the specific requirements and challenges of 


mobile refrigeration, air-conditioning and and heat pump systems in 


terms of energy, economy and ecology. 


Contents  The module covers the basics and special features of mobile refrigera-


tion and heating and in particular the variety of requirements for mobile 


refrigeration, air conditioning and heat pump applications, the special 


requirements in the context of passenger car, rail and aircraft air condi-


tioning as well as for transport and container refrigeration and other 


needs based on new developments and current trends. 


Teaching and learn-


ing methods 


Lecture 3 lecture hours per week, practical course 1 lecture hour per 


week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fundamentals of Fluid Mechan-


ics, Design Theory as well as Engineering Thermodynamics/Heat Transfer 


are required. In the Diploma-postgraduate degree programme in Me-


chanical Engineering, basic competences in construction technology and 


design, fluid mechanics as well as technical thermodynamics and heat 


transfer at Bachelor’s level in engineering science are required, as they 


can be acquired, for example, in the modules named above.  


Usability  The module is one of nine compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering in the field of study Auto-


motive and Railway Vehicle Engineering, three of which must be selected. 


The module is one of 20 compulsory elective modules in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study Automotive and Railway Vehicle Engineering, of which modules 


amounting to 60 credit points must be selected. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a collection of protocols and an exami-


nation performance, which consists of a written examination of 90 


minutes duration for more than five registered students and an oral ex-


amination performance as an individual examination of 20 minutes dura-


tion for up to five registered students; if applicable, this will be an-


nounced to the registered students in writing at the end of the registra-


tion period. Both examinations are relevant for passing the module ex-


amination. 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


results from the weighted average of the grades of the individual exami-


nation performances. The written or oral examination performance is 


weighted four times and the collection of protocols is weighted once. 







 


Frequency of the 


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


  












 


 


Module number Module name Responsible lecturer 


MW-MB-LB-01 Fundamentals of Lightweight 


Engineering 


Prof. Gude 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students are able to include the exploitation of the available light-


weighting potential of the entire range of materials in a holistic view with-


in the constructional-technological development process as well as their 


effects on the property profile of the future product. Furthermore, the 


students are able to distinguish typical phenomena of machine dynamics 


and to understand important correlations as well as to analyse and solve 


basic problems from machine dynamics independently, critically and 


according to requirements. Furthermore, students are able to analyse 


and evaluate the vibration behaviour of dynamic systems. 


Contents  The module covers the basics of developing modern lightweight prod-


ucts made of isotropic and anisotropic materials with or without reinforc-


ing materials. The content of the module includes solution approaches as 


a combination of shape (form) lightweight design (stiffness), material 


lightweight design (density, strength), condition lightweight design (func-


tionality, operational stability, connection technology) in the dimension-


ing of lightweight constructions as well as the combination of lightweight 


design principles for the development of system-optimised component 


structures. It also includes the mechanical and mathematical substitute 


models for typical machine dynamic problems as well as their solution 


methods. The module includes, in particular, modelling and parameter 


identification, damping, rigid machine dynamics, foundation and vibra-


tion isolation, modal consideration of vibration systems (eigenvalue 


problems), torsional and bending oscillators, vibration absorbers, mass 


balancing and balancing of rotor systems. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Bachelor’s degree programme in Mechanical Engineering, the compe-


tences to be acquired in the modules Production Engineering, Design 


Theory, Engineering Mechanics - Strength of Materials, Engineering Me-


chanics - Kinematics and Kinetics as well as Engineering Mechanics - Stat-


ics are required. In the Diploma-postgraduate degree programme in Me-


chanical Engineering, basic competences in Production Engineering, 


strength of materials theory, kinematics and kinetics, construction tech-


nology and design as well as statics at Bachelor’s level in engineering 


science are required, such as can be acquired in the above-mentioned 


modules. 


  







 


Usability 36 The module is a compulsory module in each case in the Diploma degree 


programme in Mechanical Engineering in the field of study lightweight 


construction and in the Bachelor’s degree programme in Mechanical 


Engineering in the profile recommendation lightweight construction. The 


module is one of 18 compulsory elective modules in the Diploma-


postgraduate programme in Mechanical Engineering in the field of study 


lightweight construction, one of 21 compulsory elective modules in the 


field of study Aerospace Engineering, one of 30 compulsory elective 


modules in the field of study Production Engineering and one of 20 com-


pulsory elective modules in the field of study Simulation Methods in Me-


chanical Engineering, of which modules amounting to 60 credit points 


must be chosen in each case. The module cannot be selected in the Di-


ploma-postgraduate degree programme in Mechanical Engineering if it 


has already been completed in the Bachelor’s degree programme in Me-


chanical Engineering. It creates the prerequisites in the Diploma degree 


programme in Mechanical Engineering for the modules Design of Light-


weight Structures, Calculation and Design with Fiber Composites, Indus-


try-Specific Lightweight Structures and Technologies, Development of 


lightweight structures, Fiber Composites Technology, Design of Light-


weight Structures, Fundamentals of Polymer Technology, Construction 


Materials and Surface Engineering, Polymer Technologies, Damage and 


Fatique of Fiber Composites and Special Problems of Lightweight Engi-


neering. It creates the prerequisites in the Bachelor’s degree programme 


in Mechanical Engineering for the module Fundamentals of Polymer 


Technology. It creates the prerequisites in the Diploma-postgraduate 


degree programme in Mechanical Engineering for the modules Design of 


Lightweight Structures, Calculation and Design with Fiber Composites, 


Development of lightweight structures, Fiber Composites Technology, 


Design of Lightweight Structures, Fundamentals of Polymer Technology, 


Construction Materials and Surface Engineering, Polymer Technologies, 


Lightweight Structures and Technologies for Selected Industries, Damage 


and Fatique of Fiber Composites and Special Problems of Lightweight 


Engineering. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration. 


Credit points and 


grades 


7 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 210 hours. 


Duration of the 


module 


The module covers one semester. 


 


  








 


Module number Module name Responsible lecturer 


MW-MB-LB-02 Lightweight Materials Prof. Modler 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have the basic knowledge of the material fundamentals of 


isotropic and anisotropic lightweight materials. They are able to use all 


structural materials from light metals, ceramics and polymers to natural 


materials appropriately in lightweight structures. 


Contents  The content of the module is the presentation of the specific material 


potentials of non-ferrous metals, ceramics, polymers and natural materi-


als for lightweight applications as well as methods for the experimental 


determination of the property spectrum using the example of polymers. 


Teaching and learn-


ing methods 


Lecture 5 lecture hours per week, practical course 1 lecture hour per 


week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Bachelor’s degree programme in Mechanical Engineering, the compe-


tences to be acquired in the modules Production Engineering and Fun-


damentals of Material Science are required. In the Diploma-postgraduate 


degree programme in Mechanical Engineering, basic competences in 


Production Engineering and materials technology at the engineering 


Bachelor’s level are required, such as can be acquired in the aforemen-


tioned modules. 


  







 


Usability The module is a compulsory module in the Diploma degree programme 


in Mechanical Engineering in the field of study Lightweight Construction 


and in the Bachelor’s degree programme in Mechanical Engineering in 


the profile recommendation Lightweight Construction. The module is 


one of 27 compulsory elective modules in the Diploma-postgraduate 


programme in Mechanical Engineering in the field of study General and 


Structural Mechanical Engineering, one of 18 compulsory elective mod-


ules in the field of study Lightweight Construction, one of 30 compulsory 


elective modules in the field of study Production Engineering, one of 20 


compulsory elective modules in the field of study Simulation Methods in 


Mechanical Engineering as well as one of 17 compulsory elective mod-


ules in the field of study Processing Machines and Textile Machines Engi-


neering, of which modules amounting to 60 credit points must be select-


ed in each case. The module cannot be selected in the Diploma-


postgraduate degree programme in Mechanical Engineering if it has al-


ready been completed in the Bachelor’s degree programme in Mechani-


cal Engineering. It creates the prerequisites in the Diploma degree pro-


gramme in Mechanical Engineering for the modules Sector-specific 


Lightweight Structures and Technologies, Development of Lightweight 


Structures, Manufacturing of Fiber Composite Structures, Fundamentals 


of Polymer Technology, Designing with Polymers, Construction Materials 


and Surface Engineering, Polymer Technologies, Quality Assurance Man-


agement as well as Special Problems of Lightweight Engineering. It cre-


ates the prerequisites in the Bachelor’s degree programme in Mechanical 


Engineering for the module Fundamentals of Polymer Technology. It 


creates the prerequisites in the Diploma-postgraduate degree pro-


gramme in Mechanical Engineering for the modules Development of 


Lightweight Structures, Manufacturing of Fiber Composite Structures, 


Fundamentals of Polymer Technology, Designing with Polymers, Con-


struction Materials and Surface Engineering, Polymer Technologies, 


Lightweight Structures and Technologies for Selected Industries, Quality 


Assurance Management as well as Special Problems of Lightweight Engi-


neering. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 240 minutes 


duration and a collection of protocols. 


Credit points and 


grades 


7 credit points can be acquired through the module. The module grade 


results from the weighted average of the grades of the individual exami-


nation performances. The written examination is weighted three times 


and the collection of protocols is weighted once. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 210 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer
 39


 


MW-MB-LB-03 Fiber-Reinforced Materials Prof. Gude 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students are able to select fiber/matrix combinations that meet the 


requirements, to design textile structural assemblies for the respective 


applications and to select the appropriate textile manufacturing technol-


ogy for their production. 


Contents  The module contains the fundamentals about the wide material range of 


both matrix and fiber materials. It covers the combination possibilities of 


the different properties of the composite partners in order to achieve a 


specified material behaviour of the fiber composite. The basic processes 


of manufacturing high-performance fiber materials and their textile-


technical processing into textile functional and reinforcement structures 


that meet requirements are also included in the module. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 1 lecture hour per week, prac-


tical course 1 lecture hour per week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Bachelor’s degree programme in Mechanical Engineering, the compe-


tences to be acquired in the modules Production Engineering and Fun-


damentals of Material Science are required. In the Diploma-postgraduate 


degree programme in Mechanical Engineering, basic competences in 


Production Engineering and materials technology at the engineering 


Bachelor’s level are required, such as can be acquired in the aforemen-


tioned modules. 


  







 


Usability 
1
 The module is a compulsory module in the Diploma degree programme 


in Mechanical Engineering in the field of study Lightweight Construction 


and in the Bachelor’s degree programme in Mechanical Engineering in 


the profile recommendation Lightweight Construction. The module is 


one of 27 compulsory elective modules in the Diploma-postgraduate 


programme in Mechanical Engineering in the field of study General and 


Structural Mechanical Engineering, one of 20 compulsory elective mod-


ules in the field of study Automotive and Railway Vehicle Engineering, 


one of 18 compulsory elective modules in the field of study Lightweight 


Construction, one of 30 compulsory elective modules in the field of study 


Production Engineering and one of 17 compulsory elective modules in 


the field of study Processing Machines and Textile Machines Engineering, 


of which modules totalling 60 credit points must be selected in each 


case. The module cannot be selected in the Diploma-postgraduate de-


gree programme in Mechanical Engineering if it has already been com-


pleted in the Bachelor’s degree programme in Mechanical Engineering. It 


creates the prerequisites in the Diploma degree programme in Mechani-


cal Engineering and in the Diploma-postgraduate degree programme in 


Mechanical Engineering for the modules Adaptive Structures for Light-


weight Design, Design of Lightweight Structures, Calculation and Design 


with Fiber Composites, Development of Lightweight Structures, Fiber 


Composites Technology, Manufacturing of Fiber Composite Structures, 


Design of Lightweight Structures, Quality Assurance Management, Dam-


age and Fatique of Fiber Composites as well as Special Problems of 


Lightweight Engineering. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration. 


Credit points and 


grades 


7 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 210 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-LB-04 Calculation of Lightweight 


Structures 


Prof. Gude 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students are able to optimally adapt the structure to the stresses in 


modern lightweight constructions. To this end, they are able to consist-


ently implement the design rules for lightweight structures and to apply 


a high degree of relevant interdisciplinary knowledge in the fields of ma-


terials and structural mechanics. 


Contents  The module covers the calculation of lightweight structures made of iso-


tropic and anisotropic materials. It includes the dimensioning of basic 


lightweight structures made of lightweight materials and the design of 


lightweight structures by means of consistent use of analytical and nu-


merical simulation techniques, in particular the finite element method 


(FEM). 


Teaching and learn-


ing methods 


Lecture 3 lecture hours per week, exercise 1 lecture hour per week, prac-


tical course 2 lecture hours per week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Bachelor’s degree programme in Mechanical Engineering, the compe-


tences to be acquired in the modules Computer Science, Engineering 


Mechanics - Strength of Materials and Engineering Mechanics - Statics 


are required. In the Diploma-postgraduate degree programme in Me-


chanical Engineering, basic competences in computer application and 


software development in mechanical engineering, strength of materials 


theory as well as statics at Bachelor’s level in engineering science are 


required, as they can be acquired, for example, in the aforementioned 


modules. 


Usability The module is a compulsory module in the Diploma degree programme 


in Mechanical Engineering in the field of study lightweight construction 


and in the Bachelor’s degree programme in Mechanical Engineering in 


the profile recommendation lightweight construction. The module is one 


of 18 compulsory elective modules in the Diploma-postgraduate pro-


gramme in Mechanical Engineering in the field of study lightweight con-


struction and one of 20 in the field of study Simulation Methods in Me-


chanical Engineering, of which modules amounting to 60 credit points 


must be selected in each case. The module cannot be selected in the 


Diploma-postgraduate degree programme in Mechanical Engineering if it 


has already been completed in the Bachelor’s degree programme in Me-


chanical Engineering. It creates the prerequisites in the Diploma degree 


programme in Mechanical Engineering for the modules Design of Light-


weight Structures, Design of Lightweight Structures as well as Special 


Problems of Lightweight Engineering. It is the prerequisite for the mod-


ules Design of Lightweight Structures, Design of Lightweight Structures, 


Lightweight Structures and Technologies for Selected Industries and Spe-


cial Problems of Lightweight Engineering in the Diploma-postgraduate 


degree programme in Mechanical Engineering. 


  







 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration. 


Credit points and 


grades 


7 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 210 hours. 


Duration of the 


module 


The module covers one semester. 


  












 


Module number Module name Responsible lecturer
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MW-MB-LB-05 Fiber Composites Technology Prof. Gude  


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students are able to include the exploitation of the available light-


weighting potential of fiber composites in a holistic consideration of all 


relevant manufacturing technologies and joining techniques and their 


effects on the property profile of the future product. To this end, they 


have the knowledge to select and apply suitable fiber composite and 


joining technologies based on a combination of matrix and reinforce-


ment material that meets the requirements. 


Contents  The module covers the factors influencing fiber composite technologies 


in terms of materials, textiles and production technology and their inter-


actions. Furthermore, the module covers the complex process chain 


from the textile-technical preparation of the fiber materials to the consol-


idation of the component and the joining of components into assem-


blies. 


Teaching and learn-


ing methods 


Lecture 3 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Fiber-Reinforced Materials, Pro-


duction Engineering and Fundamentals of Lightweight Engineering are 


required. In the Diploma-postgraduate degree programme in Mechanical 


Engineering, basic competences in Production Engineering at Bachelor’s 


level in engineering science are required, such as can be acquired in the 


aforementioned modules. In the Diploma-postgraduate degree pro-


gramme in Mechanical Engineering, the competences to be acquired in 


the modules Fiber-Reinforced Materials and Fundamentals of Light-


weight Engineering are required  


Usability The module is a compulsory module in the Diploma degree programme 


in Mechanical Engineering in the field of study Lightweight Construction. 


The module is one of 27 compulsory elective modules in the Diploma-


postgraduate programme in Mechanical Engineering in the field of study 


General and Structural Mechanical Engineering and one of 18 compulso-


ry elective modules in the field of study Lightweight Construction, of 


which modules amounting to 60 credit points must be selected in each 


case. It creates the prerequisites in the Diploma degree programme in 


Mechanical Engineering and in the Diploma-postgraduate degree pro-


gramme in Mechanical Engineering for the modules Adaptive Structures 


for Lightweight Design, Calculation and Design with Fiber Composites, 


Manufacturing of Fiber Composite Structures, Polymer Technologies, 


Quality Assurance Management and Special Problems of Lightweight 


Engineering. 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration. 







 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-MB-LB-06 Fundamentals of Polymer 


Technology 


Prof. Modler 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals Using the fundamentals of polymer technology starting from the reaction 


types and the chemical structure, it is possible for the students to actively 


use established polymers and new developments in the field of polymer 


blends or compounds for applications in mechanical engineering. The 


students are able to plan and select engineering polymers and high-


performance polymers in new structural and functional applications. To 


this end, they know their diverse property profiles for areas of applica-


tion that extend far beyond those of standard polymers. 


Contents  Contents of the module are the structure-property relationship and the 


stress and deformation behaviour taking into account the operating con-


ditions. The module covers the basic processes of polymer processing, 


new highly efficient technologies such as special injection molding pro-


cesses and generative processes. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, exercise 2 lecture hours per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Mechanical Engineering and in the 


Bachelor’s degree programme in Mechanical Engineering, the compe-


tences to be acquired in the modules Fundamentals of Material Science, 


Fundamentals of Lightweight Engineering as well as Lightweight Con-


struction Materials are required. In the Diploma-postgraduate degree 


programme in Mechanical Engineering, basic competences in materials 


engineering at the Bachelor’s level in engineering science are required, 


such as can be acquired in the aforementioned modules. In the Diploma-


postgraduate degree programme in Mechanical Engineering, the compe-


tences to be acquired in the modules Fundamentals of Lightweight Engi-


neering and Lightweight Materials are required. 


Usability The module is a compulsory module in the Diploma degree programme 


in Mechanical Engineering in the field of study Lightweight Construction 


and in the Bachelor’s degree programme in Mechanical Engineering in 


the profile recommendation Lightweight Construction. The module is 


one of 27 compulsory elective modules in the Diploma-postgraduate 


programme in Mechanical Engineering in the field of study General and 


Structural Mechanical Engineering and one of 18 compulsory elective 


modules in the field of study Lightweight Construction, of which modules 


amounting to 60 credit points must be selected in each case. The module 


cannot be selected in the Diploma-postgraduate degree programme in 


Mechanical Engineering if it has already been completed in the Bachelor’s 


degree programme in Mechanical Engineering. It creates the prerequi-


sites in the Diploma degree programme in Mechanical Engineering and 


in the Diploma-postgraduate degree programme in Mechanical Engineer-


ing for the modules Designing with Polymers, Polymer Technologies and 


Quality Assurance Management. 


  







 


Requirements for 


the award of credit 


points 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination of 180 minutes 


duration. 


Credit points and 


grades 


7 credit points can be acquired through the module. The module grade 


corresponds to the grade of the examination performance. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 210 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer
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MW-MB-AKM-18 


MW-MB-SIM-10 


Virtual Methods and Tools Prof. Paetzold-Byhain 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals Students are able to create digital 3D models of mechanical engineering 


parts through 3D data acquisition and use them until production. Stu-


dents will be able to create hybrid models from surface and volume fea-


tures, as required in the design of injection moulds or sheet metal parts, 


in 3D CAD. They have basic skills and abilities to create freeform geome-


try required for design drafting and presentation within product devel-


opment. 


Contents  Contents of the focus on reverse engineering are methods of 3D data 


acquisition, properties of device technology, methods of data prepara-


tion (interfaces, reverse engineering) and digitised data in the process of 


transfer to VR, CNC programming as well as milling, generative manufac-


turing and inspection. According to the students' choice, the focus on 


hybrid modelling or the focus on free-form modelling can be selected. 


The hybrid modelling focus includes the design of components made of 


plastic and sheet metal, the modelling of plastic components and tools 


using 3D CAD and the simulation of casting processes. The focus on free-


form modelling includes the basics of design drafting and forms of 


presentation within product development. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, exercise 1 lecture hour per week, prac-


tical course 2 lecture hours per week, self-study. 


Requirements for 


participation 
25


 


In the Diploma degree programme in Mechanical Engineering, the com-


petences to be acquired in the modules Computer Science and Methodi-


cal Product Development and Selected Tools are required. In the Diplo-


ma-postgraduate degree programme in Mechanical Engineering, basic 


competences in computer application and software development in me-


chanical engineering at Bachelor’s level in engineering science, such as 


can be acquired in the aforementioned modules, are required. 


Usability The module is one of nine compulsory elective modules in the Diploma 


degree programme in Mechanical Engineering and in the Diploma-


postgraduate degree programme in Mechanical Engineering in the field 


of study General and Structural Mechanical Engineering, of which three 


must be chosen, and in the field of study Simulation Methods in Me-


chanical Engineering one of ten compulsory elective modules, of which 


three must be chosen. In the Diploma-postgraduate degree programme 


in Mechanical Engineering in the field of study Aerospace Engineering, 


the module is one of 21 compulsory elective modules, of which modules 


amounting to 60 credit points must be chosen. 


Requirements for 


the award of credit 


points 
46


 


The credit points are acquired if the module examination is passed. The 


module examination consists of a written examination K1 of 90 minutes 


duration and, at the student's choice, a written examination K2 of 90 


minutes duration or a paper of 60 hours. 


  







 


Credit points and 


grades 


6 credit points can be acquired through the module. The module grade 


results from the weighted average of the grades of the individual exami-


nation performances. The written examination K1 is weighted twice, the 


written examination K2 and the paper are weighted three times. 


Frequency of the  


module 


The module is offered every summer semester. 


Workload The total workload is 180 hours. 


Duration of the mo-


dule 


The module covers one semester. 


 


  







