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

Status: 18.04.2024 

 

Content: 

Semester 1 - 6 

Semester 7 - 10 

 

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 Process Engineering 

o Field of study Bioprocess Engineering 

o Field of study Chemical Engineering 

o Field of study Wood and Fibre Material Technology 

o Field of study Food Engineering 

 

Annex 

Footnotes 

 

 

 

  



2 
 

Curriculum 

with the type and scope of the Courses in SWS as well as required performances, the type, scope and Design of which can be found in the module descriptions  

Part 1 

 
Module 

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 

Mandatory area 

MW-

VNT-

01 
18, 23

 

Fundamentals of 

Mathematics 
4/2/0/1 PL          6 

MW-

VNT-

02
 18

 

Engineering Mechanics 2/2/0/1 PL 

(5) 

2/2/0/1 PL 

(4) 

        9 

MW-

VNT-

03
 21

 

Fundamentals of Chemistry 

 

 

- Inorganic Chemistry 

- Organic Chemistry 

2/1/0/0/1 

PL 

(4) 

2/1/0/0/1 

 

2/1/0/0/1 

PL 

(4) 

 
2/1/0/0/1 

        8 

MW-

VNT-04 

Business Administration 

and Language Skills 

 

- Language Competence 

- Business Administration 

2 SWS SK 

PL 

(2) 

2 SWS SK  

 

2/1/0/0/1 

PL 

(3) 

 

2/1/0/0/1 

        5 

MW-

VNT-05 

Physics 2/1/0/2/1 

2xPL 

         5 

MW-

VNT-

06
 15, 18, 

24
 

Computer Science 

 

 

- Computer Application in 

Mechanical Engineering 

- Software and 

Programming Technology 

2/2/0/0 PL 

(4) 
 

 

2/2/0/0/0 

2/1/0/1/0 

2xPL 

(4) 

 
 

 

2/1/0/1/0 

        8 

MW-

VNT-07 
12, 15, 18, 

24
 

Design Theory 2/2/0/0/1 

(4) 

2/2/0/1 PL 

(4) 

        8 
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Module 

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-

VNT-08 
1, 23, 32

 

Fundamentals of Material 

Science 

 2/0/0/1/1 

(3) 

2/0/0/1/1 

2xPL 

(3) 

       6 

MW-

VNT-09 
1, 10, 11, 

12, 23
 

Engineering Mathematics  4/2/0/1 PL         6 

MW-

VNT-10 

Fundamentals of 

Kinematics and Kinetics 

  2/2/0/1 PL        5 

MW-

VNT-

11
 15

 

Fundamentals of Electrical 

Engineering 

  2/2/0/2/1 

2xPL 

       7 

MW-

VNT-12 
1, 6, 12, 32

 

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-

VNT-13 
1, 10, 23

 

Special Topics of 

Mathematics 

  2/2/0/0/1 

(4) 

2/2/0/1 PL 

(5) 

      9 

MW-

VNT-

14
 21

 

Physical Chemistry and 

Biochemistry 

 

- Physical Chemistry 

- Biochemistry 

  2/1/0/0/1 

PL 

(3) 

2/1/0/0/1 

2/0/0/1 PL 

(3) 

 

 

2/0/0/0/1 

      6 

MW-

VNT-15 

Processing Machines and 

Apparatus Technology 

- Apparatus Technology 

- Processing Machines 

- Production and Logistics 

   5/2/0/0/1  

2xPL 

2/1/0/0/0 

2/1/0/0/1 

1/0/0/0/0 

      8 

MW-

VNT-16 
6
 

Introduction to Process 

Engineering and Natural 

Materials Technology 

  4/2/0/0 PL 

(5) 

4/0/0/1 PL 

(5) 

      10 
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Module 

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-

VNT-17
 

23, 32
 

Fundamentals of Fluid 

Mechanics 

   2/2/0/1 PL       5 

MW-

VNT-18 

General and Engineering-

Specific Qualifications in 

Process Engineering and 

Natural Materials 

Technology 

    #/#/#/# PL 

1) 

(2) 

#/#/#/# PL 

1) 

(3) 

    5 

MW-

VNT-19 
1, 12, 23

 

Measurement and 

Automation Engineering 

    2/1/0/1/0 

PL 

(4) 

2/1/0/1/0 

2xPL 

(4) 

    8 

MW-

VNT-20 

Subject-Related Internship       15 weeks 

profession

al 

Internship 

Project 

Work 270 h 

(processing 

time 26 

weeks) 

with 

presentatio

n 

2xPL 

   30 
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Module 

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-

VNT-21 

Research Internship        0/0/0/0/0 

1 SWS 

Project  

(10) 

0/0/0/0/0 

1 SWS 

Project, E 

(2 days) 

Project 

Work 530 h 

(processing 

time 26 

weeks) 

with 

presentatio

n 

2xPL 

(10) 

 20 

MW-

VNT-22 

Interdisciplinary Technical 

Qualification of Process 

Engineering and Natural 

Materials Technology 

       #/#/#/# PL 
2) 

(5) 

#/#/#/# PL 
2) 

(5) 

 10 

Compulsory elective area 

Compulsory and elective modules of 

the chosen field of study according to 

Part 2  

    #/#/#/# PL 

(22 or 25)
* 

#/#/#/# PL 

(22 or 25)
* 

 #/#/#/# PL 

(13 or 15)
*
 

#/#/#/# PL 

(13 or 15
)*

 

 77 

Diploma thesis          27 27 

Colloquium          3 3 

Credit points 30 28 32 30 28 to 31*
 

29 or 32*
 

30 28 or 30*
 

30 or 32*
 

30 300 
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Part 2 - Elective 

Assignment of compulsory and elective modules of the fields of study 

Field of study Process Engineering 
3)

 

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 

Compulsory modules 

MW-VNT-23
 1

 Fundamentals of Mechanical and 

Thermal Process Engineering 

- Basic Processes of Mechanical Process 

Engineering 

- Basic Processes of Thermal Process 

Engineering 

4/2/0/0 PL 

 

 

2/1/0/0/0 

 

2/1/0/0/0 

   7 

MW-VNT-24 
6, 

28
 

Fundamentals of Chemical Process 

Engineering 

- Fundamentals of Reaction Engineering 

- Process Engineering Internship 

2/2/0/1/0 2xPL 

 

2/2/0/0/0 

0/0/0/1/0 

   5 

MW-VNT-25 
1, 

6, 28, 35
 

Plant Engineering and Safety Engineering 

- Plant Engineering 

- Security Technology 

4/0/0/0 PL 

2/0/0/0/0 

2/0/0/0/0 

   5 

MW-VNT-26 Heat Transfer and Mass Transfer 

- Heat Transfer and Mass Transfer 

2/2/0/0 PL 

2/2/0/0/0 

   5 

MW-VNT-27 Fluid Mechanics for Mechanical Process 

Engineering 

- Flow Problems in Mechanical Process 

Engineering 

 2/2/0/0 PL 

 

2/2/0/0/0 

  5 

MW-VNT-28 Consolidation and Application of 

Thermal Process Engineering 

- Thermal Process Engineering 

- Environmental Technology 

 4/1/0/0 PL 

 

2/1/0/0/0 

2/0/0/0/0 

  5 

MW-VNT-29 
6,  16, 23

 

System Process Engineering 

- Process Analysis and Design of 

Experiments 

- Systems Process Engineering 

 2/2/0/0 PL 

 

1/1/0/0/0 

1/1/0/0/0 

  5 

MW-VNT-30 
6, 

28
 

 

Multiphase Reactions 

- Multiphase Reactions 

- Process Engineering Internship 

 2/1/0/1/0 2xPL 

2/1/0/0/0 

0/0/0/1/0 

  5 

 

 

 

      



7 
 

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-VNT-31 
6,  16

 

Chemical Thermodynamics and 

Multiphase Thermodynamics 

- Chemical Thermodynamics and 

Multiphase Thermodynamics 

 

2/2/0/0 PL 

 

 

2/2/0/0/0 

  5 

Elective modules 

Modules amounting to a total of 30 credit points must be selected from the areas of Basic Research and Specialisation, of which modules amounting to 

at least 10 credit points must be selected from the area of Basic Research. 

Area of Basic Research 

MW-VNT-32 
2
 Particle Technology 

- Selected Mechanical Processes 

- Particle Measurement Technology 

  

3/2/0/0 PL 

1/1/0/0/0 

2/1/0/0/0 

 5 

MW-VNT-33 
8
 Process Automatization 

- Process Control Engineering 1 

- Process Control Engineering 2 

  

3/1/0/1/0 2x PL 

2/0/0/1/0 

1/1/0/0/0 

 5 

MW-VNT-34 
5
 Reactor Technology 

- Reaction Control 

- Reactor Simulation 

  

3/2/0/0 2xPL 

2/1/0/0/0 

1/1/0/0/0 

 5 

MW-VNT-35 
15, 29

 

Energy Process Engineering 

- Energetic Process Integration 

- Thermo-economic Modelling 

  

 2/1/0/0 2xPL 

0/1/0/0/0 

2/0/0/0/0 

5 

MW-VNT-121 
5, 15, 16, 17, 29, 35

 

Reaction Control and Reactor Technology 

- Reaction Control 

- Reactor Simulation 

  

3/2/0/0 2xPL 

2/1/0/0/0 

1/1/0/0/0 

 5 

Area of Specialisation 

MW-VNT-36 
5
 Recycling 

- Production-Integrated Environmental 

Protection 

- Solid-fluid Mass Transfer Processes 

  

4/1/0/0 2xPL 

 

2/1/0/0/0 

2/0/0/0/0 

 5 

MW-VNT-37 
2
 Interfacial Technology 

- Interfacial Phenomena 

- Product Development 

  

4/1/0/0 PL 

2/0/0/0/0 

2/1/0/0/0 

 5 

MW-VNT-38
 34

 Process Analysis 

- Process Analysis 
  

2/2/0/0 PL 

2/2/0/0 

 5 
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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-VNT-39 
2, 

5
 

Food and Bioprocess Engineering 

- Fundamentals of Bioprocess 

Engineering 

- Food Technology 

  

4/1/0/0 PL 

 

2/1/0/0/0 

2/0/0/0/0 

 5 

MW-VNT-40 European Course of Cryogenics 
5)

 

- European Course of Cryogenics 

  

3/0/0/0 PL 

3/0/0/0/0 

within the 

framework of a 

3-week block 

Course 

 5 

MW-VNT-41 
2
 Clean Room and Clean Media 

Technology 

- Membrane Technology 

- Pure Technologies 

  

 3/1/0/0 PL 

 

1/1/0/0/0 

2/0/0/0/0 

5 

MW-VNT-42 
2, 

28, 29, 35
 

Process Plants 

- Apparatus and Installations 

- Plant Project Planning 

  

 3/2/0/0 2xPL 

2/1/0/0/0 

1/1/0/0/0 

5 

MW-VNT-43 Cryogenics 
5) 

- Cryogenics 
  

 2/1/0/0 PL 

2/1/0/0/0 

5 

MW-VNT-44 
2
 Environmental Process Engineering 

- Disposal Technology 

- Seminar Environmental Process 

Engineering 

  

 3/2/0/0 PL 

2/0/0/0/0 

 

1/2/0/0/0 

5 

MW-VNT-45 
2, 

22
 

Process Control Systems 

- Process Control Systems 
  

 2/2/0/0 2xPL 

2/2/0/0/0 

5 

MW-VNT-

117 
5
 

Food Technology and Bioprocess 

Engineering 

- Fundamentals of Bioprocess 

Engineering 

- Food Technology 

  

4/1/0/0 PL 

 

 

2/1/0/0/0 

2/0/0/0/0 

 5 

MW-VNT-

123 
5
 

Resource Technology and Sustainability 

- Production-Integrated Environmental 

Protection 

- Solid-fluid Mass Transfer Processes 

  

4/1/0/0 PL 

 

2/0/0/0/0 

2/1/0/0/0 

 5 

MW-VNT-

127 
22

 

Process Control and Optimization 

- Process Control and Optimization 
  

 2/2/0/0 2xPL 

2/2/0/0/0 

5 
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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-VNT-

128 
25

 

Machine Learning in Chemical 

Engineering 

- Machine Learning in Chemical 

Engineering 

  

2/2/0/0/0 2xPL 

1 SWS Project 

 

2/2/0/0/0 

 5 

Credit points 22 25 15 15 77 
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Field of study Bioprocess Engineering 
3)

 

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 

Compulsory modules 

MW-VNT-46
 1, 

23
 

General Microbiology 

- General Microbiology 

2/0/0/2/0 2xPL 

2/0/0/2/0 

   5 

MW-VNT-47
 15

 Fundamental Processes of Thermal 

Process Engineering 

- Basic Processes of Thermal Process 

Engineering 

- Process Engineering Internship 

2/1/0/1/0 2xPL 

 

 

2/1/0/0/0 

0/0/0/1/0 

   5 

MW-VNT-48 Biophysics and Bioprocess Engineering 

Working Methods 

- Biophysics 

- Biotechnical Working Methods 

3/0/0/0 PL 

 

1/0/0/0/0 

2/0/0/0/0 

   5 

MW-VNT-49 
1, 

3, 6, 23
 

Fundamentals of Bioprocess Engineering 

- Fundamentals of Bioprocess 

Engineering 

 2/3/0/3/0 2xPL 

 

2/3/0/3/0 

  10 

MW-VNT-50 
2, 

3, 6, 23
 

Biochemistry for Bioprocess Engineers 

- Biochemistry for Biochemical 

Engineers 

2/0/0/4/0 2xPL 

 

2/0/0/4/0 

   7 

MW-VNT-51 
6
 Microbiology for Bioprocess Engineers 

- Microbiology for Bioprocess engineers 

 2/0/0/2/0 2xPL 

2/0/0/2/0 

  5 

MW-VNT-52 Bioanalytics 

- Fundamentals of molecular bioanalysis 

- Monitoring of Bioprocesses 

 3/1/0/0 PL 

2/1/0/0/0 

1/0/0/0/0 

  5 

MW-VNT-53 Mechanical Process Engineering and 

Process Analysis 

- Mechanical Reconditioning Processes 

- Process Analysis and Design of 

Experiments 

 3/2/0/0 PL 

 

2/1/0/0/0 

 

1/1/0/0/0 

  5 

 

 

 

 

 

 

 

 

      



11 
 

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 

Modules amounting to a total of 30 credit points must be selected from the areas of Basic Research and Specialisation, of which modules amounting to 

at least 10 credit points must be selected from the area of Basic Research. 

Area of Basic Research 

MW-VNT-54 
5
 Bioprocess Engineering and Bioreaction 

Engineering 

- Bioreaction Technology 

- Bioprocessing 

  

3/2/0/1/0 2xPL 

 

2/1/0/0/0 

1/1/0/1/0 

 5 

MW-VNT-55 Enzyme and Biosensor Technology 

- Enzyme Technology 

- Biosensor Technology 

  

2/1/0/2/0 2xPL 

1/1/0/1/0 

1/0/0/1/0 

 5 

MW-VNT-56 
5
 White Biotechnology 

- Plant Cell Biotechnology 

- Energy Biotechnology 

  

3/1/0/1/0 2xPL 

1/1/0/1/0 

2/0/0/0/0 

 5 

MW-VNT-57
 30

 Applied Biotechnology 

- Biotechnical Processes 

- Seminar Biotechnology 

  

 3/0/1/0/0 PL 

3/0/0/0/0 

0/0/1/0/0 

5 

MW-VNT-

118 
5, 27

 

Special Bioprocess Engineering 

- Bioreaction Technology 

- Bioprocessing 

  

3/2/0/1/0 PL 

2/1/0/0/0 

1/1/0/1/0 

 5 

MW-VNT-

119 
5, 27

 

Chapter of White Biotechnology 

- Plant Cell Biotechnology 

- Energy Biotechnology 

  

3/1/0/1/0 2xPL 

1/1/0/1/0 

2/0/0/0/0 

 5 

MW-VNT-

129
 25

 

Bioprocess Engineering 

- Bioprocessing 

- Biorefinery Technology 
  

3/1/0/1/0 2xPL 

1/1/0/1/0 
2/0/0/0/0 

 5 

MW-VNT-

130
 25

 

Bioreaction Engineering 

- Bioreaction Engineering 

- Bioreaction Seminar 
  

2/1/1/0/0 PL 

2/1/0/0/0 
0/0/1/0/0 

 5 

Area of Specialisation 

MW-VNT-38
 34 

 

 

Process Analysis 

- Process Analysis   

2/2/0/0 PL 

2/2/0/0 

 5 

MW-VNT-42 
2, 

28, 29, 35
 

 

Process Plants 

- Apparatus and Installations 

- Plant Project Planning 

  

 3/2/0/0 2xPL 

2/1/0/0/0 

1/1/0/0/0 

5 
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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-VNT-44 
2
 Environmental Process Engineering 

- Disposal Technology 

- Seminar Environmental Process 

Engineering 

  

 3/2/0/0 PL 

2/0/0/0/0 

 

1/2/0/0/0 

5 

MW-VNT-58 
4
 Biotechnical Plants and Processes 

- Project Planning of Biotechnical Plants 

- Continuous Bioprocesses 

  3/1/0/1/0 2xPL 

1/1/0/1/0 

2/0/0/0/0 

 5 

MW-VNT-59 
5
 Downstream Processing in 

Biotechnology 

- Membrane Technology 

- Special Bioprocessing Technology 

  

 3/1/0/0 2xPL 

 

1/1/0/0/0 

2/0/0/0/0 

5 

MW-VNT-60 
7
 Food Engineering for Bioprocess 

Engineers 

- Food Physics / Rheology 

- Food Technology 

  

4/0/0/0 PL 

 

2/0/0/0/0 

2/0/0/0/0 

 5 

MW-VNT-61 Chemometrics  

- Chemometrics 

   2/1/0/0 2xPL 

2/1/0/0/0 

5 

MW-VNT-62 Systems Biotechnology and Synthetic 

Biology 
  

#/#/#/# PL 
4) 

(3) 

#/#/#/# PL 
4)

 

(2) 

5 

MW-VNT-

115 
4
 

Automation and Control of Biotechnical 

Processes 

  #/#/#/# PL 
7) 

 

#/#/#/# PL 
7)

 

 

5 

MW-VNT-

122 
5
 

Processing in Biotechnology 

- Membrane Technology 

- Special Bioprocessing Technology 

  
 3/1/0/0 2xPL 

1/1/0/0/0 

2/0/0/0/0 

5 

Credit points 25 22 13 or 15 15 or 17 77 
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Field of study Chemical Engineering 
3)

 

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 

Compulsory modules 

MW-VNT-23
 1

 Fundamentals of Mechanical and 

Thermal Process Engineering 

- Basic Processes of Mechanical Process 

Engineering 

- Basic Processes of Thermal Process 

Engineering 

4/2/0/0 PL 

 

 

2/1/0/0/0 

 

2/1/0/0/0 

   7 

MW-VNT-24 
6, 

28
 

Fundamentals of Chemical Process 

Engineering 

- Fundamentals of Reaction Engineering 

- Process Engineering Internship 

2/2/0/1/0 2xPL 

 

2/2/0/0/0 

0/0/0/1/0 

   5 

MW-VNT-27 Fluid Mechanics for Mechanical Process 

Engineering 

- Flow Problems in Mechanical Process Engineering 

 2/2/0/0 PL 

 

2/2/0/0/0 

  5 

MW-VNT-28
 15

 Consolidation and Application of 

Thermal Process Engineering 

- Thermal Process Engineering 

- Environmental Technology 

 4/1/0/0 PL 

 

2/1/0/0/0 

2/0/0/0/0 

  5 

MW-VNT-30 
6, 

28
 

Multiphase Reactions 

- Multiphase Reactions 

- Process Engineering Internship 

 2/1/0/1/0 2xPL 

2/1/0/0/0 

0/0/0/0/1 

  5 

MW-VNT-63 Analytical Chemistry 

- Analytical Chemistry 

- Practical Course General Chemistry 

2/0/0/2/0 2xPL 

2/0/0/0/0 

0/0/0/2/0 

   5 

MW-VNT-64
 21, 

33
 

Industrial Chemistry 

- Technical Chemistry 

2/1/0/0 PL 

2/1/0/0/0 

   5 

MW-VNT-64
 21, 

33
 

Industrial Chemistry 

- Sustainable aspects of industrial and 

circular chemistry  

2/0/0/0 PL 
 

2/0/0/0 

   5 

MW-VNT-65 Fundamental Chemical Analysis 

- Practical Course Analytical Chemistry 

- Practical Course Organic 

Chemistry/Biochemistry 

 0/1/0/4/0 2xPL 

0/1/0/1/0 

 

0/0/0/3/0 

  5 

MW-VNT-66 

 

 

Chemical Processes and Material 

Separation Operations 

- Chemical Processes and Substance 

Separation Operations 

 0/0/0/3/0 2xPL 

 

 

0/0/0/3/0 

  5 
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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 

Modules amounting to a total of 30 credit points must be selected from the areas of Basic Research and Specialisation, of which modules amounting to 

at least 10 credit points must be selected from the area of Basic Research. 

Area of Basic Research 

MW-VNT-25 
1, 

6, 28, 35
 

Plant Engineering and Safety Engineering 

- Plant Engineering 

- Security Technology 

   4/0/0/0 PL 

2/0/0/0/0 

2/0/0/0/0 

5 

MW-VNT-67 
2, 

9
 

High-performance Materials 

- Inorganic Materials 

- Ceramic Materials 

  

4/1/0/0 PL 

2/1/0/0/0 

2/0/0/0/0 

 5 

MW-VNT-68 Macromolecular Chemistry 

- Macromolecular Chemistry 

  2/0/0/0 PL 

2/0/0/0/0 

2/0/0/0 PL 

2/0/0/0/0 

5 

MW-VNT-69 Chemical-technical Fundamentals of 

Renewable Energy 

- Chemical-technical Basics of 

Regenerative Energy Production 

   2/0/0/2/0 2xPL 

 

 

2/0/0/2/0 

5 

Area of Specialisation 

MW-VNT-26 Heat Transfer and Mass Transfer 

- Heat Transfer and Mass Transfer 
  

 2/2/0/0 PL 

2/2/0/0/0 

5 

MW-VNT-29 
6,  16, 23

 

System Process Engineering 

- Process Analysis and Design of 

Experiments 

- Systems Process Engineering 

  2/2/0/0 PL 

 

1/1/0/0/0 

1/1/0/0/0 

 5 

MW-VNT-31 
6,  16

 

Chemical Thermodynamics and 

Multiphase Thermodynamics 

- Chemical Thermodynamics and 

Multiphase Thermodynamics 

  

2/2/0/0 PL 

 

 

2/2/0/0/0 

 5 

MW-VNT-35
 15, 

29
 

Energy Process Engineering 

- Energetic Process Integration 

- Thermo-economic Modelling 

  

 2/1/0/0 2xPL 

0/1/0/0/0 

2/0/0/0/0 

5 

MW-VNT-39 
2, 

5
 

Food and Bioprocess Engineering 

- Fundamentals of Bioprocess 

Engineering 

- Food Technology 

  

4/1/0/0 PL 

 

2/1/0/0/0 

2/0/0/0/0 

 5 

MW-VNT-61 

 

Chemometrics  

- Chemometrics 

   2/1/0/0 2xPL 

2/1/0/0/0 

5 
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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-VNT-70 Particles and Interfaces 

- Particle Measurement Technology 

- Interfacial Phenomena 

  4/1/0/0 PL 

2/1/0/0/0 

2/0/0/0/0 

 5 

MW-VNT-71
 20

 Water Technology 

- Chemical Water Technology 

- Water Constituents 

  

4/0/0/0 2xPL 

2/0/0/0/0 

2/0/0/0/0 

 5 

MW-VNT-72 Chemistry of Food: Reactions and 

Functionalities of Ingredients, Residues 

and Packaging 

- Ingredients 

- Residues and Packaging 

  4/0/0/0 PL 

 

 

2/0/0/0/0 

2/0/0/0/0 

 5 

MW-VNT-73 Biomimetic Material Synthesis 

- Biomimetic Material Synthesis 
  

 2/1/0/1/0 2xPL 

2/1/0/1/0 

5 

MW-VNT-

117 
5
 

Food Technology and Bioprocess 

Engineering 

- Fundamentals of Bioprocess 

Engineering 

- Food Technology 

  

4/1/0/0 PL 

 

2/1/0/0/0 

 

2/0/0/0/0 

 5 

MW-VNT-121 
5, 15, 16, 17, 29, 35

 

Reaction Control and Reactor Technology 

- Reaction Control 

- Reactor Simulation 

  

3/2/0/0/0 2xPL 

2/1/0/0/0 

1/1/0/0/0 

 5 

MW-VNT-126
 

20, 26
 

Chemical Water Technology 

- Water Quality and Water Treatment 

- Water Constituents II 

  

 4/0/0/0/0 PL 

2/0/0/0/0 

2/0/0/0/0 

5 

MW-VNT-

128 
25

 

Machine Learning in Chemical 

Engineering 

- Machine Learning in Chemical 

Engineering 

  

2/2/0/0/0 2xPL 

1 SWS Project 

 

2/2/0/0/0 

 5 

Credit points 22 25 15 15 77 
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Field of study Wood and Fibre Material Technology 
3)

 

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 

Compulsory modules 

MW-VNT-47
 15

 Fundamental Processes of Thermal 

Process Engineering 

- Basic Processes of Thermal Process 

Engineering 

- Process Engineering Internship 

2/1/0/1/0 2xPL 

 

 

2/1/0/0/0 

0/0/0/1/0 

   5 

MW-VNT-53 Mechanical Process Engineering and 

Process Analysis 

- Mechanical Reconditioning Processes 

- Process Analysis and Design of 

Experiments 

 3/2/0/0 PL 

 

2/1/0/0/0 

 

1/1/0/0/0 

  5 

MW-VNT-74 Chemical Fundamentals of Wood and 

Fibre Materials Technology 

- Chemical Basics of Wood Technology 

and Fibre Materials Technology 

2/2/0/0 2xPL 

 

 

2/2/0/0/0 

   5 

MW-VNT-75 
2
 Fundamentals of Wood Anatomy 

- Basics of Wood Anatomy 

3/1/0/1/0 2xPL 

3/1/0/1/0 

   5 

MW-VNT-76 
1, 

2
 

Basic Processes of Manufacturing and 

Processing of Wood-based Materials and 

Paper 

- Basic Processes in the Production and 

Processing of Wood-based Materials 

and Paper 

8/0/0/0 PL 

 

 

 

 

8/0/0/0/0 

   10 

MW-VNT-77 Physical Fundamentals of Wood 

Technology and Paper Technology 

- Physical Fundamentals of Wood 

Technology and Paper Technology 

 3/1/0/1/0 2xPL 

 

 

3/1/0/1/0 

  7 

MW-VNT-78 
1
 

 

Technology of Wood-based Materials 

Manufacturing and Paper Manufacturing 

- Technology of Wood-based Material 

Production and Paper Production 

 2/0/0/2/0 2xPL 

 

 

2/0/0/2/0 

  5 
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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-VNT-79 Technology of Wood-based Materials 

Processing and Paper Processing 

- Technology of Wood-based Material 

Processing and Paper Processing 

 2/0/0/2/0 2xPL 
 

 

2/0/0/2/0 

  5 

Elective modules 

Modules amounting to a total of 30 credit points must be selected from the areas of Basic Research and Specialisation, of which modules amounting to 

at least 10 credit points must be selected from the area of Basic Research. 

Area of Basic Research 

MW-VNT-80
 31

 Development of Furniture and Building 

Elements 

- Furniture and Construction Element 

Development 

  3/2/0/0 2xPL 

 

 

3/2/0/0/0 

 5 

MW-VNT-81
 29

 Wood Preservation 

- Wood Preservation 

  3/1/0/0 2xPL 

3/1/0/0/0 

 5 

MW-VNT-82 
2
 Machines and Processes in Paper 

Manufacturing 

- Machines and Processes of Paper 

Production 

  3/0/0/1/0 2xPL 

 

 

3/0/0/1/0 

 5 

MW-VNT-83 
2
 

 

 

 

Machines and Processes in Paper 

Processing 

- Paper Converting Machines and 

Processes 

  3/0/0/1/0 2xPL 

 

 

3/0/0/1/0 

 5 

MW-VNT-84
 13, 

31
 

Wood Drying and Modification 

- Wood Drying 

- Wood Modification 

   2/3/0/0 2xPL 

1/2/0/0/0 

1/1/0/0/0 

5 

MW-VNT-85
 29

 Scientific Work in Wood Technology 

- Scientific Work in Wood Technology 

   1/0/0/3/0 2xPL 

1/0/0/3/0 

5 

MW-VNT-86 Fiber and Paper Physics 

- Fibre Physics and Paper Physics 

   3/0/0/1/0 2xPL 

3/0/0/1/0 

5 

Area of Specialisation 

MW-VNT-38
 34

 Process Analysis 

- Process Analysis 
  

2/2/0/0 PL 

2/2/0/0 

 5 
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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-VNT-39 
2, 

5
 

Food and Bioprocess Engineering 

- Fundamentals of Bioprocess 

Engineering 

- Food Technology 

  

4/1/0/0 PL 

 

2/1/0/0/0 

2/0/0/0/0 

 5 

MW-VNT-87
 29

 Coating and Bonding Technologies 

- Surface Finishing 

- Adhesive Technology 

  2/0/0/2/0 2xPL 

1/0/0/1/0 

1/0/0/1/0 

 5 

MW-VNT-88
 29

 Timber Construction 

- Timber Construction 

  2/1/0/0 2xPL 

2/1/0/0/0 

 5 

MW-VNT-89
 14

 Introduction to Industrial Design 

Methodology 

- Basics of the Design Process and -Tools 

  2/0/0/2/0 2xPL 

 

2/0/0/2/0 

 5 

MW-VNT-90
 14

 Design Fundamentals 

- Design Basics 

  2/0/0/3/0 PL 

2/0/0/3/0 

 5 

MW-VNT-91 Paper and Cellulose Chemistry 

- Paper and Cellulose Chemistry 

  2/0/0/2/0 2xPL 

2/0/0/2/0 

 5 

MW-VNT-92 Innovative Fiber-Based Bioproducts 

- Innovative Fiber-Based Bioproducts 

  2/0/0/2/0 2xPL 

2/0/0/2/0 

 5 

MW-VNT-93
 28, 

29
 

Manufacturing of Fibre Composites 

- Technologies for Thermoplastic 

Composites 

- Technologies for Thermoset 

Composites 

   3/2/0/0 PL 

 

1/1/0/0/0 

 

2/1/0/0/0 

5 

MW-VNT-94
 29

 Designing with Polymers 

- Design Suitable for Plastics 

- Special Problems in Plastics 

Technology 

   4/0/0/0 PL 

2/0/0/0/0 

 

2/0/0/0/0 

5 

MW-VNT-95
 29

 Product Manufacturing 

- Production Facility Planning 

- Furniture and Construction Element 

Production 

   3/0/0/1/0 2xPL 

2/0/0/0/0 

 

1/0/0/1/0 

5 

MW-VNT-96
 29

 Cutting Technology 

- Production Automation 

- Machining and CNC Technology 

   2/0/0/2/0 2xPL 

1/0/0/0/0 

1/0/0/2/0 

5 

MW-VNT-97 
2
 

 

Special Process and Control Strategies in 

Paper Production 

- Special Process and Control Strategies 

in Paper Technology 

   2/0/0/2/0 2xPL 

 

 

2/0/0/2/0 

5 
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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-VNT-98 Paper Loops and Treatment of Paper for 

Recycling 

- Paper Loops and Treatment of Paper 

for Recycling 

   2/0/0/2/0 2xPL 

 

 

2/0/0/2/0 

5 

MW-VNT-117 
5
 

Food Technology and Bioprocess 

Engineering 

- Fundamentals of Bioprocess 

Engineering 

- Food Technology 

  

4/1/0/0 PL 

 

 

2/1/0/0/0 

2/0/0/0/0 

 5 

MW-VNT-124 
14

 

Industrial Design Methodology 

- Industrial Design Methodology 

  2/0/0/2/0 2xPL 

2/0/0/2/0 

 5 

MW-VNT-125 
14

 

Two-Dimensional Design Fundamentals 

- Two-Dimensional Design 

Fundamentals 

  2/0/0/3/0 PL 

 

2/0/0/3/0 

 5 

Credit points 25 22 15 15 77 
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Field of study Food Engineering 
3)

 

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 

Compulsory modules 

MW-VNT-47
 15

 Fundamental Processes of Thermal 

Process Engineering 

- Basic Processes of Thermal Process 

Engineering 

- Process Engineering Internship 

2/1/0/1/0 2xPL 

 

 

2/1/0/0/0 

0/0/0/1/0 

   5 

MW-VNT-53 Mechanical Process Engineering and 

Process Analysis 

- Mechanical Reconditioning Processes 

- Process Analysis and Design of 

Experiments 

 3/2/0/0 PL 

 

 

2/1/0/0/0 

1/1/0/0/0 

  5 

MW-VNT-99 
6
 Fundamentals of Food Engineering 

- Introduction Food Technology 

- Introduction Food Technology 

4/0/0/0 PL 

2/0/0/0/0 

2/0/0/0/0 

   5 

MW-VNT-

100 
6
 

Refrigeration Technology 

- Food Science 1 

- General Microbiology 

4/0/0/0 2xPL 

2/0/0/0/0 

2/0/0/0/0 

   5 

MW-VNT-101 Fundamentals of Food Chemistry 

- Fundamentals of Food Chemistry 

4/1/0/3/0 2xPL 

4/1/0/3/0 

   10 

MW-VNT-

102 
6
 

Generic Food Technology 

- General Food Technology 

 3/0/0/0 PL 

3/0/0/0/0 

  5 

MW-VNT-

103 
6
 

Unit Operations in Food Engineering 

- Basic Food Technology Procedures 

 2/0/0/2/0 2xPL 

2/0/0/2/0 

  5 

MW-VNT-

104 
2, 6

 

Food Microbiology and Hygiene 

- Food Science 2 

- Food Microbiology 

 4/0/0/2/0 2xPL 

2/0/0/0/0 

2/0/0/2/0 

  7 

Elective modules 

Modules amounting to a total of 30 credit points must be selected from the areas of Basic Research and Specialisation, of which modules amounting to 

at least 10 credit points must be selected from the area of Basic Research. 

Area of Basic Research 

MW-VNT-105 
5
 

Food Rheology 

- Food Rheology 
  

2/0/0/2/0 2xPL 

2/0/0/2/0 

 5 
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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-VNT-106
 

29
 

Quality Assurance in the Food Industry 

- Sensor Technology and Quality 

Management 

- Food Technology Seminar 

  

2/1/1/0/0 2xPL 

 

2/1/0/0/0 

0/0/1/0/0 

 5 

MW-VNT-107 
2, 5

 

Bioprocess Engineering for Food 

Engineers 

- Bioprocess Engineering for Food 

technicians 

  

3/1/0/0 PL 

 

 

3/1/0/0/0 

 5 

MW-VNT-108
 

29
 

Special Topics in Food Technology 

- Beverage Technology 

- Food Technology Seminar 

- Technofunctional additives 

  

 3/0/1/1/0 2xPL 

2/0/0/0/0 

0/0/1/0/0 

1/0/0/1/0 

5 

MW-VNT-116 
5
 

Bioprocess Engineering Fundamentals 

for Food Engineers 

- Fundamentals of Bioprocess 

Engineering 

- Enzyme Technology 

  

3/2/0/0 PL 

 

 

2/1/0/0/0 

1/1/0/0/0 

 5 

MW-VNT-120 
5
 

Food Rheology 

- Food Rheology 
  

2/0/0/2/0 2xPL 

2/0/0/2/0 

 5 

Area of Specialisation 

MW-VNT-25 
1, 

6, 28, 35
 

Plant Engineering and Safety Engineering 

-  Plant Engineering 

- Security Technology 

   4/0/0/0 PL 

2/0/0/0/0 

2/0/0/0/0 

5 

MW-VNT-38
 34 

 

 

Process Analysis 

- Process Analysis   

2/2/0/0 PL 

2/2/0/0 

 5 

MW-VNT-42 
2, 

28, 29, 35
 

 

Process Plants 

- Apparatus and Installations 

- Plant Project Planning 

  

 3/2/0/0 2xPL 

2/1/0/0/0 

1/1/0/0/0 

5 

MW-VNT-44 
2
 Environmental Process Engineering 

- Disposal Technology 

- Seminar Environmental Process 

Engineering 

  

 3/2/0/0 PL 

2/0/0/0/0 

 

1/2/0/0/0 

5 

MW-VNT-61 Chemometrics 

- Chemometrics 
  

 2/1/0/0 2xPL 

2/1/0/0/0 

5 

MW-VNT-109 Food Packaging 

- Packaging Machines 

- Packaging Materials 

  

 4/0/0/0 PL 

2/0/0/0/0 

2/0/0/0/0 

5 
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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-VNT-

110 
2, 28

 

Refrigeration Technology
 

- Refrigeration 
  

2/2/0/0 PL 

2/2/0/0/0 

 5 

MW-VNT-111 Applied Biochemistry and Nutrional 

Physiology 

- Applied Biochemistry and Nutritional 

Physiology 

  

2/0/0/0 PL 

 

 

2/0/0/0/0 

2/0/0/0 PL 

 

 

2/0/0/0/0 

5 

MW-VNT-112 

 

Membrane Technology and Particle 

Technology 

-  Particle Measurement Technology 

- Membrane Technology 

  

2/0/0/0 PL 

 

2/0/0/0/0 

1/1/0/0 PL 

 

 

1/1/0/0/0 

5 

MW-VNT-113 Machine Technology in the Food Industry 

- Food Processing Machinery 

- Industrial Hygiene and Cleaning 

Technology 

  

 4/0/0/0 PL 

2/0/0/0/0 

 

2/0/0/0/0 

5 

MW-VNT-114
 

28
 

Principles of Refrigeration 

- Principles of Refrigeration 
  

 2/2/0/0 PL 

2/2/0/0/0 

5 

Credit points 25 22 15 15 77 
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Annex 

 

V Lecture
 

Ü Exercise 

P Practical course 

S Seminar 

SK Language course 

T Tutorial 

E Excursion 

PL Exam performance(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 

 
* 

Alternatively, according to choice of field of study. 
1) 

Alternatively, at the student's choice, Courses totalling 4 SWS including the examination performances specified in accordance with the catalogue General and 

Engineering-Specific Qualifications in Process and Natural Materials Engineering. 
2) 

Alternatively, at the student's choice, Courses totalling 8 SWS including the examination performances specified in accordance with the catalogue 

Interdisciplinary Technical Qualification for Process Engineering and Natural Materials Technology. 
3) 

Alternatively, at the student's choice, one of five fields of study. 
4) 

Alternatively, at the student's choice, Courses totalling 4 SWS including the examinations specified in the Systems Biotechnology and Synthetic Biology catalogue. 
5) 

Alternatively, at the student's choice, the module MW-VNT-40 or MW-VNT-43 can be chosen. 
6) 

Alternatively, at the student's choice, the module MW-VNT-110 or MW-VNT-114 can be chosen. 
7) 

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

Automation and Control of Biotechnical Processes. 

 

1 
 Extension according to § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma Programme in Process and Natural Materials Engineering of 29 April 2019, the Bachelor 

Programme in Process and Natural Materials Engineering of 28 April 2019 or Diploma Postgraduate Programme in Process and Natural Materials Engineering of 15 February 2020 

according to the decision of the Faculty Council of 15 April 2020 Adjustment in the field Usability. 
2 

 Extension according to § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma Programme in Process Engineering and Natural Materials Engineering of 29 April 2019, the 

Bachelor Programme in Process Engineering and Natural Materials Engineering of 28 April 2019 or Diploma Postgraduate Programme in Process Engineering and Natural 

Materials Engineering of 15 February 2020 according to the decision of the Faculty Council of 15 April 2020 Adjustment in the field Requirements for participation. 
3  

Extension according to § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma Programme Process Engineering and Natural Materials Technology of 29 April 2019, the 

Bachelor Programme Process Engineering and Natural Materials Technology of 28 April 2019 or Diploma Postgraduate Programme Process Engineering and Natural Materials 

Technology of 15 February 2020 according to the decision of the Faculty Council of 15.04.2020 Frequency of the module.  
4  

Extension in accordance with § 6 Para. 6 and § 10 Para. 2 Study Regulations for the Diploma Programme in Process Engineering and Natural Materials Technology of 29 April 2019 

or Diploma Postgraduate Programme in Process Engineering and Natural Materials Technology of 15 February 2020 in accordance with the resolution of the Faculty Council of 

15.04.2020 Replacing the teaching offer. 
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5 
Extension in accordance with § 6 Para. 6 and § 10 Para. 2 Study Regulations for the Diploma Programme in Process Engineering and Natural Materials Technology of 29 April 2019 

or Diploma Postgraduate Programme in Process Engineering and Natural Materials Technology of 15 February 2020 in accordance with the resolution of the Faculty Council of 

17.03.2021 Replacing the teaching offer. 
6 

 Extension according to § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma Programme in Process Engineering and Natural Materials Technology of 29 April 2019, the 

Bachelor Programme in Process Engineering and Natural Materials Technology of 28 April 2019 or the Diploma Postgraduate Programme in Process Engineering and Natural 

Materials Technology of 15 February 2020 in accordance with the resolution of the Faculty Council of 17 March 2021 Adjustment in the field of usability. 
7 

Extension according to § 6 Abs. 6 and § 10 Abs. 2 Studienordnung für den Diplomstudiengang Verfahrenstechnik und Naturstofftechnik of April 29, 2019 or Diplom-Aufbau-

studiengang Verfahrenstechnik und Naturstofftechnik of February 15, 2020 according to the decision of the Faculty Council of March 17, 2021 Frequency of the module. 
8 

Correction of the semester-based SWS distribution. 
9 

Adjustment of assigned Courses, 24.03.2021. 
10 

Extension in accordance with § 6 Para. 6 and § 10 Para. 2 Study Regulations for the Diploma Programme in Materials Science of 29 April 2019 or Bachelor's Programme in Materials 

Science of 28 April 2019 in accordance with the resolution of the Faculty Council of 15.04.2020 Adjustment in the field Usability. 
11 

Extension in accordance with § 6 Para. 6 and § 10 Para. 2 Study Regulations for the Diploma Programme in Materials Science of 29 April 2019 or Bachelor's Programme in Materials 

Science of 28 April 2019 in accordance with the resolution of the Faculty Council of 21.04.2021 Adjustment in the field Usability. 
12 

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

Mechanical Engineering of 17 May 2019 or Diploma Postgraduate Programme in Mechanical Engineering of 17 January 2020 in accordance with the resolution of the Faculty 

Council of 21.04.2021 Adjustment in the field Usability. 
13

 Correction of SWS distribution and merging of courses. 
14

 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 dated 29 

April 2019 or Diploma-postgraduate degree programme in Process Engineering and Natural Materials Technology dated 15 February 2020 in accordance with the resolution of the 

Faculty Council dated 20.10.2021 Replacing the range of courses. 
15

 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 dated 29 

April 2019, the Bachelor’s degree programme in Process Engineering and Natural Materials Technology dated 28 April 2019 or Diploma-postgraduate degree programme in 

Process Engineering and Natural Materials Technology dated 15 February 2020 in accordance with the resolution of the Faculty Council dated 20.10.2021 Adjustment in the field 

responsible lecturer. 
16

 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 dated 

29 April 2019 or Diploma-postgraduate degree programme in Process Engineering and Natural Materials Technology dated 15 February 2020 in accordance with the resolution of 

the Faculty Council dated 20.10.2021 Adjustment in the field Usability. 
17

 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 dated 29 

April 2019 or Diploma-postgraduate degree programme in Process Engineering and Natural Materials Technology dated 15 February 2020 in accordance with the resolution of the 

Faculty Council dated 20.10.2021 Adjustment in the field Requirements for participation. 
18

 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 dated 29 

April 2019 or the Bachelor’s degree programme in Process Engineering and Natural Materials Technology dated 28 April 2019 in accordance with the resolution of the Faculty 

Council dated 20.04.2022 Adjustment in the field Usability. 
19

 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 dated 

29 April 2019 or Diploma-postgraduate degree programme in Process Engineering and Natural Materials Technology dated 15 February 2020 in accordance with the resolution of 

the Faculty Council dated 20.04.2022 Adjustment in the field responsible lecturer. 
20

 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 or Diploma-postgraduate degree programme in Process Engineering and Natural Materials Technology of 15 February 2020 in accordance with the resolution of the 

Faculty Council of 20.07.2022 Replacement of the teaching offer. 



25 
 

21
 Extension in accordance with § 6 Para. 6 and § 10 Para. 2 Study Regulations for the Diploma degree programme in Mechanical Engineering dated 17 May 2019 or Bachelor’s degree 

programme in Mechanical Engineering dated 17 May 2019 or Diploma-postgraduate degree programme in Mechanical Engineering dated 17 January 2020 in accordance with the 

resolution of the Faculty Council dated 20.07.2022 Adjustment in the field Usability. 
22

 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 or Diploma-postgraduate degree programme in Process Engineering and Natural Materials Technology of 15 February 2020 in accordance with the resolution of the 

Faculty Council of 19.10.2022 Replacement of the teaching offer. 
23

 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 dated 29 

April 2019, the Bachelor’s degree programme in Process Engineering and Natural Materials Technology dated 28 April 2019 or Diploma-postgraduate degree programme in 

Process Engineering and Natural Materials Technology dated 15 February 2020 in accordance with the resolution of the Faculty Council dated 19.10.2021 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 Process Engineering and Natural Materials Technology dated 

29 April 2019 or Bachelor’s degree programme in Process Engineering and Natural Materials Technology dated 28 April 2019 in accordance with the resolution of the Faculty 

Council dated 19.10.2022 Adjustment in the field responsible lecturer. 
25

 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 dated 

29 April 2019 or Diploma-postgraduate degree programme in Process Engineering and Natural Materials Technology dated 15 February 2020 in accordance with the resolution of 

the Faculty Council dated 19.10.2022 addition to the teaching offer. 
26

 Correction of the assigned courses, 19.10.2022. 
27

 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 dated 

29 April 2019 or Diploma-postgraduate degree programme in Process Engineering and Natural Materials Technology dated 15 February 2020 in accordance with the resolution of 

the Faculty Council dated 19.10.2022 termination of the teaching offer. 
28 

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 dated 

29 April 2019 or Bachelor’s degree programme in Process Engineering and Natural Materials Technology dated 28 April 2019 in accordance with the resolution of the Faculty 

Council dated 19.04.2023 Adjustment in the field responsible lecturer. 
29 

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 dated 

29 April 2019 or Diploma-postgraduate degree programme in Process Engineering and Natural Materials Technology dated 15 February 2020 in accordance with the resolution of 

the Faculty Council dated 17.05.2023 Specify in the field requirements for the award of credit points according to the requirements of the accreditation process. 
30 

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 dated 

29 April 2019 or Diploma-postgraduate degree programme in Process Engineering and Natural Materials Technology dated 15 February 2020 in accordance with the resolution of 

the Faculty Council dated 18.10.2023 – No offer in WiSe 2023/2024. 
31

 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 dated 

29 April 2019 or Diploma-postgraduate degree programme in Process Engineering and Natural Materials Technology dated 15 February 2020 in accordance with the resolution of 

the Faculty Council dated 15.11.2023 Specify in the field requirements for the award of credit points according to the requirements of the accreditation process. 
32

 Extension according to § 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 April 2019 according to the decision of the Faculty Council of 15.11.2023 

Adjustment in the field Usability. 
33

 Adjustment of the semester-based SWS allocation and the assigned course in winter semester 2024/2025 and winter semester 2025/2026, 17.04.2024. 
34

 Adjustment of the assigned course, 17.04.2024. 
35

 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 dated 

29 April 2019 or Bachelor’s degree programme in Process Engineering and Natural Materials Technology dated 28 April 2019 in accordance with the resolution of the Faculty 

Council dated 17.04.2024 Adjustment in the field responsible lecturer. 
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Module number Module name Responsible lecturer 


MW-VNT-01 


(MW-MB-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
 18, 23


 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, Machine Learning in Chemical Engineering, Measure-


ment and Automation Engineering, Special Topics of Mathematics, Sys-


tem Process 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-VNT-02 


(MW-WW-05) 


Engineering Mechanics Prof. Wallmersperger 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students know the basic laws of statics and apply them to the calcu-


lation of the load-bearing behaviour of simple components and construc-


tions. They are able to determine statically and geometrically based pa-


rameters of bodies and surfaces. The students know the relationships 


between loads, material properties and stresses of components. They 


are proficient in simple calculation methods of dimensioning, strength 


verification and load-bearing capacity assessment of components and 


constructions. 


Contents  Contents of the module are the rigid body, the independent loads, force 


and moment as well as the principle of section, the equilibrium of plane 


and spatial structures through the basic laws of statics (balance of forces 


and balance of moments), which condition the bearing and section reac-


tions, friction problems and centres of gravity as well as first and second 


order moments of area. The module covers the basic problems of 


strength theory, 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, transverse shear 


force and strength hypotheses. 


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), physics at A-level 


(basic course) and chemistry at A-level (basic course) is assumed. 


Usability
 18


 The module is a compulsory module in the Diploma degree programme 


in Process Engineering and Natural Materials Technology as well as Ma-


terials Science. The module is a compulsory module in the Bachelor’s 


degree programme in Process Engineering and Natural Materials Tech-


nology as well as Materials Science. It creates the prerequisites in the 


Diploma degree programme in Process Engineering and Natural Materi-


als Technology for the modules Subject-Related Internship, Research 


Internship, Fundamentals of Kinematics and Kinetics, Development of 


Furniture and Building Elements, Physical Fundamentals of Wood Tech-


nology and Paper Technology as well as Processing Machines and Appa-


ratus Technology. It creates the prerequisites in the Diploma degree pro-


gramme in Materials Science for the modules Competence Atelier: Bio-


mechanics agile with Scrum, Additional Technical Qualification in Materi-


als Science as well as Corrosion of Materials and Material Selection in 


Mechanical Design. It creates the prerequisites in the Bachelor’s degree 


programme in Process Engineering and Natural Materials Technology for 


the modules Fundamentals of Kinematics and Kinetics, Physical Funda-


mentals of Wood Technology and Paper Technology as well as 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 two written examinations of 120 


minutes each. Both examinations are relevant for passing the module 


examination. Bonus performance for the written examinations is a per-


formance status check of 10 hours each.  


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 


module 


The module covers two semesters. 


  












 


Module number Module name Responsible lecturer 


MW-VNT-03 Fundamentals of Chemistry Prof. Kaskel 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students acquire knowledge about the basics of chemistry and its 


most important inorganic compounds. They know the elements and im-


portant inorganic compounds with regard to chemical and physical 


properties. The students are able to describe chemical compounds in 


particular examples of inorganic and organic compounds. The students 


acquire basic knowledge of organic chemistry. They know the most im-


portant organic substance classes as well as the most important func-


tional groups and their reactions. The students are able to apply the ac-


quired knowledge to answer questions on the properties of organic sub-


stances and their reactions. 


Contents  Contents of the module are basics of atomic structure and the structure 


of the periodic table, basic description of chemical bonding, structure-


property relationships of substances, basics of chemical reactions, ways 


to represent important compounds, basics of organic chemistry, the 


most important organic substance classes, the most important functional 


groups and their reactions as well as reaction mechanisms and proper-


ties. 


Teaching and learn-


ing methods 


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


torial 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
 21


 The module is a compulsory module in the Diploma degree programme 


and in the Bachelor’s degree programme in Process Engineering and 


Natural Materials Technology. In the Diploma degree programme in Pro-


cess Engineering and Natural Materials Technology, it creates the pre-


requisites for the modules Generic Food Technology, Analytical Chemis-


try, Biomimetic Materials Synthesis, Biophysics and Bioprocess Engineer-


ing Working Methods, Chemical Fundamentals of Wood and Fibre Mate-


rials Technology, Fundamental Chemical Analysis, Chemical-technical 


Fundamentals of Renewable Energy, Chemical Processes and Material 


Separation Operations, Subject-Related Internship, Research internship, 


Fundamentals of Food Chemistry, Introduction to Process Engineering 


and Natural Materials Technology, High-performance materials, Funda-


mentals of Chemical Process Engineering, Fundamentals of Food Engi-


neering, Food Engineering for Bioprocess Engineers, Macromolecular 


Chemistry, Multiphase Reactions, Physical Chemistry and Biochemistry, 


Industrial Chemistry and Chemical Water Technology. It creates the pre-


requisites for the modules Generic Food Technology, Analytical Chemis-


try, Biophysics and Bioprocess Engineering Working Methods, Chemical 


Fundamentals of Wood and Fibre Materials Technology, Fundamental 


Chemical Analysis, Chemical Processes and Material Separation Opera-


tions, Fundamentals of Chemical Process Engineering, Fundamentals of 


Food Chemistry, Introduction to Process Engineering and Natural Mate-


rials Technology, Fundamentals of Food Engineering, Multiphase Reac-


tions, Physical Chemistry and Biochemistry as well as Industrial Chemis-


try in the Bachelor’s degree programme in Process Engineering and Nat-


ural Materials Technology. 


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. Both examinations are relevant for passing the module examina-


tion. 


Credit points and 


grades 


8 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 240 hours. 


Duration of the 


module 


The module covers two semesters. 


  












 


Module number Module name Responsible lecturer 


MW-VNT-04 


(MW-MB-07) 


(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-VNT-05 Physics Prof. Inosov 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students understand the methodology of physics, learn to deal with 


physical quantities and units, know the basics of mechanics: Dynamics 


and kinematics of a mass point, concepts of mechanical energy and 


work, rotation of rigid bodies, oscillations, motion in central force fields, 


can solve simple equations of motion and are able to recognise their 


potential applications. The students understand the basics and terms of 


electrodynamics: Coulomb's law, electric current, magnetism, electro-


magnetic induction as well as the basics of optics as the study of elec-


tromagnetic waves and can interpret diffraction and interference effects 


through wave properties of light. 


Contents  The contents of the module are basics of mechanics, electrodynamics 


and wave optics, introduction to the kinematics and dynamics of a mass 


point and rigid body, simple equations of motion (linear accelerated mo-


tion, rotation, harmonic oscillator), basics of electrostatics and magneto-


statics (Coulomb's law, currents, magnetic fields, law of induction), sim-


plified introduction to Maxwell's equations (Ampere's law of flow, dis-


placement currents), terms of materials science (ferro- and piezoelec-


trics, ferro-, dia- and paramagnetism) as well as introduction to wave 


optics (light as an electromagnetic wave, diffraction, interference). 


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, tutorial 1 lecture hour per week, 


self-study. 


Requirements for 


participation 


Knowledge of mathematics at A-level (basic course) and physics at A-level 


(basic course) is assumed. 


  







 


Usability The module is a compulsory module in both the Diploma degree pro-


gramme and in the Bachelor’s degree programme in Process Engineering 


and Natural Materials Technology. It creates the prerequisites for the 


modules Biomimetic Materials Synthesis, Biophysics and Bioprocess En-


gineering Working Methods, Subject-Related Internship, Research Intern-


ship, Fundamentals of Electrical Engineering, Introduction to Process 


Engineering and Natural Materials Technology, High-Performance Mate-


rials, Food Engineering for Bioprocess Engineers, Particles and Interfaces, 


Physical Fundamentals of Wood Technology and Paper Technology, Phys-


ical Chemistry and Biochemistry, Heat Transfer and Mass Transfer as well 


as Consolidation and Application of Thermal Process Engineering in the 


Diploma degree programme in Process Engineering and Natural Materi-


als Technology. It creates the prerequisites for the modules Biophysics 


and Bioprocess Engineering Working Methods, Fundamentals of Electri-


cal Engineering, Introduction to Process Engineering and Natural Materi-


als Technology, Physical Fundamentals of Wood Technology and Paper 


Technology, Physical Chemistry and Biochemistry, Heat Transfer and 


Mass Transfer as well as Consolidation and Application of Thermal Pro-


cess Engineering in the Bachelor’s degree programme in Process Engi-


neering and Natural Materials 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 90 minutes 


duration and a collection of protocols. The written examination is rele-


vant 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 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 150 hours. 


Duration of the 


module 


The module covers one semester. 


  












 


Module number Module name Responsible lecturer
 24


 


MW-VNT-06 


(MW-MB-05) 


(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 
15, 18


 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
 24


 


MW-VNT-07 


(MW-MB-04) 


(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 
12, 15, 18


 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 Special Cooling Tasks, Product Modelling, 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-VNT-09 


(MW-MB-08) 


(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 
1, 10, 11, 12, 23


 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 and Structure Simulation, Process Measure-


ment Technology and Mathematical Methods of Measurement Data Pro-


cessing, Process Simulation and Validation in Power Engineering, Process 


Thermodynamics, Reactor Physics, Rheological Principles and Applica-


tions, Rail Vehicle Design, Vibration Technology and Structural Durability, 


Simulation and Experimental Studies on Internal Combustion Engines, 


Simulation Methods in Vehicle Development, simulation technology in 


fluid mechanics, Simulation Methods in Drive Technology, Special Topics 


of Mathematics, Beam and Shell Structures, Properties and Thermody-


namic Simulation, Fluid Mechanics and Simulation Methods, System Dy-


namics and Structural Vibrations, Systems Engineering, Engineering 


Thermodynamics/Heat Transfer, Thermofluiddynamics, Thermo Hydrau-


lics and Safety of Nuclear Facilities, Turbulent Flows and their Modelling, 


Advanced Course: Rail Vehicles and Advanced Course: Internal Combus-


tion Engines. It creates the prerequisites in the Diploma degree pro-


gramme in Process Engineering and Natural Materials Technology for the 


modules Chemical Thermodynamics and Multiphase Thermodynamics, 


Subject-Related Internship, Research Internship, Interfacial Technology, 


Fundamentals of Bioprocess Engineering, Fundamentals of Chemical 


Process Engineering, Fundamentals of Electrical Engineering, Fundamen-


tals of Fluid Mechanics, Multiphase Reactions, Machine Learning in 


Chemical Engineering, Measurement and Automation Engineering, Parti-


cle Technology, Physical Chemistry and Biochemistry, Process Analysis, 


Special Topics of Mathematics, System Process Engineering, Industrial 


Chemistry and Engineering Thermodynamics/Heat Transfer. It creates 


the prerequisites in the Diploma degree programme in Materials Science 


for the modules Computational Methods, Computer Simulation in Mate-


rials Science, Subject-Related Internship, Fundamentals of Electrical Engi-


neering, Simulation of Li-Ion Batteries, Special Topics of Mathematics, 


Additional Technical Qualification in Materials Science as well as Corro-


sion of Materials and Material Selection in Mechanical Design. It creates 


the prerequisites in the Bachelor’s degree programme in Mechanical 


Engineering for the modules Elastic Structures and Technical Fluid Me-


chanics, Extended Fundamentals for Mechanical Engineering, Fluid Pow-


er and Electrical Drive Systems, Fundamentals of Aerodynamics and 


Flight Mechanics, Fundamentals of Electrical Engineering, Fundamentals 


of Flight Propulsion, Fundamentals of Construction and Dynamic Dimen-


sioning of Machines, Fundamentals of Fluid Mechanics, Fundamentals of 


Systematic Product Development for Processing and Textile Machinery, 


Fundamentals of Internal Combustion Engines and Drive Systems, Fun-







 


damentals of Aerospace Engineering, Fundamentals of Aerospace Vehi-


cles, Continuum Mechanics and Multifunctional Structures, Machine Dy-


namics 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 Methods and Structural Durability, Pro-


duction Engineering - Manufacturing Processes, Process Thermodynam-


ics, Special Topics of Mathematics, Fluid Mechanics and Simulation 


Methods and Engineering Thermodynamics/Heat Transfer. It creates the 


prerequisites in the Bachelor’s degree programme in Process and Natu-


ral Products Engineering for the modules Fundamentals of Bioprocess 


Engineering, Fundamentals of Chemical Process Engineering, Fundamen-


tals of Electrical Engineering, Fundamentals of Fluid Mechanics, Multi-


phase Reactions, Measurement and Automation Engineering, Physical 


Chemistry and Biochemistry, Special Topics of Mathematics, Industrial 


Chemistry and Engineering Thermodynamics/Heat Transfer. It creates 


the prerequisites in the Bachelor’s degree programme in Materials Sci-


ence for the modules Computer Simulation in Materials Science, Funda-


mentals of Electrical Engineering, Corrosion and Corrosion Protection 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 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. 


  








 


Module number Module name Responsible lecturer 


MW-VNT-10 Fundamentals of Kinematics 


and Kinetics 


Prof. Wallmersperger 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students are proficient in analytical procedures for the analysis of 


rigid body movements including the causative loads. Students are able to 


solve simple kinematic and kinetic problems for components and con-


structions. 


Contents  Contents of the module are the kinematics of the point and the rigid 


body, the kinetics of the rigid body in translation, the kinetics of the rigid 


body in arbitrary motion, momentum and angular momentum balance 


including the intersection principle, static interpretation of momentum 


balances, free plane motion, oscillations of systems with different de-


grees of freedom, impact processes, Lagrangian equations of second 


order and spatial rotor motions. 


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 


Iin the Diploma degree programme in Process Engineering and Natural 


Materials Technology and in the Bachelor’s degree programme in Pro-


cess Engineering and Natural Materials Technology, the competences to 


be acquired in the modules Fundamentals of Mathematics and Engineer-


ing Mechanics are required. 


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


and in the Bachelor’s degree programme in Process Engineering and 


Natural Materials Technology. In the Diploma degree programme in Pro-


cess Engineering and Natural Materials Technology, it creates the pre-


requisites for the Subject-Related Internship and Research Internship 


modules. 


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 


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 


module 


The module covers one semester. 


  












 


Module number Module name Responsible lecturer 


MW-VNT-11 Fundamentals of Electrical 


Engineering 


PD Dr.-Ing. habil. Schlegel 


(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 


networks with passive components, know the methods of network calcu-


lation, the structure of the electrical power supply as well as basic rules 


and measures for personal protection. Idealised case studies can be de-


scribed and interpreted analytically and quantitatively. 


Contents  The module covers relationships between charge, electric current, elec-


tric voltage, power and energy, calculation of electric resistance, capaci-


tance and inductance of various arrangements, calculation methods of 


electric direct, alternating and three-phase circuits with passive compo-


nents as well as magnetic networks, construction of electric power sup-


ply networks and personal protection. 


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 Process Engineering and Natural 


Materials Technology and in the Bachelor’s degree programme in Pro-


cess Engineering and Natural Materials Technology, the competences to 


be acquired in the modules Fundamentals of Mathematics, Engineering 


Mathematics and Physics are required. 


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


and in the Bachelor’s degree programme in Process Engineering and 


Natural Materials Technology. In the Diploma degree programme in Pro-


cess Engineering and Natural Materials Technology, it creates the pre-


requisites for the modules Subject-Related Internship, Research Intern-


ship, Measurement and Automation Engineering, Process Automatiza-


tion and System Process 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 


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 


MW-VNT-13 


(MW-MB-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 
1, 10, 23


 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. 


 


 


  








 


Module number Module name Responsible lecturer 


MW-VNT-14 Physical Chemistry and Bio-


chemistry 


Prof. Heine 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have a sound knowledge of the working methods of physi-


cal chemistry and are able to assess the relationships between chemical 


processes and physical phenomena in a qualified manner. They have 


fundamental knowledge of physical chemistry, in particular of thermo-


dynamics, electrochemistry as well as transport processes, interfac-


es/surfaces, and the kinetics of chemical processes. The students have a 


sound knowledge of the basics and working methods of biochemistry 


and are able to assess interrelationships in biological-chemical processes 


in a qualified manner. They have knowledge of the structure, physical-


chemical properties and occurrence of biomolecules. They know the 


connections between the utilisation of nutrients, the production of cell 


building blocks and the energy balance of the cells as well as the basic 


metabolic pathways such as glycolysis, citrate cycle, respiratory chain, β-


oxidation and urea cycle and their significance for the organism. 


Contents  The contents of the module are the basics of thermodynamics (ideal and 


real gas, laws of thermodynamics, internal energy, enthalpy, entropy, 


heat capacity, Hess' theorem, mixing quantities, chemical potential, Ra-


oult's and Henry's law, colligative properties, chemical equilibrium, phase 


diagrams), basics of electrochemistry (conductivities, strong and weak 


electrolytes, structure of an electrochemical cell, half cells, electrode re-


actions, electrode potentials, Nernst equation, electrochemical meas-


urements of pH and solubility constants), principles of transport pro-


cesses (diffusion, mean free path, Fick's laws, Hagen-Poiseulelle's law), 


interfaces (surface tension, contact angle, capillary forces, adsorption 


isotherms), and basic features of reaction kinetics (reaction rate, elemen-


tary reactions, rate laws, rate constant, reaction orders, half-lives, Arrhe-


nius equation, reaction mechanisms, unimolecular reactions, catalysis). 


With regard to biochemistry, the module includes the presentation of the 


structure, occurrence, reactions and properties of carbohydrates, lipids, 


proteins, enzymes and nucleotides as well as the principles of metabo-


lism and enzyme regulation in the context of anabolism and catabolism. 


Teaching and learn-


ing methods 


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


rial 2 lecture hours per week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Process Engineering and Natural 


Materials Technology and in the Bachelor’s degree programme in Pro-


cess Engineering and Natural Materials Technology, the competences to 


be acquired in the modules Engineering Mathematics, Physics and Fun-


damentals of Chemistry are required. 


Usability
 21


 The module is a compulsory module in the Diploma degree programme 


in Process Engineering and Natural Materials Technology. The module is 


a compulsory module in the Bachelor’s degree programme in Process 


Engineering and Natural Materials Technology. It creates the prerequi-


sites for the modules Analytical Chemistry, Biochemistry for Bioprocess 


Engineers, Chemistry of Food: Reactions and Functionalities of Ingredi-







 


ents, Residues and Packaging, Chemical Fundamentals of Wood and Fi-


bre Materials Technology, Fundamental Chemical Analysis, Chemical-


technical Fundamentals of Renewable Energy, Chemical Processes and 


Material Separation Operations, Subject-Related Internship, Research 


Internship, Fundamentals of Food Chemistry, Food Microbiology and 


Hygiene, Food Science, Macromolecular Chemistry, Industrial Chemistry 


as well as Chemical Water Technology in the Diploma degree programme 


in Process Engineering and Natural Materials Technology. It creates the 


prerequisites for the modules Analytical Chemistry, Biochemistry for 


Bioprocess Engineers, Chemical Fundamentals of Wood and Fibre Mate-


rials Technology, Fundamental Chemical Analysis, Chemical Processes 


and Material Separation Operations, Fundamentals of Food Chemistry, 


Food Microbiology and Hygiene, Food Science as well as Industrial Chem-


istry in the Bachelor’s degree programme in Process Engineering and 


Natural Materials Technology. 


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. 


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 academic year, starting in the winter semes-


ter. 


Workload The total workload is 180 hours. 


Duration of the 


module 


The module covers two semesters. 


  












 


Module number Module name Responsible lecturer 


MW-VNT-15 Processing Machines and Ap-


paratus Technology 


Prof. Majschak 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have knowledge of the variety of manufacturing processes 


in mechanical and plant engineering and know examples of products 


and processes. They have essential basic knowledge of the development, 


production and testing of processing machines along the production 


chain up to processing plants. They know which requirements of the 


product determine the manufacturing possibilities, know essential active 


principles and the technological parameters to be determined. In addi-


tion, the students have elementary basics of the processes and technol-


ogies occurring within the scope of the production and distribution of 


goods as well as basic knowledge regarding strength calculation, material 


selection and constructive design of apparatus elements. 


Contents  The module covers the manufacturing chain of processing machines and 


plants including the classification in the production processes of material 


processing, the connection of machines and plants with human and envi-


ronmental resources, the functioning of the subsystems as well as the 


systematic solution determination, fault analysis and optimisation, es-


sential cross-material effective principles, the tasks of system planning of 


production and material flow systems and basic connections of produc-


tion and distribution logistics. With regard to apparatus design, the mod-


ule covers the basic regulations of apparatus and pipeline construction, 


dimensioning and design of pressure vessels (cylindrical shell, bottoms, 


cutouts, flanges, support elements), as well as design of pipelines (calcu-


lation, storage and expansion compensation, fittings). 


Teaching and learn-


ing methods 


Lecture 5 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 Process Engineering and Natural 


Materials Technology and in the Bachelor’s degree programme in Pro-


cess Engineering and Natural Materials Technology, the competences to 


be acquired in the modules Fundamentals of Mathematics, Fundamen-


tals of Material Science and Engineering Mechanics are required. 


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


and in the Bachelor’s degree programme in Process Engineering and 


Natural Materials Technology. In the Diploma degree programme in Pro-


cess Engineering and Natural Materials Technology, it creates the pre-


requisites for the modules Unit Operations in Food Engineering, Basic 


Processes and Technology of Wood-based Materials Processing and Pa-


per Processing. 


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 


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 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 240 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-VNT-16 Introduction to Process Engi-


neering and Natural Materials 


Technology 


Prof. Wagenführ 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have fundamental knowledge of the various fields of Pro-


cess Engineering and Natural Materials Technology (mechanical, thermal, 


chemical and process engineering as well as bioprocess engineering) and 


the subjects of technical chemistry, food technology, wood technology 


and fibre materials technology. The students can draw on basic 


knowledge from all areas of process engineering and think in an interdis-


ciplinary and cross-disciplinary manner, taking into account the concept 


of unit operations and a wide variety of modelling techniques. 


Contents  Contents of the module are the basic working concepts and working 


strategies of the subject areas mechanical process engineering, thermal 


process engineering, chemical process engineering, bioprocess engineer-


ing, chemical engineering technology, food technology, wood technology 


and fibre materials technology. 


Teaching and learn-


ing methods 


Lecture 8 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 and in the Bachelor’s degree pro-


gramme in Process Engineering and Natural Materials Technology, the 


competences to be acquired in the modules Fundamentals of Mathemat-


ics, Physics and Fundamentals of Chemistry are required. 


  







 


Usability 
6
 The module is a compulsory module in the Diploma degree programme 


and in the Bachelor’s degree programme in Process Engineering and 


Natural Materials Technology. It creates the prerequisites for the mod-


ules Generic Food Technology, Bioprocess Engineering Fundamentals for 


Food Engineers, Fundamentals of Chemical Process Engineering, Subject-


Related Internship, Research Internship, Fundamentals of Wood Anato-


my, Basic Processes of Manufacturing and Processing of Wood-based 


Materials and Paper, Technology of Wood-based Materials Manufactur-


ing and Paper Manufacturing, Technology of Wood-based Materials Pro-


cessing and Paper Processing, Wood Drying and Modification, Food 


Technology and Bioprocess Engineering, Fundamentals of Food Engi-


neering, Unit Operations in Food Engineering Processes, Food Science, 


Food Engineering for Bioprocess Engineers, Machines and Processes in 


Paper Manufacturing, Machines and Processes in Paper Processing, Me-


chanical Process Engineering and Process Analysis, Multiphase Reactions, 


Fundamental Processes of Thermal Process Engineering, Fluid Mechanics 


for Mechanical Process Engineering, Paper Loops and Treatment of Pa-


per for Recycling, Plant Engineering and Safety Engineering, Clean Room 


and Clean Media Technology, Special Process and Control Strategies in 


Paper Production, Consolidation and Application of Thermal Process 


Engineering, Fundamentals of Mechanical and Thermal Process Engi-


neering, Heat Transfer and Mass Transfer and Process Plants. It creates 


the prerequisites for the modules Generic Food Technology, Fundamen-


tals of Chemical Process Engineering, Fundamentals of Wood Anatomy, 


Basic Processes of Manufacturing and Processing of Wood-based Mate-


rials and Paper, Fundamentals of Food Engineering, Food Science, Me-


chanical Process Engineering and Process Analysis, Multiphase Reactions, 


Fundamental Processes of Thermal Process Engineering, Fluid Mechanics 


for Mechanical Process Engineering, Plant Engineering and Safety Engi-


neering, Consolidation and Application of Thermal Process Engineering, 


Heat Transfer and Mass Transfer as well as Fundamentals of Mechanical 


and Thermal Process Engineering in the Bachelor’s degree programme in 


Process Engineering and Natural Materials Technology. 


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 120 


minutes each. 


Credit points and 


grades 


10 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 300 hours. 


Duration of the 


module 


The module covers two semesters. 


  












 


Module number Module name Responsible lecturer 


MW-VNT-18 General and Engineering-


Specific Qualifications in 


Process Engineering and 


Natural Materials Technol-


ogy 


Dean of Studies  


Process Engineering and Natural Materials 


Technology 


(studiendokumente.mw@tu-dresden.de) 


Qualification goals Students have general and interdisciplinary knowledge and key qualifica-


tions that strengthen their competences for working in the fields of Pro-


cess Engineering and Natural Materials Technology and deepen interdis-


ciplinary knowledge. They are familiar with the views and practices of 


other subject areas that interact with general process engineering, bio-


process engineering, chemical engineering, wood technology and fibre 


materials technology as well as food technology and, depending on their 


choice, have knowledge of social science and environmental protection, 


labour science and organisation as well as business and patent law, 


knowledge of subjects with socio-political significance as well as foreign 


language skills. 


Contents  The contents are, according to the students' choice, social science, envi-


ronmental protection, labour science and organisation, business and 


patent law. 


Teaching and learn-


ing methods 


The module comprises, at the student's choice, lectures, exercises, prac-


ticals to the extent of 4 lecture hours per week and self-study. The cours-


es are to be selected in the specified scope from the catalogue General 


and Engineering-Specific Qualifications in Process Engineering and Natu-


ral Materials Technology; this is announced at the beginning of the se-


mester as is customary for the faculty, including the respective required 


examination performances and their weighting. 


Requirements for 


participation 


None. 


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


in Process Engineering and Natural Materials Technology and in the 


Bachelor’s degree programme in Process Engineering and Natural Mate-


rials Technology. The module is a compulsory elective module of the 


compulsory elective module block General Fundamentals in the Diplo-


ma-postgraduate programme Process Engineering and Natural Materials 


Technology in the fields of study Process Engineering, Bioprocess Engi-


neering, Chemical Engineering, Wood and Fibre Material Technology as 


well as Food Engineering, whereby either the compulsory elective mod-


ule block General Fundamentals or the compulsory elective module 


block Advanced Fundamentals must be selected. The module cannot be 


selected in the Diploma-postgraduate degree programme in Process 


Engineering and Natural Materials Technology if it has already been 


completed in the Bachelor’s degree programme.  


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 General and Engineering-Specific Qualification 


of Process Engineering and Natural Materials Technology. 







 


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 General and Engineer-


ing-Specific Qualifications in Process Engineering and Natural Materials 


Technology. 


Frequency of the  


module 


The module is offered every semester. 


Workload The total workload is 150 hours. 


Duration of the 


module 


The module covers two semesters. 


  












 


Module number Module name Responsible lecturer 


MW-VNT-19 


(MW-MB-18) 


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 
1, 12, 23


 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 


Advanced 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-


zation and 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-VNT-20 Subject-Related Internship Dean of Studies  


Process Engineering and Natural Materials 


Technology 


(studiendokumente.mw@tu-dresden.de) 


Qualification goals Students are able to apply the theoretical knowledge acquired during 


their studies, especially with regard to product and plant design, product 


and process development, process design, reaction control, control of 


process sequences and quality control. They gain insight into functional 


interrelationships in the company. 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 master 


the comprehension of the sociological side of business operations. The 


students are able to work on a limited scientific task in the fields of Pro-


cess Engineering and Natural Materials Technology under guidance. They 


can justify their approach to solving such tasks, draw conclusions from 


the results obtained and find new working methods. The students are 


able to compare and evaluate alternative solution concepts with the cho-


sen approach with regard to given criteria. The students are also able to 


prepare sub-problems for discussion and debate, lead discussions, give 


feedback to others on the tasks set as well as present them in a results-


oriented manner. The students are able to plan and document necessary 


work steps and processes independently, taking into account given dead-


lines. They are able to obtain current scientific information in a goal-


oriented manner and are able to obtain feedback on the progress of 


work from experts in the field in order to generate 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 professional-


ly 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 condi-


tions. 


Teaching and learn-


ing methods 


Professional internship (15 weeks), self-study. 


  







 


Requirements for 


participation 


In the Diploma degree programme in Process Engineering and Natural 


Materials Technology, the competences to be acquired in the modules 


Measurement and Automation Engineering, Design Theory, Fundamen-


tals of Mathematics, Engineering Mathematics, Special Topics of Mathe-


matics, Engineering Thermodynamics/Heat Transfer, Computer Science, 


Fundamentals of Electrical Engineering, Fundamentals of Fluid Mechan-


ics, Fundamentals of Material Science, Physics, Fundamentals of Chemis-


try, Physical Chemistry and Biochemistry, Introduction to Process Engi-


neering and Natural Materials Technology, Engineering Mechanics as 


well as Fundamentals of Kinematics and Kinetics are required. 


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


in Process Engineering and Natural Materials 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 project work of 270 hours and a 


presentation of 15 minutes duration. A further prerequisite for passing is 


proof of completion of the professional internship. The project work and 


the presentation can 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 winter semester. 


Workload The total workload is 900 hours. 


Duration of the 


module 


The module covers one semester. 


  












 


Module number Module name Responsible lecturer 


MW-VNT-21 Research Internship Dean of Studies  


Process Engineering and Natural Materials 


Technology 


(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 ad-


vanced 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 of a basic or application-oriented character from 


all fields of Process Engineering and Natural Materials Technology and 


related disciplines. 


Teaching and learn-


ing methods 


Project (2 lecture hours per week), excursion (2 days) and self-study. 


Requirements for 


participation 


In the Diploma degree programme in Process Engineering and Natural 


Materials Technology, the competences to be acquired in the modules 


Measurement and Automation Engineering, Design Theory, Fundamen-


tals of Mathematics, Engineering Mathematics, Special Topics of Mathe-


matics, Engineering Thermodynamics/Heat Transfer, Computer Science, 


Fundamentals of Electrical Engineering, Fundamentals of Fluid Mechan-


ics, Fundamentals of Material Science, Physics, Fundamentals of Chemis-


try, Physical Chemistry and Biochemistry, Introduction to Process Engi-


neering and Natural Materials Technology, Engineering Mechanics and 


Fundamentals of Kinematics and Kinetics are required. In the Diploma-


postgraduate degree programme in Process Engineering and Natural 


Materials Technology, basic competences of Inorganic and Organic 


Chemistry, Computer Application and software development in mechani-


cal engineering, electrical engineering, kinematics and kinetics, physics, 


statics and strength of materials, fluid mechanics, technical thermody-


namics and heat transfer, materials engineering, specific competences of 


Physical Chemistry and Biochemistry as well as basic, extended and spe-


cific competences of mathematics at Bachelor’s level in engineering sci-


ence, 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 module Measure-


ment and Automation Engineering are required. 


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


as well as in the Diploma-postgraduate degree programme in Process 


Engineering and Natural Materials 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 project work of 530 hours and a 


presentation of 15 minutes duration. A further prerequisite for passing is 


proof of completion of the excursion. The project work and the presenta-


tion can be done in English. The project work is relevant for passing the 


module examination. 


Credit points and 


grades 


20 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 600 hours. 


Duration of the 


module 


The module covers two semesters. 


  












 


Module number Module name Responsible lecturer 


MW-VNT-22 Interdisciplinary Technical 


Qualification of Process Engi-


neering and Natural Materials 


Technology 


Dean of Studies in Process Engineering 


and  


Natural Materials Technology 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students possess special interdisciplinary knowledge and key quali-


fications that strengthen the competences for working in the field of 


Process Engineering and Natural Materials Technology and promote 


and deepen interdisciplinarity. The students are familiar with interdisci-


plinary dialogue possibilities in the field of engineering sciences and 


have knowledge of assessing technical processes on a cross-engineering 


competence level. 


Contents  The contents of the module are, according to the students' choice, dif-


ferent aspects from all fields of Process Engineering and Natural Materi-


als Technology, mechanical engineering, materials science, mechatron-


ics, electrical engineering or Computer Science, civil engineering, indus-


trial engineering, traffic engineering as well as from other sub-fields of 


engineering and technical sciences. 


Teaching and learn-


ing methods 


The module comprises, according to the student's choice, lecture, exer-


cise, seminar, practical course as well as tutorial to the extent of 8 lec-


ture hours per week and self-study. The courses are to be selected in 


the specified scope from the catalogue of Interdisciplinary Technical 


Qualification of Process Engineering and Natural Materials Technology. 


This catalogue, including the respective required examinations and their 


weightings, is announced at the beginning of the semester as is custom-


ary in the faculty. 


Requirements for 


participation 


None. 


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


in Process Engineering and Natural Materials Technology. The module is 


a compulsory elective module of the compulsory elective module block 


General Fundamentals in the Diploma-postgraduate degree programme 


in Process Engineering and Natural Materials Technology in the fields of 


study Process Engineering, Bioprocess Engineering, Chemical Engineer-


ing, Wood and Fibre Material Technology as well as Food Engineering, 


whereby either the compulsory elective module block General Funda-


mentals or the compulsory elective module block Advanced Fundamen-


tals 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 the examination performances speci-


fied in accordance with the catalogue Interdisciplinary Technical Qualifi-


cation of Process Engineering and Natural Materials Technology. 


  







 


Credit points and 


grades 


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


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


ination performances according to the catalogue Interdisciplinary Tech-


nical Qualification of Process Engineering and Natural Materials Tech-


nology. 


Frequency of the  


module 


The module is offered every semester. 


Workload The total workload is 300 hours. 


Duration of the mo-


dule 


The module covers two semesters. 


  












 


Module number Module name Responsible lecturer 


MW-VNT-23 Fundamentals of Mechanical and 


Thermal Process Engineering 


Dr. Wessely 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have scientifically sound knowledge of the unit operations 


of mechanical process engineering and the unit operations of thermal 


process engineering. They are able to design the processes covered in 


engineering terms with the help of simplified process models. The stu-


dents are able to select and dimension apparatus and plants for the pro-


cesses of material conversion based on the physical relationships. In 


particular, they are able to roughly dimension processes and plants 


graphically and/or analytically, especially by means of equilibrium stage 


theory. 


Contents  Contents of the module are methods for characterising the state of dis-


perse substance systems (particle systems), basics of substance separa-


tion by filtration and sedimentation, especially in the centrifugal force 


field, filtration with compressible filter cake, deep-bed filtration of liquids, 


mixing processes as well as processes of agglomeration. Further con-


tents of the module are the separation of molecularly disperse mixtures 


with the help of rectification in tray columns (stage construction in the 


McCabe-Thiele diagram, different feed states and process control vari-


ants), physical absorption for gas separation and liquid-liquid extraction 


with cross-flow and counter-flow control, Drying processes with a focus 


on convection drying, the basics of the separation processes adsorption, 


molecular distillation and gas permeation as well as the physical and 


thermodynamic correlations and model approaches for dimensioning 


the respective apparatus and plants. 


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 and in the Bachelor’s degree pro-


gramme in Process Engineering and Natural Materials Technology, the 


competences to be acquired in the modules Fundamentals of Fluid Me-


chanics and Introduction to Process Engineering and Natural Materials 


Technology are required. ln the Diploma-postgraduate degree pro-


gramme in Process Engineering and Natural Materials Technology, the 


fundamental competences of fluid mechanics at Bachelor’s level in engi-


neering 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 Process Engineering and Natural Materials Technology in the fields of 


study Process Engineering and Chemical Engineering. The module is a 


compulsory module in each case in the Bachelor’s degree programme in 


Process Engineering and Natural Materials Technology in the profile rec-


ommendations Process Engineering and Chemical Engineering. The 


module is in each case a compulsory elective module of the compulsory 


elective module block General Fundamentals in the Diploma-


postgraduate degree programme in Process Engineering and Natural 


Materials Technology in the fields of study Process Engineering and 


Chemical Engineering, whereby either the compulsory elective module 


block General Fundamentals or the compulsory elective module block 


Advanced Fundamentals must be selected. The module cannot be se-


lected in the Diploma-postgraduate programme in Process Engineering 


and Natural Materials Technology if it has already been completed in the 


Bachelor’s degree programme. It creates the prerequisites for the mod-


ules Interfacial Technology, European Course of Cryogenics, Cryogenics, 


Particles and Interfaces, Particle Technology as well as Clean Room and 


Clean Media Technology in the Diploma degree programme and in the 


Diploma-postgraduate degree programme in Process Engineering and 


Natural Materials 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-VNT-26 Heat Transfer and Mass Trans-


fer 


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 process engineering and 


other technical applications. They are able to analyse technical processes 


and apply the fundamentals of heat and mass transfer for the mathe-


matical-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 and cooling, processes with phase transformation 


(melting and solidification, evaporation, filmwise and dropwise conden-


sation, drying), as well as analogies of heat and mass transfer (diffusion 


and convective mass transport). 


Teaching and learn-


ing methods 


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


study. 


Requirements for 


participation 


In both the Diploma degree programme and in the Bachelor’s degree 


programme in Process Engineering and Natural Materials Technology, 


the competences to be acquired in the modules Engineering Thermody-


namics/Heat Transfer, Physics as well as Introduction to Process Engi-


neering and Natural Materials Technology are required. ln the Diploma-


postgraduate degree programme in Process Engineering and Natural 


Materials Technology, the basic competences of Technical Thermody-


namics and Heat Transfer as well as Physics 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 a compulsory module in the Diploma degree programme 


in Process Engineering and Natural Materials Technology in the field of 


study Process Engineering. The module is a compulsory elective module 


from the area of Specialisation in the field of Chemical Engineering in the 


Diploma degree programme in Process Engineering and Natural Materi-


als Technology as well as in the Diploma-postgraduate degree pro-


gramme in Process Engineering and Natural Materials Technology. Mod-


ules totalling 30 credit points are to be selected from the areas of Basic 


Research and Specialisation, of which modules totalling at least 10 credit 


points must be selected from the area of Basic Research. The module is a 


compulsory module in the Bachelor’s degree programme in Process En-


gineering and Natural Materials Technology in the profile recommenda-


tion General Process Engineering. The module is a compulsory elective 


module of the compulsory elective module block General Fundamentals 


in the Diploma-postgraduate degree programme in Process Engineering 


and Natural Materials Technology in the field of study Process Engineer-


ing, whereby either the compulsory elective module block General Fun-


damentals or the compulsory elective module block Advanced Funda-


mentals must be selected. The module is a compulsory elective module 


of the compulsory elective module block Advanced Fundamentals in the 


Diploma-postgraduate degree programme in Process Engineering and 


Natural Materials Technology in the field of study Bioprocess Engineering 


as well as in the field of study Wood and Fibre Material Technology, 


whereby either the compulsory elective module block General Funda-


mentals or the compulsory elective module block Advanced Fundamen-


tals must be selected. The module cannot be selected in the Diploma-


postgraduate degree programme in Process Engineering and Natural 


Materials Technology if it has already been completed in the Bachelor’s 


degree programme.  


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 


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 


module 


The module covers one semester. 


  












 


Module number Module name Responsible lecturer 


MW-VNT-27 Fluid Mechanics for Mechanical 


Process Engineering 


Prof. Stintz 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have a profound understanding of flow phenomena in dis-


perse systems. They are able to calculate the fluid mechanical behaviour 


of single particles and particle systems as well as their transport and 


dispersion in flow fields. They are able to design flow-dominated me-


chanical unit operations and set optimal operating parameters. 


Contents  Contents of the module are fluid mechanical basics (e.g. Navier-Stokes 


equations), the motion of single particles in (flowing) viscous media as 


well as the corresponding transport properties (settling velocity, diffusion 


coefficient, stopping distance), the motion of particle systems in viscous 


media and the rheological properties of emulsions and suspensions. 


Further contents of the module are the behaviour of particles in turbu-


lent flows, basics and modelling of turbulent flows, technical applications 


such as turbulent flow classification and the dispersion of colloidal parti-


cle systems, the flow permeability and fluidisation of coarse bulk solids 


as well as pneumatic conveying and the associated technical equipment 


concepts. 


Teaching and learn-


ing methods 


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


study. 


Requirements for 


participation 


In both the Diploma degree programme and in the Bachelor’s degree 


programme in Process Engineering and Natural Materials Technology, 


the competences to be acquired in the modules Fundamentals of Fluid 


Mechanics and Introduction to Process Engineering and Natural Materi-


als Technology are required. ln the Diploma-postgraduate degree pro-


gramme in Process Engineering and Natural Materials Technology, the 


fundamental competences of fluid mechanics at Bachelor’s level in engi-


neering 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 Process Engineering and Natural Materials Technology in the fields of 


study Process Engineering and Chemical Engineering. The module is a 


compulsory module in the Bachelor’s degree programme in Process En-


gineering and Natural Materials Technology in the profile recommenda-


tion General Process Engineering. The module is a compulsory module in 


the Diploma-postgraduate degree programme in Process Engineering 


and Natural Materials Technology in the field of study Chemical Engi-


neering Technology. The module is a compulsory elective module of the 


compulsory elective module block General Fundamentals in the Diplo-


ma-postgraduate degree programme in Process Engineering and Natural 


Materials Technology in the field of study Process Engineering, whereby 


either the compulsory elective module block General Fundamentals or 


the compulsory elective module block Advanced Fundamentals is to be 


selected. The module is a compulsory elective module of the compulsory 


elective module block Advanced Fundamentals in the Diploma-


postgraduate degree programme in Process Engineering and Natural 


Materials Technology in the fields of study Bioprocess Engineering and in 


the fields of study Food Engineering, whereby either the compulsory 


elective module block General Fundamentals or the compulsory elective 


module block Advanced Fundamentals must be selected. The module 


cannot be selected in the Diploma-postgraduate degree programme in 


Process Engineering and Natural Materials Technology if it has already 


been completed in the Bachelor’s degree programme. It creates the pre-


requisites for the modules Interfacial Technology, Particles and Interfac-


es, Particle Technology and Clean Room and Clean Media Technology in 


the Diploma degree programme and in the Diploma-postgraduate de-


gree programme in Process Engineering and Natural Materials Technol-


ogy. 


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 


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-VNT-28 Consolidation and Application 


of Thermal Process Engineer-


ing 


Prof. Beckmann 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students are able to include specific material properties, occurring 


chemical reactions and hydrodynamic phenomena in the calculation and 


dimensioning of apparatus for material separation as well as considera-


tions of the efficiency of real separation apparatus. The students are 


familiar with the process engineering processes available for exhaust air 


and flue gas purification and their specific properties and can make a 


qualified selection decision on their use on this basis. Furthermore, the 


students are familiar with the basics of wastewater treatment. 


Contents  Contents of the module are advanced Fundamental Processes of Ther-


mal Process Engineering such as rectification, the determination of the 


number of stages of rectification columns in the enthalpy composition 


diagram (Ponchon-Savarit method), the calculation of packed columns 


and packed columns with the help of the two-film theory and the HTU-


NTU concept, chemical absorption (equilibrium, kinetics), the fluid dy-


namic design of packed and packed columns as well as evaporation and 


crystallisation processes. Further contents of the module are processes 


of exhaust air purification (thermal and catalytic afterburning, biological 


oxidation, condensation, adsorption as well as absorption) and their spe-


cific properties and areas of application as well as the purification of flue 


gases (state of the art in power plants, residue treatment and regenera-


tive processes) and the processes of wastewater purification in municipal 


wastewater treatment plants. 


Teaching and learn-


ing methods 


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


study. 


Requirements for 


participation 


In both the Diploma degree programme and in the Bachelor’s degree 


programme in Process Engineering and Natural Materials Technology, 


the competences to be acquired in the modules Engineering Thermody-


namics/Heat Transfer, Physics as well as Introduction to Process Engi-


neering and Natural Materials Technology are required. ln the Diploma-


postgraduate degree programme in Process Engineering and Natural 


Materials Technology, basic competences in Technical Thermodynamics 


and Heat Transfer as well as Physics at Bachelor’s level in engineering 


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


modules. 


  







 


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


in Process Engineering and Natural Materials Technology in the fields of 


study Process Engineering and Chemical Engineering. The module is a 


compulsory module in the Bachelor’s degree programme in Process En-


gineering and Natural Materials Technology in the profile recommenda-


tion General Process Engineering. The module is a compulsory module in 


the Diploma-postgraduate degree programme in Process Engineering 


and Natural Materials Technology in the field of study Chemical Engi-


neering Technology. The module is a compulsory elective module of the 


compulsory elective module block General Fundamentals in the Diplo-


ma-postgraduate degree programme in Process Engineering and Natural 


Materials Technology in the field of study Process Engineering, whereby 


either the compulsory elective module block General Fundamentals or 


the compulsory elective module block Advanced Fundamentals is to be 


selected. The module is a compulsory elective module of the compulsory 


elective module block Advanced Fundamentals in the Diploma-


postgraduate degree programme in Process Engineering and Natural 


Materials Technology in the field of study Wood and Fibre Material Tech-


nology, whereby either the compulsory elective module block General 


Fundamentals or the compulsory elective module block Advanced Fun-


damentals must be selected. The module cannot be selected in the Di-


ploma-postgraduate programme in Process Engineering and Natural 


Materials Technology if it has already been completed in the Bachelor’s 


degree programme. It creates the prerequisites for the modules Energy 


Process Engineering and Particles and Interfaces in the Diploma degree 


programme and in the Diploma-postgraduate degree programme in 


Process Engineering and Natural Materials 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 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-VNT-29 System Process Engineering Prof. Urbas 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have basic knowledge of model building through theoreti-


cal and experimental process analysis. They master parameter estima-


tion according to the method of least squares of error, the construction 


of important experimental designs for parameter estimation as well as 


methods of experimental design for the selection of influencing varia-


bles. The students have knowledge of the modelling of static and dynam-


ic behaviour through tools of simulation and optimisation with the inclu-


sion of hierarchical structures and the multi-scale nature of technical 


systems. 


Contents  Contents of the module are balance equations for processes with con-


centrated and distributed balance variables, numerical methods for solv-


ing the model equations, parameter determination in theoretical process 


models, multiple regression, experimental designs for linear and quad-


ratic model approaches, methods for selecting significant influencing 


variables as well as basics of programming in MATLAB. The contents of 


the module also include the analysis of the static and dynamic behaviour 


of process engineering systems, simulation experiments, formulation of 


optimisation problems with objective function and constraints, numerical 


optimisation methods, optimisation of interconnected systems, optimal 


process design and structure synthesis. 


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 Process Engineering and Natural 


Materials Technology, the competences to be acquired in the modules 


Fundamentals of Mathematics, Engineering Mathematics as well as Fun-


damentals of Electrical Engineering are required. ln the Diploma-


postgraduate degree programme in Process Engineering and Natural 


Materials Technology, fundamental competences of electrical engineer-


ing and mathematics as well as extended competences of mathematics 


on an engineering Bachelor’s level are required, as they can be acquired, 


for example, in the aforementioned modules. 


  







 


Usability 
6, 16


 The module is a compulsory module in the Diploma degree programme 


and in the Diploma-postgraduate degree programme in Process Engi-


neering and Natural Materials Technology in the field of study Process 


Engineering. The module is a compulsory elective module from the area 


of Specialisation in the Diploma degree programme and in the Diploma-


postgraduate degree programme in Process Engineering and Natural 


Materials Technology in the field of study Chemical Engineering. Modules 


amounting to a total of 30 credit points must be selected from the areas 


of Basic Research and Specialisation, of which modules amounting to at 


least 10 credit points must be selected from the area of Basic Research. It 


creates the prerequisites in each case in the Diploma degree programme 


and in the Diploma-postgraduate degree programme in Process Engi-


neering and Natural Materials Technology for the modules Process Anal-


ysis, Process Automatization as well as Process Control 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 


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-VNT-31 Chemical Thermodynamics 


and Multiphase Thermody-


namics 


Prof. Breitkopf 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students can distinguish and calculate thermal equations of state for 


ideal and real gases and name applications of real gas equations. They 


are able to apply the thermodynamic vocabulary (state and process vari-


ables as well as the 1st and 2nd law) to material transformation process-


es (phase transitions of pure substances, mixed phase formation, chemi-


cal reactions). The students can also describe material transformation 


processes (phase transitions of pure substances, mixed phase formation, 


chemical reactions) with the help of the respective phase diagrams and 


basic thermodynamic laws. They know the fundamental equations char-


acteristic of chemical thermodynamics and can describe their tempera-


ture and pressure dependence and apply them to material transfor-


mation processes. The students know the characteristics of mixtures 


relevant to energy and process engineering and their applications. 


Contents  Contents of the module are thermal equations of state for ideal and real 


gases (virial equations, van der Waals equation as cubic equation of 


state, empirical equations of state), state variables of mixtures (partial 


molar quantities), thermochemistry of material transformation processes 


(reaction enthalpy, Hess' theorem, temperature and pressure depend-


ence of thermochemical state variables), general laws of equilibrium and 


non-equilibrium (fundamental equations, Gibbs and Helmholtz energy, 


chemical potential) and applications to mass transfer processes; Phase 


equilibria of pure substances (phase diagrams, vapour pressure, melting 


pressure, sublimation pressure curves, Clausius-Clapeyron, classification 


of phase transitions according to Ehrenfest), mixed phase equilibria, in 


particular: Solvent equilibria (freezing temperature depression, boiling 


temperature increase, colligative properties) and their applications, solu-


bility and distribution equilibria (Henry coefficient, Nernst distribution 


factor) and their applications, vapour-liquid equilibria (Raoult's and Dal-


ton's law, temperature and pressure composition diagrams). pressure 


composition diagrams) and their applications as well as systems with 


liquid and solid phases (melting equilibria with complete and completely 


incomplete miscibility of solid phases, eutectics) and their applications 


(Fe-C diagram, PCM); chemical equilibria (van-t Hoff's reaction isotherm, 


law of mass action, dealing with equilibrium constants, determination of 


equilibrium constants, conversion of equilibrium constants as well as 


temperature and pressure dependence of equilibrium constants). 


Teaching and learn-


ing methods 


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


study. 


  







 


Requirements  


for participation 


The competences to be acquired in the modules Engineering Mathemat-


ics and Engineering Thermodynamics/Heat Transfer are required in the 


Diploma degree programme in Process Engineering and Natural Materi-


als Technology. ln the Diploma-postgraduate degree programme in Pro-


cess Engineering and Natural Materials Technology, basic competences 


of Technical Thermodynamics and Heat Transfer as well as extended 


competences of mathematics at engineering Bachelor’s level are re-


quired, as they can be acquired, for example, in the above-mentioned 


modules. 


Usability 
6, 16


 The module is a compulsory module in the Diploma degree programme 


in Process Engineering and Natural Materials Technology and in the Di-


ploma-postgraduate degree programme in Process Engineering and 


Natural Materials Technology in the field of study Process Engineering. 


The module is a compulsory elective module from the area of Specialisa-


tion in the Diploma degree programme in Process Engineering and Natu-


ral Materials Technology and in the Diploma-postgraduate degree pro-


gramme in Process Engineering and Natural Materials Technology in the 


field of study Chemical Engineering Technology. Modules amounting to a 


total of 30 credit points must be selected from the areas of Basic Re-


search and Specialisation, of which modules amounting to at least 10 


credit points must be selected from the area of Basic Research. The 


module is a compulsory elective module of the compulsory elective 


module block Advanced Fundamentals in the Diploma-postgraduate 


programme in Process Engineering and Natural Materials Technology in 


the field of study Bioprocess Engineering and in the field of study Wood 


and Fibre Material Technology, whereby either the compulsory elective 


module block General Fundamentals or the compulsory elective module 


block Advanced Fundamentals 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 


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-VNT-32 Particle Technology Prof. Stintz 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals Students are able to use engineering thinking to characterise, handle and 


modify disperse material systems (e.g. suspensions, bulk materials, aero-


sols). They have the competence for the technology-relevant characteri-


sation of disperse systems and are able to design comminution and dust 


separation processes 


Contents  The module covers size and shape analysis of particles in liquids, gases 


and powders, associated measurement techniques as well as criteria 


according to which these are selected for specific analysis tasks, meas-


urement techniques that are suitable for particle systems in the submi-


crometre range or that enable characterisation close to the process, 


sampling, sample preparation, presentation of results as well as the 


evaluation of classification processes, possibilities for the storage and 


dosing of powders and corresponding theoretical basics of bulk material 


mechanics, the different comminution principles as well as selected 


comminution machines and apparatuses and their design and dust sep-


aration processes from gas flows. 


Teaching and learn-


ing methods 


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


study. 


Prerequisites for  


participation 
2
 


The competences to be acquired in the modules Engineering Mathemat-


ics, Fundamentals of Mechanical and Thermal Process Engineering as 


well as Fluid Mechanics for Mechanical Process Engineering are required 


in the Diploma degree programme in Process Engineering and Natural 


Materials Technology. The competences to be acquired in the modules 


Fundamentals of Mechanical and Thermal Process Engineering as well as 


Fluid Mechanics for Mechanical Process Engineering are required in the 


Diploma-postgraduate degree programme in Process Engineering and 


Natural Materials Technology. ln the Diploma-postgraduate degree pro-


gramme in Process Engineering and Natural Materials Technology, the 


extended competences of 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 elective module from the area of Basic Re-


search in the Diploma degree programme in Process Engineering and 


Natural Materials Technology and in the Diploma-postgraduate degree 


programme in Process Engineering and Natural Materials Technology in 


the field of study Process Engineering. Modules amounting to a total of 


30 credit points must be selected from the areas of Basic Research study 


and Specialisation, of which modules amounting to at least 10 credit 


points must be selected from the area of Basic Research study. 


  







 


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 


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-VNT-33 Process Automatization Prof. Urbas 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students are able to realise effective circuits in technical processes 


by means of networked process control equipment. They know how such 


systems function and are structured and can use current engineering 


methods and the associated tools for planning and implementation. 


They are able to comprehensively apply the necessary concepts, meth-


ods, models and tools of plant safety according to IEC 61508/61511. 


Contents  The contents of the module are the basic methods, models and tools for 


the collection of process data, subsequent calculation procedures for the 


processing of process data and tools for the use of the collected process 


data with the aim of managing the relevant processes safely and eco-


nomically. 


Teaching and learn-


ing methods 
8
 


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 Process Engineering and Natural 


Materials Technology, the competences to be acquired in the modules 


Measurement and Automation Engineering, Special Topics of Mathemat-


ics, Fundamentals of Electrical Engineering as well as System Process 


Engineering are required. In the Diploma-postgraduate degree pro-


gramme in Process Engineering and Natural Materials Technology, the 


competences to be acquired in the modules Measurement and Automa-


tion Engineering and System Process Engineering are required. Basic 


competences in electrical engineering and specific competences in 


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


acquired in the above-mentioned modules, are required in the Diploma-


postgraduate degree programme in Process Engineering and Natural 


Materials Technology. 


Usability The module is a compulsory elective module from the area of Basic Re-


search in the Diploma degree programme in Process Engineering and 


Natural Materials Technology and in the Diploma-postgraduate degree 


programme in Process Engineering and Natural Materials Technology in 


the field of study Process Engineering. Modules amounting to a total of 


30 credit points must be selected from the areas of Basic Research study 


and Specialisation, of which modules amounting to at least 10 credit 


points must be selected from the area of Basic Research study. 


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 laboratory practical course with a processing time until 


the end of the lecture period. 


  







 


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 written examination is weighted three 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 150 hours. 


Duration of the 


module 


The module covers one semester. 


  












 


Module number Module name Responsible lecturer 


MW-VNT-37 Interfacial Technology Prof. Stintz 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have in-depth knowledge of interfacial processes and the 


physico-chemical properties of interfaces. They can use this knowledge 


for the development or processing of disperse substance systems and 


have knowledge of the characterisation and influencing of solid-fluid and 


fluid-fluid interfaces. The students are able to use their sound process 


engineering expertise for product development tasks in the material 


changing industries. They know the organisational means required for 


such interdisciplinary tasks and have initial experience in collective task 


processing. 


Contents  The module covers the physico-chemical processes at the interface be-


tween two phases and the necessary basic models and important char-


acterisation methods. The focus here is on the electrical properties of 


suspended particles and gas adsorption on powders, the macroscopic 


properties of disperse systems (e.g. stability) via the interface properties. 


The module also covers the economic and legal framework conditions 


relevant for the development of new products, the planning, execution 


and control of tasks, the integration of quality objectives in development 


tasks and aspects of patent law. 


Teaching and learn-


ing methods 


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


study. 


Prerequisites for  


participation 
2
 


The competences to be acquired in the modules Engineering Mathemat-


ics, Fundamentals of Mechanical and Thermal Process Engineering as 


well as Fluid Mechanics for Mechanical Process Engineering are required 


in the Diploma degree programme in Process Engineering and Natural 


Materials Technology. The competences to be acquired in the modules 


Fundamentals of Mechanical and Thermal Process Engineering as well as 


Fluid Mechanics for Mechanical Process Engineering are required in the 


Diploma-postgraduate degree programme in Process Engineering and 


Natural Materials Technology. ln the Diploma-postgraduate degree pro-


gramme in Process Engineering and Natural Materials Technology, ex-


tended 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 elective module from the area of Specialisa-


tion in the Diploma degree programme in Process Engineering and Natu-


ral Materials Technology and in the Diploma-postgraduate degree pro-


gramme in Process Engineering and Natural Materials Technology in the 


field of study Process Engineering. Modules amounting to a total of 30 


credit points must be selected from the areas of Basic Research study 


and Specialisation, of which modules amounting to at least 10 credit 


points must be selected from the area of Basic Research study. 


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 


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-VNT-38 Process Analysis Prof. Urbas 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students are able to work on complicated problems of process mod-


elling and have additional knowledge in the fields of theoretical and ex-


perimental process analysis as well as in the field of numerical solution 


methods. 


Contents  The thematic contents of the module are the basics of theoretical pro-


cess analysis and experimental process analysis. It includes the proce-


dures for the modelling of theoretical process models and the applica-


tion of numerical solution procedures for theoretically developed model 


equation systems. In addition, the module includes the methods and 


tools for model building based on experimental data for solving model-


ling tasks from different areas of Process Engineering and Natural Mate-


rials Technology as well as the application of statistical methods. These 


include methods of descriptive statistics, principal component and factor 


analysis, cluster analysis methods, discriminant analysis, neural networks 


and fuzzy methods. 


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 Process Engineering and Natural 


Materials Technology, the competences to be acquired in the modules 


Engineering Mathematics, Special Topics of Mathematics as well as Sys-


tem Process Engineering are required. In the Diploma-postgraduate de-


gree programme in Process Engineering and Natural Materials Technol-


ogy, the competences to be acquired in the module System Process En-


gineering are required. Furthermore, the extended and specific compe-


tences of mathematics at Bachelor’s level in engineering science, such as 


can be acquired in the aforementioned modules, are required in the Di-


ploma-postgraduate degree programme in Process Engineering and 


Natural Materials Technology. 


Usability The module is a compulsory elective module from the area of specialisa-


tion in the Diploma degree programme in Process Engineering and Natu-


ral Materials Technology and in the Diploma-postgraduate degree pro-


gramme in Process Engineering and Natural Materials Technology in the 


field of study Process Engineering, in the field of study Bioprocess Engi-


neering, in the field of study Wood and Fibre Material Technology and in 


the field of study Food Engineering. Modules totalling 30 credit points are 


to be selected from the areas of Basic Research and Specialisation, of 


which modules totalling at least 10 credit points must be selected from 


the area of Basic Research. 


  







 


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 a 


group examination with up to three students of 45 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-VNT-40 European Course of Cryogenics Prof. Haberstroh 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have the necessary specialised knowledge of cryogenics in 


general and of technical superconductors as the most important cryo-


genic application in particular, as well as the necessary specialist 


knowledge of processes, systems and technologies. 


Contents  The module covers classification and definitions, cryogenic refrigeration, 


processes and refrigeration machines, commercial as well as large-scale 


plants with associated components, all relevant cryogenic fluids with 


their respective properties and applications (helium, liquid hydrogen and 


liquefied natural gas), material properties at low temperatures, insulation 


and cryostat technology, cryogenic measurement technology, cryocool-


ers and cryovacuum pumps, safety technology as well as practical as-


pects of superconductivity. 


Teaching and learn-


ing methods 


Lecture 3 lecture hours per week (in block), self-study.  


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


Study Regulations of the Diploma and the Diploma-postgraduate degree 


programme in Process Engineering and Natural Materials Technology. 


The teaching language of the module is English. 


Requirements for 


participation 


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


degree programme in Process Engineering and Natural Materials Tech-


nology, the competences to be acquired in the modules Engineering 


Thermodynamics/Heat Transfer as well as Fundamentals of Mechanical 


and Thermal Process Engineering are required. In the Diploma-


postgraduate degree programme in Process Engineering and Natural 


Materials Technology, the competences to be acquired in the module 


Fundamentals of Mechanical and Thermal Process Engineering are re-


quired. Furthermore, the basic competences of technical thermodynam-


ics and heat transfer at Bachelor’s level in engineering science, such as 


can be acquired in the above-mentioned modules, are required in the 


Diploma-postgraduate degree programme in Process Engineering and 


Natural Materials Technology.  


Usability The module is a compulsory elective module from the area of Specialisa-


tion in the Diploma degree programme in Process Engineering and Natu-


ral Materials Technology and in the Diploma-postgraduate degree pro-


gramme in Process Engineering and Natural Materials Technology in the 


field of study Process Engineering. Modules totalling 30 credit points are 


to be selected from the areas of Basic Research and Specialisation, of 


which modules totalling at least 10 credit points must be selected from 


the area of Basic Research. It cannot be selected if the module Cryogen-


ics 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 oral examination performance as an 


individual examination of 40 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-VNT-41 Clean Room and Clean Media 


Technology 


Prof. Stintz 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have the competences to technically realise purity re-


quirements for working and environmental media, can realise material 


separation with the help of membrane processes and are able to design 


membrane processes, especially for the diverse tasks of material separa-


tion. 


Contents  Contents of the module are the derivation of purity requirements as well 


as the production and monitoring of pure production atmospheres and 


process media (liquids and gases), analytical methods of process-related 


nanoparticle release, basics of technical material separation by means of 


membranes, the various membrane processes, technical equipment 


solutions as well as membrane types and their production, relevant ma-


terial exchange models and their use for the design and operation of 


reverse osmosis, crossflow microfiltration and ultrafiltration plants. 


Teaching and learn-


ing methods 


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


study. 


Prerequisites for  


participation 
2
 


The competences to be acquired in the modules Introduction to Process 


Engineering and Natural Materials Technology, Fundamentals of Me-


chanical and Thermal Process Engineering and Fluid Mechanics for Me-


chanical Process Engineering are required in the Diploma degree pro-


gramme in Process Engineering and Natural Materials Technology. The 


competences to be acquired in the modules Fundamentals of Mechanical 


and Thermal Process Engineering as well as Fluid Mechanics for Mechan-


ical Process Engineering are required in the Diploma-postgraduate de-


gree programme in Process Engineering and Natural Materials Technol-


ogy. Furthermore, the basic competences of Process Engineering and 


Natural Materials Technology 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 Process Engineering 


and Natural Materials Technology. 


Usability The module is a compulsory elective module from the area of Specialisa-


tion in the Diploma degree programme in Process Engineering and Natu-


ral Materials Technology and in the Diploma-postgraduate degree pro-


gramme in Process Engineering and Natural Materials Technology in the 


field of study Process Engineering. Modules amounting to a total of 30 


credit points must be selected from the areas of Basic Research study 


and Specialisation, of which modules amounting to at least 10 credit 


points must be selected from the area of Basic Research study. 


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 


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 


module 


The module covers one semester. 


  












 


Module number Module name Responsible lecturer 


MW-VNT-43 Cryogenics Prof. Haberstroh 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have a sound knowledge of the fundamentals of cryogenic 


and cryogenic process technology. They know cryogenic fluids, cryogenic 


refrigeration processes, material properties, thermal insulation, cryostat 


technology and various applications of cryogenics. The students master 


the necessary specialist knowledge of processes, of plants and of tech-


nologies, and can work in this field of technology. 


Contents  Contents of the module are all relevant chapters of cryogenics, in detail 


this includes classification and definitions, cryogenic refrigeration, pro-


cesses and refrigeration machines, commercial as well as large-scale 


plants with associated components, all relevant cryogenic fluids and their 


properties and applications (focus here: helium, liquid hydrogen and 


liquid natural gas), material properties at low temperatures, insulation 


and cryostat technology, cryogenic measurement technology, cryocool-


ers and cryovacuum pumps, safety technology as well as practical as-


pects of superconductivity. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, exercise 1 lecture hour per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Process Engineering and Natural 


Materials Technology, the competences to be acquired in the modules 


Engineering Thermodynamics/Heat Transfer and Fundamentals of Me-


chanical and Thermal Process Engineering are required. In the Diploma-


postgraduate degree programme in Process Engineering and Natural 


Materials Technology, the competences to be acquired in the module 


Fundamentals of Mechanical and Thermal Process Engineering are re-


quired. Furthermore, the basic competences of technical thermodynam-


ics and heat transfer at Bachelor’s level in engineering science, such as 


can be acquired in the above-mentioned modules, are required in the 


Diploma-postgraduate degree programme in Process Engineering and 


Natural Materials Technology. 


Usability The module is a compulsory elective module from the area of Specialisa-


tion in the Diploma degree programme in Process Engineering and Natu-


ral Materials Technology and in the Diploma-postgraduate degree pro-


gramme in Process Engineering and Natural Materials Technology in the 


field of study Process Engineering. Modules totalling 30 credit points are 


to be selected from the areas of Basic Research and Specialisation, of 


which modules totalling at least 10 credit points must be selected from 


the area of Basic Research. It 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 eight registered students, consists of a written examination of 


120 minutes duration and, for up to eight 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 


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 


module 


The module covers one semester. 


  












 


Module number Module name Responsible lecturer 


MW-VNT-44 Environmental Process Engi-


neering 


Prof. Beckmann 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have sound knowledge, which are linked by combining and 


modifying basic knowledge of process engineering with the special fea-


tures of material flows using the example of waste disposal. They know 


methods for determining and recording the material properties of waste 


and possibilities for material and energetic use. The students know exist-


ing and innovative technologies of the circular economy in their integral 


effect. They are able to evaluate these and can independently present 


and analyse approaches to solutions. 


Contents  Contents of the module are possibilities for collecting the most im-


portant sources of waste, their recovery and disposal-oriented systema-


tisation as well as possibilities and limits of determining physical and 


chemical properties, in particular obtaining representative samples, the 


relevant physical, (thermo-)chemical and biochemical treatment and 


conversion processes and their possibilities and limits in relation to recy-


cling processes (production and product-integrated environmental pro-


tection), taking into account sustainability (energy demand, emissions, 


material flow interlinking) as well as energetically and equipment-related 


suitable and innovative processes. 


Teaching and learn-


ing methods 


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


study. 


Prerequisites for  


participation 
2
 


The competences to be acquired in the module Plant Engineering and 


Safety Engineering are required in the Diploma degree programme in 


Process Engineering and Natural Materials Technology.  


Usability The module is a compulsory elective module from the area of Specialisa-


tion in the Diploma degree programme in Process Engineering and Natu-


ral Materials Technology and in the Diploma-postgraduate degree pro-


gramme in Process Engineering and Natural Materials Technology in the 


field of study Process Engineering, in the field of study Bioprocess Engi-


neering and in the field of study Food Engineering. Modules amounting 


to a total of 30 credit points must be selected from the areas of Basic 


Research and Specialisation, of which modules amounting to at least 10 


credit points must be selected from the area of Basic Research. 


  







 


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 25 registered students, consists of a written examination of 


90 minutes duration and, for up to 25 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 


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 


module 


The module covers one semester. 


  












 


Module number Module name Responsible lecturer 


MW-VNT-45 Process Control Systems Prof. Urbas 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students are able to analyse and solve complex problems of process 


control with the tools of simulation and optimisation. They have the nec-


essary competences to solve problems of digitalisation in the process 


industry by combining process and automation engineering methods. 


Contents  The content of the module is the integrated application of the methods 


of dynamic, process engineering modelling (rigorous, black box, grey 


box) as well as flowsheet simulation and optimisation. Further contents 


of the module are the interdisciplinary design and conception of control 


architectures and the design of controllers for complex applications. 


Teaching and learn-


ing methods 


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


study. 


Prerequisites for  


participation 
2
 


The competences to be acquired in the modules Measurement and Au-


tomation Engineering and System Process Engineering are required in 


the Diploma degree programme and in the Diploma-postgraduate de-


gree programme in Process Engineering and Natural Materials Technol-


ogy. 


Usability The module is a compulsory elective module from the area of Specialisa-


tion in the Diploma degree programme in Process Engineering and Natu-


ral Materials Technology and in the Diploma-postgraduate degree pro-


gramme in Process Engineering and Natural Materials Technology in the 


field of study Process Engineering. Modules amounting to a total of 30 


credit points must be selected from the areas of Basic Research study 


and Specialisation, of which modules amounting to at least 10 credit 


points must be selected from the area of Basic Research study. 


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 with a processing time until the 


end of the semester and an oral examination performance as a group 


examination with up to three students of 30 minutes duration. 


Credit points and 


grades 


5 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 150 hours. 


Duration of the 


module 


The module covers one semester. 












 


Module number Module name Responsible lecturer 


MW-VNT-46 General Microbiology Prof. Bühler 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students know the structure and systematics of microbial cell sys-


tems and can name examples relevant for productive biocatalysis. They 


know the basics of the global material cycles, the various trophies as well 


as the central metabolic pathways. 


Contents  Contents of the module are the basics of general microbiology. This in-


cludes the structure and characteristics of bacteria, viruses and fungi, 


their carbon and energy metabolism and biosynthetic pathways (organi-


sation of the cell factory), auto- and heterotrophic lifestyles as well as 


some fermentation types, the global carbon and nitrogen cycle with a 


focus on the microorganisms involved in it, and the relevance of organ-


isms from temperate and extreme habitats for biotechnological process-


es. Further contents are safety regulations in connection with microor-


ganisms, the safe handling of light microscopic techniques, various culti-


vation, staining and other detection methods as well as decimal dilution 


series. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, practical course 2 lecture hours per 


week, self-study. 


Requirements for 


participation 


Knowledge of biology at A-level (basic course) is assumed in the Diploma 


degree programme, in the Diploma-postgraduate degree programme 


and in the Bachelor’s degree programme in Process Engineering and 


Natural Materials Technology. 


  







 


Usability
 1, 23


 The module is a compulsory module in each case in the Diploma degree 


programme in Process Engineering and Natural Materials Technology in 


the field of study Bioprocess Engineering and in the Bachelor’s degree 


programme in Process Engineering and Natural Materials Technology in 


the profile recommendation Bioprocess Engineering. The module is a 


compulsory elective module of the compulsory elective module block 


General Fundamentals in the Diploma-postgraduate degree programme 


in Process Engineering and Natural Materials Technology in the field of 


study Bioprocess Engineering, whereby either the compulsory elective 


module block General Fundamentals or the compulsory elective module 


block Advanced Fundamentals must be selected. The module is a com-


pulsory elective module of the compulsory elective module block Ad-


vanced Fundamentals in the Diploma-postgraduate degree programme 


in Process Engineering and Natural Materials Technology in the field of 


study Chemical Engineering Technology, whereby either the compulsory 


elective module block General Fundamentals or the compulsory elective 


module block Advanced Fundamentals must be selected. The module 


cannot be selected in the Diploma-postgraduate programme in Process 


Engineering and Natural Materials Technology if it has already been 


completed in the Bachelor’s degree programme. It creates the prerequi-


sites in the Diploma degree programme and in the Diploma-


postgraduate degree programme in Process Engineering and Natural 


Materials Technology for the modules Automation and Control of Bio-


technical Processes, Bioprocess Engineering, Bioreaction Engineering, 


Microbiology for Bioprocess Engineers as well as Systems Biotechnology 


and Synthetic Biology. 


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 collection of protocols is rele-


vant 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 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 150 hours. 


Duration of the 


module 


The module covers one semester. 


  








 


Module number Module name Responsible lecturer 


MW-VNT-47 Fundamental Processes of 


Thermal Process Engineering 


Prof. Beckmann 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have a scientifically sound knowledge of the Fundamental 


Processes of Thermal Process Engineering. They are able to select and 


dimension apparatus and plants for the processes of material conversion 


based on the physical relationships. They are able to roughly dimension 


processes and plants graphically and/or analytically, in particular by 


means of equilibrium stage theory, and have initial knowledge and skills 


in the operation of process engineering plants. 


Contents  The module covers the separation of molecularly disperse mixtures us-


ing Fundamental Processes of Thermal Process Engineering, including 


rectification in tray columns (stage construction in the McCabe-Thiele 


diagram, different feed states and process control variants), physical 


absorption for gas separation, liquid-liquid extraction with cross-flow and 


counter-flow control, drying processes with a focus on convection drying 


and the basics of the separation processes adsorption, molecular distilla-


tion and gas permeation. Further contents of the module are plants and 


the associated measuring instruments for selected processes of chemical 


process engineering (micro process engineering, reaction kinetics), me-


chanical process engineering (filtration, particle measuring technology, 


stirrer, fluidised bed) and thermal process engineering (absorption, ex-


traction, rectification, drying). 


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 both the Diploma degree programme and in the Bachelor’s degree 


programme in Process Engineering and Natural Materials Technology, 


the competences to be acquired in the modules Fundamentals of Fluid 


Mechanics and Introduction to Process Engineering and Natural Materi-


als Technology are required. ln the Diploma-postgraduate degree pro-


gramme in Process Engineering and Natural Materials Technology, the 


fundamental competences of fluid mechanics at Bachelor’s level in engi-


neering science are required, as they can be acquired, for example, in the 


aforementioned modules. 


  







 


Usability The module is a compulsory module in each case in the Diploma degree 


programme in Process Engineering and Natural Materials Technology in 


the fields of study Bioprocess Engineering, Wood and Fibre Material 


Technology and Food Engineering. The module is a compulsory module 


in each case in the Bachelor’s degree programme in Process Engineering 


and Natural Materials Technology in the profile recommendations Bio-


process Engineering, Wood and Fibre Material Technology and Food En-


gineering. The module is a compulsory elective module of the compulso-


ry elective module block General Fundamentals in the Diploma-


postgraduate degree programme in Process Engineering and Natural 


Materials Technology in the field of study Bioprocess Engineering, in the 


field of study Wood and Fibre Material Technology and in the field of 


study Food Engineering, whereby either the compulsory elective module 


block General Fundamentals or the compulsory elective module block 


Advanced Fundamentals is compulsory. or the compulsory elective mod-


ule block Advanced Fundamentals. The module cannot be selected in the 


Diploma-postgraduate programme Process Engineering and Natural 


Materials Technology if it has already been completed in the Bachelor’s 


degree programme. It creates the prerequisites in the Diploma degree 


programme and in the Diploma-postgraduate degree programme in 


Process Engineering and Natural Materials Technology for the modules 


Refrigeration Technology and Principles of Refrigeration. 


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 


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 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 150 hours. 


Duration of the 


module 


The module covers one semester. 


  












 


Module number Module name Responsible lecturer 


MW-VNT-48 Biophysics and Bioprocess 


Engineering Working Methods 


PD Dr. Steingroewer 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have knowledge of the theoretical foundations of biophysi-


cal/chemical relationships in general and of cellular processes in particu-


lar and understand modern methods and working techniques in bio-


technology. The students can practically apply these methods and work-


ing techniques and are able to work in interdisciplinary groups in bio-


technology laboratories or companies. 


Contents  The module covers biotechnological working methods from the fields of 


molecular biology, tissue engineering, bioanalytics, among others, as well 


as the basics of simulation and modelling techniques for bioprocesses, 


routines such as PCR (polymerase chain reaction), electroporation, 


methods of cultivating plant or animal cells, classical chemical equilibri-


um thermodynamics, its application to biological systems, the basics of 


irreversible thermodynamics, the reaction kinetics of complex networks, 


electrobiochemistry and the processes at biological membranes. 


Teaching and learn-


ing methods 


Lecture 3 lecture hours per week, self-study. 


Requirements for 


participation 


In the Diploma degree programme as well as in the Bachelor’s degree 


programme in Process Engineering and Natural Materials Technology, 


the competences to be acquired in the modules Physics and Fundamen-


tals of Chemistry are required. ln the Diploma-postgraduate degree pro-


gramme in Process Engineering and Natural Materials Technology, the 


fundamental competences of Physics as well as Inorganic and Organic 


Chemistry at Bachelor’s level in engineering 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 Process Engineering and Natural Materials Technology in the field of 


study Bioprocess Engineering and in the Bachelor’s degree programme 


in Process Engineering and Natural Materials Technology in the profile 


recommendation Bioprocess Engineering. The module is a compulsory 


elective module of the compulsory elective module block Advanced Fun-


damentals in the Diploma-postgraduate degree programme in Process 


Engineering and Natural Materials Technology in the field of study Pro-


cess Engineering, in the field of study Chemical Engineering Technology, 


in the field of study Wood and Fibre Material Technology and in the field 


of study Food Engineering, whereby either the compulsory elective mod-


ule block General Fundamentals or the compulsory elective module 


block Advanced Fundamentals must be selected. The module is a com-


pulsory elective module of the compulsory elective module block General 


Fundamentals in the Diploma-postgraduate degree programme in Pro-


cess Engineering and Natural Materials Technology in the field of study 


Bioprocess Engineering, whereby either the compulsory elective module 


block General Fundamentals or the compulsory elective module block 


Advanced Fundamentals must be selected. The module cannot be se-


lected in the Diploma-postgraduate degree programme in Process Engi-


neering and Natural Materials Technology if it has already been complet-


ed in the Bachelor’s degree programme.  


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 


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 


module 


The module covers one semester. 


  












 


Module number Module name Responsible lecturer 


MW-VNT-49 Fundamentals of Bioprocess 


Engineering 


Prof. Walther 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students know the operating behaviour of bioreactors with different 


variants of process control. They can quantitatively describe the material 


conversion and transport processes in the bioreactor and select the ap-


propriate process control strategy for a given technical problem. 


Contents  Contents of the module are the mathematical descriptions of microbial 


growth and of regulatory mechanisms of enzymatic reactions, the basics 


for the quantitative description of the operating behaviour of bioreac-


tors, in particular the balancing of biomass growth and material turnover 


in batch-based or continuous cultivation, The basics for the quantitative 


description of the operating behaviour of bioreactors, in particular the 


balancing of biomass growth and material conversion in batch-based, 


feed-based or continuous cultivation, material and energy transport pro-


cesses in the bioreactor and their balancing, different reactor types and 


their areas of application, the cultivation of microorganisms in bioreac-


tors and the description of microbial growth and product formation in 


different process control variants. 


Teaching and learn-


ing methods 


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


practical course 3 lecture hours per week, self-study. 


Requirements for 


participation 


In both the Diploma degree programme and in the Bachelor’s degree 


programme in Process Engineering and Natural Materials Technology, 


the competences to be acquired in the module Engineering Mathematics 


are required. ln the Diploma-postgraduate degree programme in Process 


Engineering and Natural Materials Technology, the extended compe-


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


they can be acquired, for example, in the aforementioned module. 


  







 


Usability 
1, 6, 23


 The module is a compulsory module in the Diploma degree programme 


in Process Engineering and Natural Materials Technology in the field of 


study Bioprocess Engineering. The module is a compulsory module in 


the Bachelor’s degree programme in Process Engineering and Natural 


Materials Technology in the profile recommendation Bioprocess Engi-


neering. The module is a compulsory elective module of the compulsory 


elective module block Advanced Fundamentals in the Diploma-


postgraduate degree programme in Process Engineering and Natural 


Materials Technology in the field of study Process Engineering and in the 


field of study Food Engineering, whereby either the compulsory elective 


module block General Fundamentals or the compulsory elective module 


block Advanced Fundamentals must be selected. The module is a com-


pulsory elective module of the compulsory elective module block General 


Fundamentals in the Diploma-postgraduate degree programme in Pro-


cess Engineering and Natural Materials Technology in the field of study 


Bioprocess Engineering, whereby either the compulsory elective module 


block General Fundamentals or the compulsory elective module block 


Advanced Fundamentals must be selected. The module cannot be se-


lected in the Diploma-postgraduate programme in Process Engineering 


and Natural Materials Technology if it has already been completed in the 


Bachelor’s degree programme. It creates the prerequisites in the Diplo-


ma degree programme and in the Diploma-postgraduate degree pro-


gramme for the modules Applied Biotechnology, Bioprocess Engineering, 


Bioreaction Engineering, Processing in Biotechnology, Automation and 


Control of Biotechnical Processes, Enzyme and Biosensor Technology as 


well as Systems Biotechnology and Synthetic Biology. 


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. The collection of protocols is rele-


vant for passing the module examination. 


Credit points and 


grades 


10 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 
3
 


The module is offered every semester. 


Workload The total workload is 300 hours. 


Duration of the 


module 


The module covers one semester. 


  








 


Module number Module name Responsible lecturer 


MW-VNT-50 Biochemistry for Bioprocess 


Engineers 


Prof. Gulder 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have an overview of the structure, physical-chemical prop-


erties and occurrence of carbohydrates and know the connections be-


tween the utilisation of carbohydrates, the production of cell building 


blocks and the energy balance of cells. The students know the interrela-


tionships of the catabolic and anabolic metabolic pathways and the reac-


tion principles common to them. They master qualitative and quantita-


tive detection methods for biomolecules and basic biochemical working 


methods. 


Contents  Contents of the module are enzymes and metabolic pathways for the 


utilisation and for the biosynthesis of different carbohydrates, in particu-


lar degradation pathways for different sugars, the pentose phosphate 


pathway, the citrate cycle, gluconeogenesis and anaplerotic reactions. 


Further contents of the module are stoichiometry and energetic aspects 


of metabolism, the mechanisms of action of individual enzymes as well 


as qualitative and quantitative methods for the detection of biomole-


cules. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, practical course 4 lecture hours per 


week, self-study. 


Prerequisites for  


participation 
2
 


The competences to be acquired in the module Physical Chemistry and 


Biochemistry are required in both the Diploma degree programme and 


in the Bachelor’s degree programme in Process Engineering and Natural 


Materials Technology. ln the Diploma-postgraduate degree programme 


in Process Engineering and Natural Materials Technology, the specific 


competences of Physical Chemistry and Biochemistry at Bachelor’s level 


in engineering science are required, as they can be acquired, for exam-


ple, in the module named above. 


  







 


Usability
 1, 6, 23


 The module is a compulsory module in each case in the Diploma degree 


programme in Process Engineering and Natural Materials Technology in 


the field of study Bioprocess Engineering and in the Bachelor’s degree 


programme in Process Engineering and Natural Materials Technology in 


the profile recommendation Bioprocess Engineering. The module is a 


compulsory elective module of the compulsory elective module block 


General Fundamentals in the Diploma-postgraduate degree programme 


in Process Engineering and Natural Materials Technology in the field of 


study Bioprocess Engineering, whereby either the compulsory elective 


module block General Fundamentals or the compulsory elective module 


block Advanced Fundamentals must be selected. The module cannot be 


selected in the Diploma-postgraduate programme in Process Engineer-


ing and Natural Materials Technology if it has already been completed in 


the Bachelor’s degree programme. It creates the prerequisites in the 


Diploma degree programme and in the Diploma-postgraduate degree 


programme in Process Engineering and Natural Materials Technology for 


the modules Automation and Control of Biotechnical Processes, Biopro-


cess Engineering, Bioreaction Engineering, Enzyme and Biosensor Tech-


nology as well as Systems Biotechnology and Synthetic Biology. 


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 an ungraded oral test of 30 minutes duration. 


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, taking into account § 11 paragraph 1 sentence 5 


Examination Regulations of the Diploma and Diploma-postgraduate de-


gree programme in Process Engineering and Natural Materials Technol-


ogy or § 10 paragraph 1 sentence 5 Examination Regulations of the 


Bachelor’s degree programme in Process Engineering and Natural Mate-


rials Technology. The written examination is weighted once and the oral 


test is weighted three times. 


Frequency of the  


module 
3
 


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-VNT-51 Microbiology for Bioprocess 


Engineers 


Prof. Bühler 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students know the basics of microbial genetics and genetic engineer-


ing and are able to plan the development of a biocatalyst. They also 


know what to look for when developing a biotechnological process with 


regard to the biocatalyst (whole cells). They know the conditions for ster-


ile work and microbial growth and can calculate growth rates and yields, 


draw up mass balances and plan cultivation conditions accordingly. 


Contents  Contents of the module are the basics of microbial genetics and modern 


molecular biological methods, methods for screening catalysts, the de-


sign of activity assays, strategies for the development of high-


performance biocatalysts as well as procedures for cultivation in bioreac-


tors. Further contents are different methods for the determination of 


microbial growth as well as growth kinetics and physiology of growth, the 


detection and quantification of microbial metabolic performances, the 


cultivation of microorganisms including physiological performances as 


well as the morphology of fungi. 


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 Process Engineering and Natural 


Materials Technology and in the Diploma-postgraduate degree pro-


gramme in Process Engineering and Natural Materials Technology, the 


competences to be acquired in the module General Microbiology are 


required. 


Usability 
1, 6


 The module is a compulsory module in the Diploma degree programme 


in Process Engineering and Natural Materials Technology and in the Di-


ploma-postgraduate degree programme in Process Engineering and 


Natural Materials Technology in the field of study Bioprocess Engineer-


ing. It creates the prerequisites in the Diploma degree programme and in 


the Diploma-postgraduate degree programme in Process Engineering 


and Natural Materials Technology for the module Processing in Biotech-


nology. 


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 collection of protocols is rele-


vant 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 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 150 hours. 


Duration of the 


module 


The module covers one semester. 


  












 


Module number Module name Responsible lecturer 


MW-VNT-52 Bioanalytics PD Dr. Steingroewer 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students know the most important physical and chemical properties 


of biomolecules and the detection methods required for quantification. 


Students have methodological knowledge of the use of chromatographic, 


mass spectroscopic and cytometric methods to detect biomolecules and 


record physiological states of cells in the bioprocess and are familiar with 


the typical analytical instrumentation of a bioreactor. 


Contents  Contents of the module are chromatographic (HPLC, GC) and mass spec-


troscopic methods (MS, MS/MS) for the quantification of biomolecules, 


flow cytometry and optical methods for recording the physiological 


states of cells as well as the mode of action and possible applications of 


various sensors for monitoring the reaction conditions in the bioreactor. 


Teaching and learn-


ing methods 


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


study. 


Requirements for 


participation 


None. 


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


in Process Engineering and Natural Materials Technology and in the Di-


ploma-postgraduate degree programme in Process Engineering and 


Natural Materials Technology in the field of study Bioprocess Engineer-


ing. The module is a compulsory elective module of the compulsory elec-


tive module block Advanced Fundamentals in the Diploma-postgraduate 


degree programme in Process Engineering and Natural Materials Tech-


nology in the field of study Process Engineering, in the field of study 


Chemical Engineering Technology, in the field of study Wood and Fibre 


Material Technology and in the field of study Food Engineering, whereby 


either the compulsory elective module block General Fundamentals or 


the compulsory elective module block Advanced Fundamentals 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 


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


corresponds to the grade of the written examination. 


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-VNT-53 Mechanical Process Engineer-


ing and Process Analysis 


Prof. Stintz 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students know the essential unit operations of mechanical process 


engineering as well as their scientific mechanisms and are able to design 


the unit operations with the help of simplified process models. In addi-


tion, the students have basic knowledge of model building through theo-


retical and experimental process analysis. They master parameter esti-


mation according to the method of least squares, the construction of 


important experimental designs for parameter estimation as well as 


methods of experimental design for the selection of influencing varia-


bles. 


Contents  Contents of the module are methods for characterising the state of dis-


perse substance systems (particle systems), substance separation by 


filtration and sedimentation, in particular in the centrifugal force field, 


filtration with compressible filter cake, deep-bed filtration of liquids, 


spraying of liquids, comminution of solids as well as processes of ag-


glomeration of powders, in particular build-up agglomeration. Further 


contents of the module are balance equations for processes with con-


centrated and distributed balance variables, numerical methods for solv-


ing the model equations, parameter determination in theoretical process 


models, multiple regression, experimental designs for linear and quad-


ratic model approaches, methods for selecting significant influencing 


variables as well as basics of programming in MATLAB. 


Teaching and learn-


ing methods 


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


study. 


Requirements for 


participation 


In both the Diploma degree programme and in the Bachelor’s degree 


programme in Process Engineering and Natural Materials Technology, 


the competences to be acquired in the modules Fundamentals of Fluid 


Mechanics and Introduction to Process Engineering and Natural Materi-


als Technology are required. ln the Diploma-postgraduate degree pro-


gramme in Process Engineering and Natural Materials Technology, the 


fundamental competences of fluid mechanics at Bachelor’s level in engi-


neering 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 Process Engineering and Natural Materials Technology in the field of 


study Bioprocess Engineering, in the field of study Wood and Fibre Mate-


rial Technology and in the field of study Food Engineering. The module is 


a compulsory module in each case in the Bachelor’s degree programme 


in Process Engineering and Natural Materials Technology in the profile 


recommendations Bioprocess Engineering, Wood and Fibre Material 


Technology. The module is a compulsory module in the Diploma-


postgraduate degree programme in Process Engineering and Natural 


Materials Technology in the field of study Food Engineering. The module 


is a compulsory elective module of the compulsory elective module block 


General Fundamentals in the Diploma-postgraduate degree programme 


in Process Engineering and Natural Materials Technology in the field of 


study Bioprocess Engineering and in the field of study Wood and Fibre 


Material Technology, whereby either the compulsory elective module 


block General Fundamentals or the compulsory elective module block 


Advanced Fundamentals must be selected. The module cannot be se-


lected in the Diploma-postgraduate degree programme in Process Engi-


neering and Natural Materials Technology if it has already been complet-


ed in the Bachelor’s degree programme. It creates the prerequisites in 


the Diploma degree programme and in the Diploma-postgraduate de-


gree programme in Process Engineering and Natural Materials Technol-


ogy for the module Membrane Technology and Particle 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 


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-VNT-55 Enzyme and Biosensor Tech-


nology 


PD Dr. Löser 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have special knowledge and practical skills in the fields of 


enzyme technology and biosensor technology. They know the kinetics of 


important types of enzyme catalysis, have knowledge of the application 


of enzymes in practice and can determine the influence of various pa-


rameters on enzyme activity. The students know the essential compo-


nents of biosensors, have the ability to couple measurement techniques 


in an interdisciplinary way and to modify them for special problems. 


They can transfer biosensor concepts to microfluidic systems, evaluate 


the data generated and determine kinetic constants. 


Contents  Contents of the module are the structure and function of enzymes, en-


zyme nomenclature, the kinetics of enzymatically catalysed bioreactions, 


the influence of pH and temperature on enzyme activity, the effect of 


inhibitors on enzymes, practical aspects of enzyme production and the 


technical use of enzymes. Further contents of the module are the struc-


ture and mode of operation of various biosensor constructions, electro-


chemical, optical and piezoelectric transducers, immobilisation tech-


niques for receptors as well as evaluation procedures for biosensor sig-


nals in connection with microfluidic techniques. 


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 both the Diploma degree programme and in the Diploma-


postgraduate degree programme in Process Engineering and Natural 


Materials Technology, the competences to be acquired in the modules 


Fundamentals of Bioprocess Engineering and Biochemistry for Biopro-


cess Engineers are required. 


Usability The module is a compulsory elective module from the area of Basic Re-


search in the Diploma degree programme in Process Engineering and 


Natural Materials Technology and in the Diploma-postgraduate degree 


programme in Process Engineering and Natural Materials Technology in 


the field of study Bioprocess Engineering. Modules amounting to a total 


of 30 credit points must be selected from the areas of Basic Research 


study and Specialisation, of which modules amounting to at least 10 


credit points must be selected from the area of Basic Research study. 


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 


5 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 150 hours. 


Duration of the 


module 


The module covers one semester. 


  












 


Module number Module name Responsible lecturer 


MW-VNT-57 Applied Biotechnology Prof. Walther 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have in-depth, comprehensive knowledge of important 


processes from different areas of biotechnology. They know the techno-


logical, planning and administrative requirements for the implementa-


tion of these biotechnical processes in industrial practice. The students 


have the competence to present and discuss their scientific results. 


Contents  Contents of the module are procedures for soil remediation, waste 


treatment, wastewater purification, food production, for the production 


of pharmaceutical or chemical products as well as trends in laboratory 


automation, legal regulations and industrial standards of the different 


areas of biotechnology, the planning process in the construction of new 


facilities, learning how to present research results and the discussion 


culture around scientific work. 


Teaching and learn-


ing methods 


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


study. 


Requirements for 


participation 


In both the Diploma degree programme and in the Diploma-


postgraduate degree programme in Process Engineering and Natural 


Materials Technology, the competences to be acquired in the module 


Fundamentals of Bioprocess Engineering are required.  


Usability The module is a compulsory elective module from the area of Basic Re-


search in the Diploma degree programme in Process Engineering and 


Natural Materials Technology and in the Diploma-postgraduate degree 


programme in Process Engineering and Natural Materials Technology in 


the field of study Bioprocess Engineering. Modules amounting to a total 


of 30 credit points must be selected from the areas of Basic Research 


study and Specialisation, of which modules amounting to at least 10 


credit points must be selected from the area of Basic Research study. 


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 


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 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-VNT-60 Food Engineering for Biopro-


cess Engineers 


Prof. Rohm 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have basic knowledge concerning the technology and bio-


technology of the production of selected foods and are able to map the 


individual paths from the raw material to the end product on the basis of 


a vertical process structure and to present the principles of the individual 


processing steps. The students have basic knowledge of physical analysis 


methods in food science, in particular rheology and thermal analysis. 


Contents  Contents of the module are basics of food safety and food preservation 


as well as technical measures and material transformation processes in 


the production of selected foods as well as analytical methods for the 


evaluation of physical or physico-chemical properties of foods (rheology, 


differential scanning calorimetry, interpretation of interfacial phenome-


na). 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Process Engineering and Natural 


Materials Technology, the competences to be acquired in the modules 


Physics, Fundamentals of Chemistry, Introduction to Process Engineering 


and Natural Materials Technology as well as Special Topics of Mathemat-


ics are required. ln the Diploma-postgraduate degree programme in Pro-


cess Engineering and Natural Materials Technology, the fundamental 


competences of Physics, Inorganic and Organic Chemistry as well as the 


specific competences of Mathematics at engineering Bachelor’s level are 


required, as they can be acquired, for example, in the above-mentioned 


modules. 


Usability The module is a compulsory elective module from the area of Specialisa-


tion in the Diploma degree programme in Process Engineering and Natu-


ral Materials Technology and in the Diploma-postgraduate degree pro-


gramme in Process Engineering and Natural Materials Technology in the 


field of study Bioprocess Engineering. Modules amounting to a total of 


30 credit points must be selected from the areas of Basic Research study 


and Specialisation, of which modules amounting to at least 10 credit 


points must be selected from the area of Basic Research study. 


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 


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


corresponds to the grade of the examination performance. 


Frequency of the  


module 
7
 


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-VNT-61 Chemometrics Prof. Simat 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students know the process of digestion, absorption, transport and 


metabolism of nutrients in the human organism. They can interpret the 


interaction and regulation of metabolic pathways, for example after food 


intake or during fasting, and know nutrition-related diseases and have an 


overview of the function and metabolism of essential vitamins and min-


erals, the water and electrolyte balance and the acid-base balance. 


Contents  Contents of the module are structure of the gastrointestinal tract and the 


kidneys, basics of digestion, nutrient absorption and excretion, the 


course of the main metabolic pathways and their regulation.  


(including glycolysis, gluconeogenesis, glycogen synthesis and break-


down, citrate cycle, ß-oxidation, fatty acid biosynthesis, urea cycle, elec-


tron transport chain), organ-specific metabolic reactions to food intake 


and fasting, importance of vitamins and minerals, water and electrolyte 


balance and pH regulation and basic types of epidemiological studies 


and diet-related diseases. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, exercise 1 lecture hour per week, self-


study. 


Requirements for 


participation 


None. 


Usability The module is a compulsory elective module from the area of Specialisa-


tion in the Diploma degree programme in Process Engineering and Natu-


ral Materials Technology as well as in the Diploma-postgraduate degree 


programme in Process Engineering and Natural Materials Technology in 


the field of study Bioprocess Engineering, in the field of study Chemical 


Engineering and in the field of study Food Engineering. Modules totalling 


30 credit points are to be selected from the areas of Basic Research and 


Specialisation, of which modules totalling at least 10 credit points must 


be selected from the area of Basic Research. 


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 ungraded presentation of 20 hours. 


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, taking into account § 11 paragraph 1 sentence 5 


Examination Regulations of the Diploma degree programme in Process 


Engineering and Natural Materials Technology as well as the Diploma-


postgraduate degree programme in Process Engineering and Natural 


Materials Technology. The written examination is weighted once and the 


presentation three times. 


  







 


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-VNT-62 Systems Biotechnology and 


Synthetic Biology 


Prof. Walther 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals Students have in-depth knowledge and skills in the fields of systems bi-


ology, genetic engineering, tissue engineering, the application of cellular 


machines and nanobiotechnology. 


Contents  The module includes, according to the student's choice, the focus on 


systems biology, genetic engineering, tissue engineering, cellular ma-


chines and nanobiotechnology. Contents of the module are, at the stu-


dent's choice, modern investigation methods for the characterisation of 


the transcriptome and metabolome as well as metabolic material flows 


in living cells, the qualitative and energetic description of processes in-


volved in transport through biological membranes, the replication and 


transcription of DNA, protein folding, cellular energy production by 


ATPase and cell movement, techniques for DNA sequencing, DNA clon-


ing, Southern blot analysis and molecular diagnostics, as well as technical 


concepts for the reconstruction of tissues and organs using cells, scaf-


folds and biomolecules. 


Teaching and learn-


ing methods 


The module comprises, at the student's choice, lectures, exercises, semi-


nars, practical courses to the extent of 4 lecture hours per week and self-


study. The courses are to be selected from the catalogue of Systems Bio-


technology and Synthetic Biology catalogue to the extent specified. This 


catalogue, including the respective required examinations and their 


weighting, is announced at the beginning of the semester as is custom-


ary in the faculty. The teaching language of the module can be German 


or English and is announced at the beginning of each semester as is cus-


tomary in the faculty. 


Requirements for 


participation 


In the Diploma degree programme and in the Diploma-postgraduate 


degree programme in Process Engineering and Natural Materials Tech-


nology, the competences to be acquired in the modules General Micro-


biology, Biochemistry for Bioprocess Engineers and Fundamentals of 


Bioprocess Engineering are required. Knowledge of English at A-level 


(basic course) is assumed. 


Usability The module is a compulsory elective module from the area of Specialisa-


tion in the Diploma degree programme in Process Engineering and Natu-


ral Materials Technology and in the Diploma-postgraduate degree pro-


gramme in Process Engineering and Natural Materials Technology in the 


field of study Bioprocess Engineering. Modules amounting to a total of 


30 credit points must be selected from the areas of Basic Research study 


and Specialisation, of which modules amounting to at least 10 credit 


points must be selected from the area of Basic Research study. 


  







 


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 of Systems Biotechnology and Synthetic 


Biology. 


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 of Systems Biotechnolo-


gy and Synthetic Biology catalogue. 


Frequency of the  


module 


The module is offered every semester. 


Workload The total workload is 150 hours. 


Duration of the 


module 


The module covers two semesters. 


  












 


Module number Module name Responsible lecturer 


MW-VNT-63 Analytical Chemistry Prof. Brunner 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have basic knowledge of physical-chemical phenomena and 


chemical analysis methods. They can describe these and know their sig-


nificance for chemistry in nature and technology as well as their applica-


tions. They know the daily laboratory practice including the necessary 


safety measures on the basis of inorganic chemical reactions. They are 


able to assess equilibrium reactions, aspects of analytics and preparative 


inorganic chemistry on the basis of chemical-technical relevant experi-


ments. 


Contents  Contents of the module are the thematic basics of instrumental analytics 


with an in-depth focus on the problem orientation of the analytical work 


process and on the handling of real samples, including the methodologi-


cal focus on spectroscopy, chromatography and bioanalytics. Further 


contents of the module are the introduction to safe working in the labor-


atory and the handling of simple laboratory equipment, basic chemical 


work operations as well as the proper handling and disposal of chemi-


cals, the handling of hazardous substances and their critical assessment, 


experimental deepening of the learning contents on the properties of 


the main-group elements and transition metals as well as their most 


important inorganic compounds, classical qualitative and quantitative 


analysis, the preparation of experimental documentation, the keeping of 


a laboratory journal as well as work organisation and teamwork. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, practical course 2 lecture hours per 


week, self-study. 


Requirements for 


participation 


In both the Diploma degree programme and in the Bachelor’s degree 


programme in Process Engineering and Natural Materials Technology, 


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


istry and Physical Chemistry and Biochemistry are required. ln the Di-


ploma-postgraduate degree programme in Process Engineering and 


Natural Materials Technology, the fundamental competences of Inorgan-


ic and Organic Chemistry as well as the specific competences of Physical 


Chemistry and Biochemistry 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 each case in the Diploma degree 


programme in Process Engineering and Natural Materials Technology in 


the field of study Chemical Engineering Technology and in the Bachelor’s 


degree programme in Process Engineering and Natural Materials Tech-


nology in the profile recommendation Chemical Engineering Technology. 


The module is a compulsory elective module of the compulsory elective 


module block General Fundamentals in the Diploma-postgraduate de-


gree programme in Process Engineering and Natural Materials Technol-


ogy in the field of study Chemical Engineering Technology, whereby ei-


ther the compulsory elective module block General Fundamentals or the 


compulsory elective module block Advanced Fundamentals must be se-


lected. The module is a compulsory elective module of the compulsory 


elective module block Advanced Fundamentals in the Diploma-


postgraduate degree programme in Process Engineering and Natural 


Materials Technology in the field of study Bioprocess Engineering and in 


the field of study Food Engineering, whereby either the compulsory elec-


tive module block General Fundamentals or the compulsory elective 


module block Advanced Fundamentals must be selected. The module 


cannot be selected in the Diploma-postgraduate degree programme in 


Process Engineering and Natural Materials Technology if it has already 


been completed in the Bachelor’s degree programme. 


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 


5 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 150 hours. 


Duration of the 


module 


The module covers one semester. 


  












 


Module number Module name Responsible lecturer 


MW-VNT-64 Industrial Chemistry Prof. Weigand 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have basic knowledge of material aspects of industrial 


chemistry using the example of characteristic industrial production lines. 


They understand the material interdependence in the chemical, biotech-


nological and food technology industry and know the most important 


pillars of large-scale industrial chemistry, their historical development 


and economic significance. They are equally sensitised to economic and 


ecological issues and can assess material cycles holistically. They are able 


to apply the knowledge gained in their education about a variety of indi-


vidual reactions and reaction mechanisms as well as substance separa-


tion operations under economic, technical-chemical and ecological as-


pects in the energy-raw material-product network in practice. 


Contents  Contents of the module are aspects of the chemical use of fossil raw 


materials (crude oil, natural gas and coal), organic basic chemicals and 


intermediates as well as inorganic basic and bulk products, aspects of 


sustainability in chemistry and white (industrial) biotechnology, basics of 


the conception of biorefineries, the use of renewable raw materials as 


well as food (bio)technology. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, exercise 1 lecture hour per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme and in the Bachelor’s degree pro-


gramme in Process Engineering and Natural Materials Technology, the 


competences to be acquired in the modules Engineering Mathematics, 


Special Topics of Mathematics, Fundamentals of Chemistry as well as 


Physical Chemistry and Biochemistry are required. ln the Diploma-


postgraduate degree programme in Process Engineering and Natural 


Materials Technology, the fundamental competences of Inorganic and 


Organic Chemistry as well as the specific competences of Physical Chem-


istry and Biochemistry, extended and specific competences of Mathe-


matics at engineering Bachelor’s level are required, as they can be ac-


quired for example in the aforementioned modules. 


  







 


Usability
 21


 The module is a compulsory module in each case in the Diploma degree 


programme in Process Engineering and Natural Materials Technology in 


the field of study Chemical Engineering Technology in the Bachelor’s de-


gree programme in Process Engineering and Natural Materials Technol-


ogy in the profile recommendation Chemical Engineering Technology. 


The module is a compulsory elective module of the compulsory elective 


module block Advanced Fundamentals in the Diploma-postgraduate 


degree programme in Process Engineering and Natural Materials Tech-


nology in the field of study Process Engineering, whereby either the 


compulsory elective module block General Fundamentals or the compul-


sory elective module block Advanced Fundamentals must be selected. 


The module is a compulsory elective module of the compulsory elective 


module block General Fundamentals in the Diploma-postgraduate de-


gree programme in Process Engineering and Natural Materials Technol-


ogy in the field of study Chemical Engineering Technology, whereby ei-


ther the compulsory elective module block General Fundamentals or the 


compulsory elective module block Advanced Fundamentals must be se-


lected. The module cannot be selected in the Diploma-postgraduate de-


gree programme in Process Engineering and Natural Materials Technol-


ogy if it has already been completed in the Bachelor’s degree pro-


gramme. It creates the prerequisites in the Diploma degree programme 


and in the Diploma-postgraduate degree programme in Process Engi-


neering and Natural Materials Technology for the modules High-


performance Materials as well as Chemical Water 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. 


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 


module 


The module covers one semester. 


  












 


Module number Module name Responsible lecturer 


MW-VNT-65 Fundamental Chemical Analy-


sis 


Prof. Brunner 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have in-depth practical laboratory knowledge in the fields 


of organic chemistry, biochemistry and analytical chemistry. They have 


knowledge of basic reactions in organic chemistry and biochemistry and 


are able to understand chemical reaction complexes, synthesise organic 


(also biologically active) compounds and identify them analytically. They 


know contemporary methods and instruments of analytical chemistry. 


Contents  Contents of the module are redox reactions of organic oxygen com-


pounds, carbonyl reactions of aldehydes and ketones, nucleophilic reac-


tions of carboxylic acid derivatives, nucleophilic substitution at the satu-


rated C atom as well as chromatographic separation processes in organic 


chemistry. Further contents of the module are the thematic basics of 


instrumental analytics with an in-depth focus on the problem orientation 


of the analytical work process and on the handling of real samples. In 


addition, it includes the methodological focus on spectroscopy, chroma-


tography and bioanalysis. 


Teaching and learn-


ing methods 


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


week, self-study. 


Requirements for 


participation 


In both the Diploma degree programme and in the Bachelor’s degree 


programme in Process Engineering and Natural Materials Technology, 


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


istry and Physical Chemistry and Biochemistry are required. ln the Di-


ploma-postgraduate degree programme in Process Engineering and 


Natural Materials Technology, the fundamental competences of Inorgan-


ic and Organic Chemistry as well as the specific competences of Physical 


Chemistry and Biochemistry 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 each case in the Diploma degree 


programme in Process Engineering and Natural Materials Technology in 


the field of study Chemical Engineering Technology and in the Bachelor’s 


degree programme in Process Engineering and Natural Materials Tech-


nology in the profile recommendation Chemical Engineering Technology. 


The module is a compulsory elective module of the compulsory elective 


module block Advanced Fundamentals in the Diploma-postgraduate 


degree programme in Process Engineering and Natural Materials Tech-


nology in the field of study Bioprocess Engineering and in the field of 


study Food Engineering, whereby either the compulsory elective module 


block General Fundamentals or the compulsory elective module block 


Advanced Fundamentals must be selected. The module is a compulsory 


elective module of the compulsory elective module block General Fun-


damentals in the Diploma-postgraduate degree programme in Process 


Engineering and Natural Materials Technology in the field of study Chem-


ical Engineering Technology, whereby either the compulsory elective 


module block General Fundamentals or the compulsory elective module 


block Advanced Fundamentals must be selected. The module cannot be 


selected in the Diploma-postgraduate degree programme in Process 


Engineering and Natural Materials Technology if it has already been 


completed in the Bachelor’s degree programme.  


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 a written 


test of 60 minutes duration. 


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 collection of protocols is weighted twice and 


the written test is weighted once. 


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-VNT-66 Chemical Processes and Mate-


rial Separation Operations 


Prof. Weigand 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students are able to successfully work on technical-chemical and 


biotechnological relevant tasks for solving problems in the determination 


of substance properties as well as in thermodynamic, kinetic and reac-


tion-technical investigations on a laboratory scale, to evaluate test results 


according to modern mathematical methods and, building on this, to 


independently design complex laboratory test stands, to participate in 


their construction and to operate them. 


Contents  The contents of the module are practical experiments on the core topics 


of chemical engineering and reaction engineering, including contents of 


basic thermal operations, experiments on mass and heat transport and 


on types of reaction control, experiments on heat transport and reaction 


and on brewery technology. 


Teaching and learn-


ing methods 


Practical course 3 lecture hours per week, self-study. 


Requirements for 


participation 


In both the Diploma degree programme and in the Bachelor’s degree 


programme in Process Engineering and Natural Materials Technology, 


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


istry and Physical Chemistry and Biochemistry are required. ln the Di-


ploma-postgraduate degree programme in Process Engineering and 


Natural Materials Technology, the fundamental competences of Inorgan-


ic and Organic Chemistry as well as the specific competences of Physical 


Chemistry and Biochemistry 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 each case in the Diploma degree 


programme in Process Engineering and Natural Materials Technology in 


the field of study Chemical Engineering Technology and in the Bachelor’s 


degree programme in Process Engineering and Natural Materials Tech-


nology in the profile recommendation Chemical Engineering Technology. 


The module is a compulsory elective module of the compulsory elective 


module block Advanced Fundamentals in the Diploma-postgraduate 


degree programme in Process Engineering and Natural Materials Tech-


nology in the field of study Process Engineering, whereby either the 


compulsory elective module block General Fundamentals or the compul-


sory elective module block Advanced Fundamentals must be selected. 


The module is a compulsory elective module of the compulsory elective 


module block General Fundamentals in the Diploma-postgraduate de-


gree programme in Process Engineering and Natural Materials Technol-


ogy in the field of study Chemical Engineering Technology, whereby ei-


ther the compulsory elective module block General Fundamentals or the 


compulsory elective module block Advanced Fundamentals must be se-


lected. The module cannot be selected in the Diploma-postgraduate de-


gree programme in Process Engineering and Natural Materials Technol-


ogy if it has already been completed in the Bachelor’s degree pro-


gramme. 


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 oral test 


of 30 minutes duration. 


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 collection of protocols is weighted twice and 


the oral test is weighted once. 


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-VNT-67 High-performance Materials Prof. Kaskel 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals Based on a sound basic knowledge of the production, structure, modifi-


cation and characterisation of modern solid and nanomaterials, the stu-


dents have an overview of their use and application as selective adsor-


bents or catalysts or in sensor technology, electronics or surface modifi-


cation. The students know the relations between chemical composition, 


structure, chemical bonding and substance properties and know how to 


assess these for the production and application of high-performance 


materials. 


Contents  Contents of the module are basics of modern inorganic solid state and 


material chemistry, especially in the field of micro- and mesoporous ma-


terials such as metal-organic framework compounds, zeolites, ordered 


mesoporous oxides and xerogels with regard to their structure-property 


relationships. Further contents of the module are the most important 


methods for the characterisation of solids and their basic functionalities, 


the basics of various nanomaterials and nanostructures such as carbon 


nanotubes, silicon nanorods, nanoparticles, and graphene, possibilities 


for the targeted control of optical, electrical and magnetic properties of 


nanomaterials as well as methods for their physico-chemical explana-


tion. 


Teaching and learn-


ing methods 


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


study. 


Prerequisites for  


participation 
2
 


The competences to be acquired in the modules Special Topics of Math-


ematics, Physics, Fundamentals of Chemistry and Industrial Chemistry 


are required in the Diploma degree programme in Process Engineering 


and Natural Materials Technology. The competences to be acquired in 


the module Industrial Chemistry are required in the Diploma-


postgraduate degree programme in Process Engineering and Natural 


Materials Technology. In the Diploma-postgraduate degree programme 


in Process Engineering and Natural Materials Technology, the basic com-


petences of physics, inorganic and organic chemistry as well as specific 


competences of 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 elective module from the area of Basic Re-


search in the Diploma degree programme in Process Engineering and 


Natural Materials Technology and in the Diploma-postgraduate degree 


programme in Process Engineering and Natural Materials Technology in 


the field of study Chemical Engineering. Modules amounting to a total of 


30 credit points must be selected from the areas of Basic Research study 


and Specialisation, of which modules amounting to at least 10 credit 


points must be selected from the area of Basic Research study. 


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 


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-VNT-68 Macromolecular Chemistry Prof. Jordan 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have basic knowledge of the fundamentals of macromolec-


ular chemistry. They know basic terms and formation mechanisms, cor-


relations between chemical and physical structure and polymer proper-


ties. They have knowledge of the processing of polymers into fibres, plas-


tics, adhesives, lacquers and special applications. The students are able 


to classify polymers as indispensable materials for applications in the 


daily needs of technology, nanotechnology and biomedicine. 


Contents  Contents of the module are the basics of polymerisation reactions, poly-


condensation and polyaddition reactions, kinetics of chain and step reac-


tions to macromolecular compounds, polymerisation processes, specific 


properties of polymers, structure-property relationships, polymers as 


materials and their fields of application in daily needs and technology 


(nanotechnology, biomedicine, composites). 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Process Engineering and Natural 


Materials Technology, the competences to be acquired in the modules 


Fundamentals of Chemistry and Physical Chemistry and Biochemistry are 


required. ln the Diploma-postgraduate degree programme in Process 


Engineering and Natural Materials Technology, the fundamental compe-


tences of Inorganic and Organic Chemistry and the specific competences 


of Physical Chemistry and Biochemistry at engineering Bachelor’s level 


are required, as they can be acquired, for example, in the aforemen-


tioned modules. 


Usability The module is a compulsory elective module from the area of Basic Re-


search in the Diploma degree programme in Process Engineering and 


Natural Materials Technology and in the Diploma-postgraduate degree 


programme in Process Engineering and Natural Materials Technology in 


the field of study Chemical Engineering. Modules amounting to a total of 


30 credit points must be selected from the areas of Basic Research study 


and Specialisation, of which modules amounting to at least 10 credit 


points must be selected from the area of Basic Research study. 


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. 


Credit points and 


grades 


5 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 semester. 







 


Workload The total workload is 150 hours. 


Duration of the 


module 


The module covers two semesters. 


  












 


Module number Module name Responsible lecturer 


MW-VNT-69 Chemical-technical Fundamen-


tals of Renewable Energy 


Prof. Kaskel 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have basic chemical knowledge of processes in energy 


technology. They know how solar cells work, the different concepts of 


thin-film solar cells, organic solar cells as well as the silicon solar cell with 


a focus on chemical composition of the layer systems used as well as the 


corresponding manufacturing processes (e.g. chemical vapour deposi-


tion). The students are also able to evaluate new technologies of electri-


cal energy storage, such as lithium ion batteries and electrochemical 


double-layer capacitors, taking into account chemical composition, pro-


duction and mode of operation. In connection with hydrogen technology, 


the students know processes for hydrogen production, concepts of hy-


drogen storage, for example in hydrides, as well as fuel cell types and 


their production and material selection. 


Contents  Contents of the module are the basics of electrochemical energy conver-


sion in accumulators and fuel cells, structure and mechanism of different 


battery types including batteries of the latest generations such as lithi-


um-ion batteries and lithium-sulphur batteries as well as supercapaci-


tors, and methods for characterising the performance characteristics of 


the storage materials. Further contents of the module are chemical pro-


cesses for the industrial production of microcrystalline silicon solar cells, 


structure and materials for thin-film solar cells and modern, flexible and 


portable solar cell concepts including the underlying chemistry, fuel cells 


for hydrogen-powered vehicles, hydrogen storage, low-temperature fuel 


cells, stationary fuel cells, high-temperature fuel cell concepts as well as 


ion conductors. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, practical course 2 lecture hours per 


week, self-study. 


Requirements for 


participation 


Iin the Diploma degree programme in Process Engineering and Natural 


Materials Technology, the competences to be acquired in the modules 


Fundamentals of Chemistry and Physical Chemistry and Biochemistry are 


required. ln the Diploma-postgraduate degree programme in Process 


Engineering and Natural Materials Technology, the fundamental compe-


tences of Inorganic and Organic Chemistry and the specific competences 


of Physical Chemistry and Biochemistry at engineering Bachelor’s level 


are required, as they can be acquired, for example, in the aforemen-


tioned modules. 


  







 


Usability The module is a compulsory elective module from the area of Basic Re-


search in the Diploma degree programme in Process Engineering and 


Natural Materials Technology and in the Diploma-postgraduate degree 


programme in Process Engineering and Natural Materials Technology in 


the field of study Chemical Engineering. Modules amounting to a total of 


30 credit points must be selected from the areas of Basic Research study 


and Specialisation, of which modules amounting to at least 10 credit 


points must be selected from the area of Basic Research study. 


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 collection of protocols is rele-


vant 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 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 150 hours. 


Duration of the 


module 


The module covers one semester. 


  












 


Module number Module name Responsible lecturer 


MW-VNT-70 Particles and Interfaces Prof. Stintz 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals Students are able to use engineering thinking to characterise disperse 


particle systems and to design industrial processes to change the state of 


dispersity and to meet specific purity requirements. They have in-depth 


knowledge of the technology-relevant characterisation of disperse sys-


tems, of interfacial processes and of the physico-chemical properties of 


interfaces. They can use this knowledge for the development or pro-


cessing of disperse substance systems and have knowledge of the char-


acterisation and influencing of solid-fluid and fluid-fluid interfaces. 


Contents  Contents of the module are advanced methods and measurement tech-


niques for size and shape analysis of particles in liquids, gases and pow-


ders, criteria for the selection of methods for specific analytical tasks, 


measurement techniques for particle systems in the submicrometre 


range, measurement techniques for process-related characterisation, 


criteria for sampling, sample preparation, presentation of results and for 


the evaluation of classification processes. Further contents of the module 


are physico-chemical processes at the interface between two phases, 


models applicable for interface characterisation, methods for character-


ising the electrical properties of suspended particles, gas adsorption on 


powders, the targeted influencing of the macroscopic properties and 


stability of disperse systems by interface properties. 


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 Process Engineering and Natural 


Materials Technology, the competences to be acquired in the modules 


Physics, Fundamentals of Mechanical and Thermal Process Engineering, 


Fluid Mechanics for Mechanical Process Engineering as well as Consoli-


dation and Application of Thermal Process Engineering are required. In 


the Diploma-postgraduate degree programme in Process Engineering 


and Natural Materials Technology, the competences to be acquired in 


the modules Fundamentals of Mechanical and Thermal Process Engi-


neering, Fluid Mechanics for Mechanical Process Engineering as well as 


Consolidation and Application of Thermal Process Engineering are re-


quired. ln the Diploma-postgraduate degree programme in Process En-


gineering and Natural Materials Technology, the basic competences of 


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


can be acquired in the aforementioned modules, for example. 


  







 


Usability The module is a compulsory elective module from the area of Specialisa-


tion in the Diploma degree programme in Process Engineering and Natu-


ral Materials Technology and in the Diploma-postgraduate degree pro-


gramme in Process Engineering and Natural Materials Technology in the 


field of study Chemical Engineering. Modules amounting to a total of 30 


credit points must be selected from the areas of Basic Research and Spe-


cialisation, of which modules amounting to at least 10 credit points must 


be selected from the area of Basic Research. 


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 


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-VNT-72 Chemistry of Food: Reactions and 


Functionalities of Ingredients, 


Residues and Packaging 


Prof. Henle 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students master the basic interpretations of chemical reactions in 


food as well as the evaluation of functional or toxicologically relevant 


ingredients in food. They know important test methods for the character-


isation of packaging properties and safety as well as their legal basis. 


Contents  Contents of the module are important biomolecules in their capacity as 


food ingredients as well as selected chemical reactions occurring during 


the processing and storage of food with their functional consequences. 


Further contents of the module are substance groups and their analytics, 


which are deliberately added to food or contaminate food as environ-


mental contaminants, as well as basics for assessing the functionality of 


packaging materials and their specific application to food. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Process Engineering and Natural 


Materials Technology, the competences to be acquired in the module 


Physical Chemistry and Biochemistry are required. ln the Diploma-


postgraduate degree programme in Process Engineering and Natural 


Materials Technology, the specific competences of Physical Chemistry 


and Biochemistry at Bachelor’s level in engineering science are required, 


as they can be acquired, for example, in the module named above. 


Usability The module is a compulsory elective module from the area of Specialisa-


tion in the Diploma degree programme in Process Engineering and Natu-


ral Materials Technology and in the Diploma-postgraduate degree pro-


gramme in Process Engineering and Natural Materials Technology in the 


field of study Chemical Engineering. Modules amounting to a total of 30 


credit points must be selected from the areas of Basic Research and Spe-


cialisation, of which modules amounting to at least 10 credit points must 


be selected from the area of Basic Research. 


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 


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-VNT-73 Biomimetic Materials Synthesis Prof. Mertig 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals Students have basic knowledge of the modern approaches to biomimetic 


materials synthesis formulated by Stephen Mann and can apply biologi-


cal principles of molecular recognition and self-organisation using cellu-


lar mechanisms and motors to design new materials with tailored struc-


tural and chemical-physical properties. They know properties of the cor-


responding biological structures in order to use them as templates for 


the controlled organisation of inorganic matter on the molecular scale. 


Students are able to apply modern methods to characterise and manipu-


late the generated materials. 


Contents  Contents of the module are biomolecular templating, molecular motors 


and their application in nanotechnology, bacterial surface proteins, DNA 


as a construction material, marine sponges, biosensors, synthesis of 


nanotubes and nanowires, and dielectrophoresis. 


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 Process Engineering and Natural 


Materials Technology, the competences to be acquired in the modules 


Physics and Fundamentals of Chemistry are required. ln the Diploma-


postgraduate degree programme in Process Engineering and Natural 


Materials Technology, the fundamental competences of Physics and In-


organic and Organic Chemistry at Bachelor’s level in engineering are re-


quired, as they can be acquired, for example, in the aforementioned 


modules. 


Usability The module is a compulsory elective module from the area of Specialisa-


tion in the Diploma degree programme in Process Engineering and Natu-


ral Materials Technology and in the Diploma-postgraduate degree pro-


gramme in Process Engineering and Natural Materials Technology in the 


field of study Chemical Engineering. Modules amounting to a total of 30 


credit points must be selected from the areas of Basic Research and Spe-


cialisation, of which modules amounting to at least 10 credit points must 


be selected from the area of Basic Research. 


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 


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 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 150 hours. 


Duration of the 


module 


The module covers one semester. 


  












 


Module number Module name Responsible lecturer 


MW-VNT-74 Chemical Fundamentals of 


Wood and Fibre Materials 


Technology 


Prof. Fischer 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals Building on their basic chemical knowledge, the students have in-depth 


knowledge of the chemical characteristics of wood and wood-based ma-


terials. The students are able to draw conclusions about the practical 


application, the use and the performance of the substances based on 


their knowledge of the structure and reaction modes of some groups of 


substances and materials that are important in wood and fibre materials 


technology for the utilisation and refinement of wood. 


Contents  Contents of the module are the possible reactions of the different wood 


components during chemical processing, the resulting reaction products 


and their utilisation possibilities. 


Teaching and learn-


ing methods 


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


study. 


Requirements for 


participation 


In both the Diploma degree programme and in the Bachelor’s degree 


programme in Process Engineering and Natural Materials Technology, 


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


istry and Physical Chemistry and Biochemistry are required. ln the Di-


ploma-postgraduate degree programme in Process Engineering and 


Natural Materials Technology, the fundamental competences of inorgan-


ic and organic chemistry at Bachelor’s level in engineering 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 Process Engineering and Natural Materials Technology in the field of 


study Wood and Fibre Material Technology and in the Bachelor’s degree 


programme in Process Engineering and Natural Materials Technology in 


the profile recommendation Wood and Fibre Material Technology. The 


module is a compulsory elective module of the compulsory elective 


module block Advanced Fundamentals in the Diploma-postgraduate 


degree programme in Process Engineering and Natural Materials Tech-


nology in the field of study Chemical Engineering Technology and in the 


field of study Food Engineering, whereby either the compulsory elective 


module block General Fundamentals or the compulsory elective module 


block Advanced Fundamentals must be selected. The module is a com-


pulsory elective module of the compulsory elective module block General 


Fundamentals in the Diploma-postgraduate degree programme in Pro-


cess Engineering and Natural Materials Technology in the field of study 


Wood and Fibre Material Technology, whereby either the compulsory 


elective module block General Fundamentals or the compulsory elective 


module block Advanced Fundamentals must be selected. The module 


cannot be selected in the Diploma-postgraduate degree programme in 


Process Engineering and Natural Materials Technology if it has already 


been completed in the Bachelor’s degree programme. It creates the pre-


requisites in the Diploma degree programme and in the Diploma-


postgraduate degree programme in Process Engineering and Natural 


Materials Technology for the modules Coating and Bonding Technolo-


gies, Paper and Cellulose Chemistry as well as Fiber and Paper Physics. 


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 paper with a pro-


cessing time until the end of the semester. The paper 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 oral examination performance is weighted 


seven times and the paper three times. 


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-VNT-75 Fundamentals of Wood Ana-


tomy 


Prof. Wagenführ 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have basic knowledge of the anatomy of wood. They rec-


ognise wood anatomical characteristics of the most important native 


woods and can independently determine and describe wood species. 


The students have basic knowledge of wood science in the field of sys-


tematic and applied wood anatomy and are qualified for further work in 


the subject area. They are proficient in the scientifically exact anatomical 


examination and complex documentation of a given type of wood. Fur-


thermore, the students have basic knowledge of the microscopic and 


submicroscopic cell structure of the wood and plant species relevant to 


paper technology and are able to recognise and document influences 


from the processes of paper production and processing on the cell mor-


phology. 


Contents  Contents of the module are basics on the forest and tree, the macro-


scopic, microscopic and submicroscopic structure of the wood, wood 


characteristics and structural changes for deriving certain wood proper-


ties, the special tissue of the trees, the influence of the structural charac-


teristics on the wood properties and the technical use of native and non-


native wood species, the macroscopic characteristics for wood species 


identification, the cell types and shapes as well as morphological struc-


tural characteristics for macroscopic and microscopic identification of 


both wood and plant species relevant to wood technology and paper 


technology, staining methods for microscopic wood species description 


and cell analysis as well as the variation of cell shapes during the pro-


cesses of paper production. 


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. 


Prerequisites for  


participation 
2
 


The competences to be acquired in the module Introduction to Process 


Engineering and Natural Materials Technology are required in both the 


Diploma degree programme and in the Bachelor’s degree programme in 


Process Engineering and Natural Materials Technology. ln the Diploma-


postgraduate degree programme in Process Engineering and Natural 


Materials Technology, the basic competences of Process Engineering and 


Natural Materials Technology 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 a compulsory module in each case in the Diploma degree 


programme in Process Engineering and Natural Materials Technology in 


the field of study Wood and Fibre Material Technology and in the Bache-


lor’s degree programme in Process Engineering and Natural Materials 


Technology in the profile recommendation Wood and Fibre Material 


Technology. The module is a compulsory elective module of the compul-


sory elective module block Advanced Fundamentals in the Diploma-


postgraduate degree programme in Process Engineering and Natural 


Materials Technology in the field of study Bioprocess Engineering, 


whereby either the compulsory elective module block General Funda-


mentals or the compulsory elective module block Advanced Fundamen-


tals must be selected. The module is a compulsory elective module of the 


compulsory elective module block General Fundamentals in the Diplo-


ma-postgraduate degree programme in Process Engineering and Natural 


Materials Technology in the field of study Wood and Fibre Material Tech-


nology, whereby either the compulsory elective module block General 


Fundamentals or the compulsory elective module block Advanced Fun-


damentals must be selected. The module cannot be selected in the Di-


ploma-postgraduate degree programme in Process Engineering and 


Natural Materials Technology if it has already been completed in the 


Bachelor’s degree programme. It creates the prerequisites in the Diplo-


ma degree programme and in the Diploma-postgraduate degree pro-


gramme in Process Engineering and Natural Materials Technology for the 


modules Coating and Bonding Technologies, Timber Construction, Wood 


Preservation, Scientific Work in Wood Technology, Innovative Fiber-Based 


Bioproducts, Paper and Cellulose Chemistry, Paper Loops and Treatment 


of Paper for Recycling as well as Fiber and Paper Physics. 


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 paper with a pro-


cessing time until the end of the semester. 


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 oral examination performance is weighted 


seven times and the paper three times. 


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-VNT-76 Basic Processes of Manufactur-


ing and Processing of Wood-


based Materials and Paper 


Prof. Wagenführ 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have basic process and processing technology knowledge 


of the process-technical possibilities of the formation including shaping, 


modification and tempering of wood and fibre materials as well as paper 


pulp. They have knowledge of the specific mechanical-physical, thermal, 


biological and chemical processes that take place in the process and the 


changes in state as well as changes in position, shape and composition 


that are caused. The students are able to analyse, model, select and de-


sign the processes of providing the raw materials, creating structural 


elements, manipulating or modifying them as well as forming the mate-


rial structure, shaping and tempering. They have fundamental 


knowledge of process and processing technology for the manufacture of 


products from wood and fibre materials as well as from paper, in particu-


lar process-technical aspects analogous to the main manufacturing 


groups (basic processes), which are the focus of attention in terms of 


materials. The students have the competence for the material and ener-


gy-economic, ecological and safety-related evaluation of processing pro-


cedures on wood and fibre materials as well as on paper, cardboard and 


paperboards. They can select, analyse, model and design processing 


procedures and are able to measure and evaluate process parameters. 


Contents  Contents of the module are the processes for the production of wood 


and fibre materials, for the production of paper pulp, processes for the 


forming, modification and tempering of these composites, processes for 


the provision of raw materials, processes for the production of structural 


elements, the manipulation and modification of structural elements as 


well as material structure formation, forming and tempering. Further 


contents of the module are processes for processing wood-based mate-


rials and fibre-based materials and processes for processing paper, pro-


cess-technical aspects of the respective main manufacturing groups 


(basic processes) and their material-specific relevance. 


Teaching and learn-


ing methods 


Lecture 8 lecture hours per week, self-study. 


Prerequisites for  


participation 
2
 


The competences to be acquired in the module Introduction to Process 


Engineering and Natural Materials Technology are required in both the 


Diploma degree programme and in the Bachelor’s degree programme in 


Process Engineering and Natural Materials Technology. ln the Diploma-


postgraduate degree programme in Process Engineering and Natural 


Materials Technology, the basic competences of Process Engineering and 


Natural Materials Technology at Bachelor’s level in engineering science 


are required, as they can be acquired, for example, in the aforemen-


tioned module. 


  







 


Usability 
1
 The module is a compulsory module in the Diploma degree programme 


in Process Engineering and Natural Materials Technology in the field of 


study Wood and Fibre Material Technology and in the Bachelor’s degree 


programme in Process Engineering and Natural Materials Technology in 


the profile recommendation Wood and Fibre Material Technology. The 


module is a compulsory elective module of the compulsory elective 


module block Advanced Fundamentals in the Diploma-postgraduate 


degree programme in Process Engineering and Natural Materials Tech-


nology in the field of study Process Engineering, in the field of study Bio-


process Engineering and in the field of study Chemical Engineering, 


whereby either the compulsory elective module block General Funda-


mentals or the compulsory elective module block Advanced Fundamen-


tals must be selected. The module is a compulsory elective module of the 


compulsory elective module block General Fundamentals in the Diplo-


ma-postgraduate degree programme in Process Engineering and Natural 


Materials Technology in the field of study Wood and Fibre Material Tech-


nology, whereby either the compulsory elective module block General 


Fundamentals or the compulsory elective module block Advanced Fun-


damentals must be selected. The module cannot be selected in the Di-


ploma-postgraduate degree programme in Process Engineering and 


Natural Materials Technology if it has already been completed in the 


Bachelor’s degree programme. It creates the prerequisites in the Diplo-


ma degree programme and in the Diploma-postgraduate degree pro-


gramme in Process Engineering and Natural Materials Technology for the 


modules Coating and Bonding Technologies, Timber Construction, Wood 


Preservation, Scientific Work in Wood Technology, Innovative Fiber-Based 


Bioproducts, Paper and Cellulose Chemistry, Paper Loops and Treatment 


of Paper for Recycling, Product Manufacturing, Fiber and Paper Physics, 


Special Process and Control Strategies in Paper Production and Cutting 


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 


10 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 300 hours. 


Duration of the 


module 


The module covers one semester. 


  












 


Module number Module name Responsible lecturer 


MW-VNT-77 Physical Fundamentals of 


Wood Technology and Paper 


Technology 


Prof. Wagenführ 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have basic knowledge of the physical behaviour of solid 


wood, wood-based materials and papers under the influence of different 


external influencing and load parameters. They are able to draw conclu-


sions about the application, use and performance of solid wood, wood-


based materials and papers from the existing material relationships and 


behaviours and can design materials in a way that is suitable for the 


stresses. 


Contents  Considering the structure-property relationships, i.e. the chemical and 


anatomical structure, the module covers all relevant physical properties, 


in particular the hygroscopic and mechanical short- and long-term be-


haviour (static, dynamic), the density as well as the porosity of solid 


wood, wood-based materials and paper. Further contents are the optical 


properties and surface properties of paper, test methods for evaluating 


surface properties as well as changes in physical properties during the 


processes of paper production. 


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 and in the Bachelor’s degree pro-


gramme in Process Engineering and Natural Materials Technology, the 


competences to be acquired in the modules Physics and Engineering 


Mechanics are required. In the Diploma-postgraduate degree pro-


gramme in Process Engineering and Natural Materials Technology, the 


basic competences of physics as well as statics and strength of materials 


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 Process Engineering and Natural Materials Technology in the field of 


study Wood and Fibre Material Technology and in the Bachelor’s degree 


programme in Process Engineering and Natural Materials Technology in 


the profile recommendation Wood and Fibre Material Technology. The 


module is a compulsory elective module of the compulsory elective 


module block General Fundamentals in the Diploma-postgraduate de-


gree programme in Process Engineering and Natural Materials Technol-


ogy in the field of study Wood and Fibre Material Technology, whereby 


either the compulsory elective module block General Fundamentals or 


the compulsory elective module block Advanced Fundamentals must be 


selected. The module cannot be selected in the Diploma-postgraduate 


degree programme in Process Engineering and Natural Materials Tech-


nology if it has already been completed in the Bachelor’s degree pro-


gramme. It creates the prerequisites in the Diploma degree programme 


and in the Diploma-postgraduate degree programme in Process Engi-


neering and Natural Materials Technology for the modules Timber Con-


struction,Scientific Work in Wood Technology, Innovative Fiber-Based 


Bioproducts, Machines and Processes in Paper Manufacturing, Machines 


and Processes in Paper Processing, Development of Furniture and Build-


ing Elements, Paper Loops and Treatment of Paper for Recycling as well 


as Fiber and Paper Physics. 


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 semes-


ter. The paper 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 seven times 


and the paper three times. 


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-VNT-78 Technology of Wood-based 


Materials Manufacturing and 


Paper Manufacturing 


Prof. Wagenführ 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have basic process and processing technology knowledge 


of the possibilities of forming wood and fibre materials as well as paper. 


They can assess process-technical aspects and have the competence to 


present the technological processes for the production of wood and fibre 


materials including paper, cardboard and paperboards and can evaluate 


the production processes in terms of material technology, energy, econ-


omy and safety. 


Contents  Contents of the module are the most important technologies including 


machines and plants for the production of wood and fibre materials as 


well as paper, procedure-technical and process-technical possibilities for 


the shaping, modification and tempering of wood and fibre materials 


and paper, processes for the provision of raw materials, processes for 


the production of structural elements, possibilities for their manipulation 


or modification as well as processes and technologies for material struc-


ture formation, shaping and tempering. 


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 Process Engineering and Natural 


Materials Technology, the competences to be acquired in the modules 


Fundamentals of Material Science and Introduction to Process Engineer-


ing and Natural Materials Technology are required. ln the Diploma-


postgraduate degree programme in Process Engineering and Natural 


Materials Technology, the fundamental competences of materials engi-


neering at engineering Bachelor’s level are required, as they can be ac-


quired, for example, in the aforementioned modules. 


Usability 
1
 The module is a compulsory module in the Diploma degree programme 


in Process Engineering and Natural Materials Technology and in the Di-


ploma-postgraduate degree programme in Process Engineering and 


Natural Materials Technology in the field of study Wood and Fibre Mate-


rial Technology. The module is a compulsory elective module of the 


compulsory elective module block Advanced Fundamentals in the Di-


ploma-postgraduate degree programme in Process Engineering and 


Natural Materials Technology in the field of study Process Engineering as 


well as in the field of study Chemical Engineering Technology, whereby 


either the compulsory elective module block General Fundamentals or 


the compulsory elective module block Advanced Fundamentals has to 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 20 


hours. 


  







 


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 oral examination performance is weighted 


seven times and the presentation three times. 


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-VNT-79 Technology of Wood-based 


Materials Processing and Pa-


per Processing 


Prof. Wagenführ 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have basic knowledge of processes and processing tech-


nology for manufacturing products from wood and fibre materials as 


well as from paper. They are able to select the individual processing 


steps and combine them into one technology. The students know the 


practical procedure for selecting machines and systems and can meas-


ure and evaluate relevant process variables. 


Contents  Contents of the module are the essential technologies for the processing 


of wood and fibre materials as well as for the processing of wood and 


paper, the associated machines and plants, criteria for their selection, 


material-constructive and mechanical engineering basics for the pro-


cessing of wood and fibre materials as well as of paper and the associat-


ed technological processes. 


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 Process Engineering and Natural 


Materials Technology, the competences to be acquired in the modules 


Introduction to Process Engineering and Natural Materials Technology, 


Fundamentals of Fluid Mechanics, Engineering Thermodynamics/Heat 


Transfer as well as Processing Machines and Apparatus Technology are 


required. ln the Diploma-postgraduate degree programme in Process 


Engineering and Natural Materials Technology, the basic competences of 


fluid mechanics, technical thermodynamics and heat transfer as well as 


of machines and equipment for the production of mass-produced con-


sumer goods 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 Process Engineering and Natural Materials Technology and in the Di-


ploma-postgraduate degree programme in Process Engineering and 


Natural Materials Technology in the field of study Wood and Fibre Mate-


rial Technology. The module is a compulsory elective module of the 


compulsory elective module block Advanced Fundamentals in the Di-


ploma-postgraduate degree programme in Process Engineering and 


Natural Materials Technology in the field of study Chemical Engineering 


Technology, whereby either the compulsory elective module block Gen-


eral Fundamentals or the compulsory elective module block Advanced 


Fundamentals 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 


hours. 


  







 


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 oral examination performance is weighted 


seven times and the presentation three times. 


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-VNT-82 Machines and Processes in 


Paper Manufacturing 


Prof. Miletzky 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have a sound knowledge of the individual papermaking 


processes with a focus on paper machine, coating technology and finish-


ing. They have a basic overview of the product-specific plant technology, 


including tissue paper production, and are able to apply the paper pro-


duction processes. 


Contents  Contents of the module are the basic composition of papers and coating 


colours (raw materials and auxiliary materials), the individual processes 


as well as the technology including the individual sections of the paper 


and coating machine as well as the subsequent equipment, in particular 


the forming, dewatering, drying and finishing of the papers as well as the 


application of chemical additives. Further contents are the special com-


position of coating colours, their preparation, the different application 


possibilities and the processes for drying the coating colours as well as 


the construction of coating machines. 


Teaching and learn-


ing methods 


Lecture 3 lecture hours per week, practical course 1 lecture hour per 


week, self-study. 


Prerequisites for  


participation 
2
 


The competences to be acquired in the modules Introduction to Process 


Engineering and Natural Materials Technology and Physical Fundamen-


tals of Wood Technology and Paper Technology are required in the Di-


ploma degree programme in Process Engineering and Natural Materials 


Technology. The competences to be acquired in the module Physical 


Fundamentals of Wood Technology and Paper Technology are required 


in the Diploma-postgraduate degree programme in Process Engineering 


and Natural Materials Technology. ln the Diploma-postgraduate degree 


programme in Process Engineering and Natural Materials Technology, 


the basic competences of Process Engineering and Natural Materials 


Technology 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 a compulsory elective module from the area of Basic Re-


search in the Diploma degree programme in Process Engineering and 


Natural Materials Technology and in the Diploma-postgraduate degree 


programme in Process Engineering and Natural Materials Technology in 


the field of study wood technology and fibre materials technology. Mod-


ules amounting to a total of 30 credit points must be selected from the 


areas of Basic Research study and Specialisation, of which modules 


amounting to at least 10 credit points must be selected from the area of 


Basic Research study. 


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 presentation of 20 hours. 


  







 


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 written examination is weighted seven times 


and the presentation three times. 


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-VNT-83 Machines and Processes in 


Paper Processing 


Prof. Miletzky 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals Students have basic knowledge of the processes involved in paper pro-


cessing, in paper processing machines and in printing technology, as well 


as sound knowledge of the basic paper technology processes of combin-


ing, printing, separating, joining, forming and of the complex structure of 


paper processing machines and systems. The students are able to apply 


the basic processes of paper processing to manufacture paper products 


and know the basic structure and functioning of the associated machines 


and aggregates. 


Contents  Contents of the module are both processes and equipment for pro-


cessing paper, board and composite materials as well as other finishing 


technologies. This also includes selected testing methods, in particular 


the separating processes, the forming processes, the joining processes 


as well as the combination of materials for the production of paper-


paperboard products, the basics and processes of printing on papers, in 


particular the generation and processing of colour information as well as 


various conventional and digital printing processes. Further contents are 


print quality and printing errors as well as the production and testing of 


tissue products. 


Teaching and learn-


ing methods 


Lecture 3 lecture hours per week, practical course 1 lecture hour per 


week, self-study. 


Prerequisites for  


participation 
2
 


The competences to be acquired in the modules Introduction to Process 


Engineering and Natural Materials Technology and Physical Fundamen-


tals of Wood Technology and Paper Technology are required in the Di-


ploma degree programme in Process Engineering and Natural Materials 


Technology. The competences to be acquired in the module Physical 


Fundamentals of Wood Technology and Paper Technology are required 


in the Diploma-postgraduate degree programme in Process Engineering 


and Natural Materials Technology. ln the Diploma-postgraduate degree 


programme in Process Engineering and Natural Materials Technology, 


the basic competences of Process Engineering and Natural Materials 


Technology 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 a compulsory elective module from the area of Basic Re-


search in the Diploma degree programme in Process Engineering and 


Natural Materials Technology and in the Diploma-postgraduate degree 


programme in Process Engineering and Natural Materials Technology in 


the field of study wood technology and fibre materials technology. Mod-


ules amounting to a total of 30 credit points must be selected from the 


areas of Basic Research study and Specialisation, of which modules 


amounting to at least 10 credit points must be selected from the area of 


Basic Research study. 


  







 


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 presentation of 20 hours. 


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 written examination is weighted seven times 


and the presentation three times. 


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-VNT-86 Fiber and Paper Physics Prof. Miletzky 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have a sound knowledge of the fundamental relationships 


between raw materials, processes and the paper properties. They are 


able to determine the basic, surface and strength properties as well as 


the optical properties of paper and board and to characterise the behav-


iour of single- and multi-layer papers and boards towards liquids or gas-


es. On this basis, they can ensure the quality of products as well as de-


sign new products. The students are able to determine the basic paper 


properties and to analyse and influence relationships between raw ma-


terials, processes and paper properties. 


Contents  The module covers physical fundamentals for stock preparation and 


paper production processes, in particular the behaviour of the fibrous 


materials or of the formed web during refining of chemical pulp, de-


watering, wet compaction, drying and calendering. Further contents are 


properties and usage behaviour of paper, board and tissue products as 


well as practical applications of selected test methods. 


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 and in the Diploma-postgraduate 


degree programme in Process Engineering and Natural Materials Tech-


nology, the competences to be acquired in the modules Chemical Fun-


damentals of Wood and Fibre Materials Technology, Physical Fundamen-


tals of Wood Technology and Paper Technology, Basic Processes of Man-


ufacturing and Processing of Wood-based Materials and Paper as well as 


Fundamentals of Wood Anatomy are required. 


Usability The module is a compulsory elective module from the area of Basic Re-


search in the Diploma degree programme in Process Engineering and 


Natural Materials Technology and in the Diploma-postgraduate degree 


programme in Process Engineering and Natural Materials Technology in 


the field of study wood technology and fibre materials technology. Mod-


ules amounting to a total of 30 credit points must be selected from the 


areas of Basic Research study and Specialisation, of which modules 


amounting to at least 10 credit points must be selected from the area of 


Basic Research study. 


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 presentation of 20 hours. 


  







 


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 written examination is weighted seven times 


and the presentation three times. 


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-VNT-91 Paper and Cellulose Chemistry Prof. Fischer 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have basic knowledge regarding pulp production and pulp 


bleaching. They know the additives used to control production and 


product properties and are able to apply the basic processes of pulp 


production and use the chemical auxiliaries in paper production. 


Contents  The module covers the processes and technology of pulp production and 


bleaching, in particular the process conditions, the chemicals used and 


the chemical reactions in the different pulping and bleaching processes, 


as well as practical application using the example of pulp production and 


bleaching. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, practical course 2 lecture hours per 


week, self-study. 


Requirements for 


participation 


In both the Diploma degree programme and in the Diploma-


postgraduate degree programme in Process Engineering and Natural 


Materials Technology, the competences to be acquired in the modules 


Chemical Fundamentals of Wood and Fibre Materials Technology, Basic 


Processes of Manufacturing and Processing of Wood-based Materials 


and Paper and Fundamentals of Wood Anatomy are required. 


Usability The module is a compulsory elective module from the area of Specialisa-


tion in the Diploma degree programme in Process Engineering and Natu-


ral Materials Technology and in the Diploma-postgraduate degree pro-


gramme in Process Engineering and Natural Materials Technology in the 


field of study Wood and Fibre Material Technology. Modules amounting 


to a total of 30 credit points must be selected from the areas of Basic 


Research and Specialisation, of which modules amounting to at least 10 


credit points must be selected from the area of Basic Research. 


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 collection of proto-


cols. 


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 oral examination performance is weighted 


seven times and the collection of protocols three times. 


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-VNT-92 Innovative Fiber-Based Bi-


oproducts 


Prof. Miletzky 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals Students have basic knowledge of the structure and manufacture of fibre 


composites and the design of new products, taking into account current 


challenges to increase value creation and aspects of reducing the carbon 


footprint. They have the ability to integrate technologies from other in-


dustrial sectors and to export established technology. The students are 


thus able to apply the basic processes and to integrate new or unrelated 


technologies. 


Contents  The module covers the possibilities of natural fibre-based products in the 


bioeconomy, this includes manufacturing processes with natural fibre 


materials as well as fibre modification processes for paper and compo-


site materials. Further contents are the generation of functional barriers, 


innovative filter materials, nonwovens and the material properties for 3D 


forming of cardboard as well as example applications of composites in 


the production of laminates and ceramics. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, practical course 2 lecture hours per 


week, self-study. 


Requirements for 


participation 


In both the Diploma degree programme and in the Diploma-


postgraduate degree programme in Process Engineering and Natural 


Materials Technology, the competences to be acquired in the modules 


Physical Fundamentals of Wood Technology and Paper Technology, Basic 


Processes of Manufacturing and Processing of Wood-based Materials 


and Paper as well as Fundamentals of Wood Anatomy are required. 


Usability The module is a compulsory elective module from the area of Specialisa-


tion in the Diploma degree programme in Process Engineering and Natu-


ral Materials Technology and in the Diploma-postgraduate degree pro-


gramme in Process Engineering and Natural Materials Technology in the 


field of study Wood and Fibre Material Technology. Modules amounting 


to a total of 30 credit points must be selected from the areas of Basic 


Research and Specialisation, of which modules amounting to at least 10 


credit points must be selected from the area of Basic Research. 


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 presentation of 20 hours. 


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 written examination is weighted seven times 


and the presentation three times. 


  







 


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-VNT-97 Special Process and Control 


Strategies in Paper Production 


Prof. Miletzky 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have knowledge of energy, water and quality management 


in paper production. They are able to analyse, balance and optimise the 


water, energy and material flows using statistical experimental design, 


tools of system analysis and balancing. They have knowledge of the pro-


cess control systems and the applied special control strategies with spe-


cial consideration of the paper production process and/or process simu-


lations. 


Contents  The module covers the basics of technical communication as well as 


online measurement technology, process control and process control 


technology in the paper industry, modern control strategies and data-


based process control. The module also covers energy and water man-


agement in paper production, in particular the optimisation of energy 


use and approaches to finding energy saving potentials, the complex 


water cycles, starting with fresh water treatment via the internal cycles to 


waste water treatment, as well as practical methods for evaluating water 


quality and selected process simulations. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, practical course 2 lecture hours per 


week, self-study. 


Prerequisites for  


participation 
2
 


The competences to be acquired in the modules Measurement and Au-


tomation Engineering and Basic Processes of Manufacturing and Pro-


cessing of Wood-based Materials and Paper are required in the Diploma 


degree programme in Process Engineering and Natural Materials Tech-


nology and in the Diploma-postgraduate degree programme in Process 


Engineering and Natural Materials Technology. Furthermore, the compe-


tences to be acquired in the module Introduction to Process Engineering 


and Natural Materials Technology are required in the Diploma degree 


programme in Process Engineering and Natural Materials Technology. In 


the Diploma-postgraduate degree programme in Process Engineering 


and Natural Materials Technology, the basic competences of Process 


Engineering and Natural Materials Technology at Bachelor’s level are 


required, as they can be acquired, for example, in the aforementioned 


modules. 


Usability The module is a compulsory elective module from the area of Specialisa-


tion in the Diploma degree programme in Process Engineering and Natu-


ral Materials Technology and in the Diploma-postgraduate degree pro-


gramme in Process Engineering and Natural Materials Technology in the 


field of study Wood and Fibre Material Technology. Modules amounting 


to a total of 30 credit points must be selected from the areas of Basic 


Research and Specialisation, of which modules amounting to at least 10 


credit points must be selected from the area of Basic Research. 


  







 


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 presentation of 20 hours. 


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 written examination is weighted seven times 


and the presentation three times. 


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-VNT-98 Paper Loops and Treatment of 


Paper for Recycling 


Prof. Miletzky 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have basic knowledge of the paper cycle, standard grades 


of paper and board for recycling as well as collection systems. They have 


knowledge of the structure and functioning of the machines, aggregates 


and systems of the recycling pulp treatment and know the possibilities 


and limits of paper recycling, taking into account life science engineering 


(e.g. recycling-friendly design, product development, food contact), life 


cycle analysis as well as residual material recycling and disposal. The 


students are able to apply the unit operations of recycling fibre treat-


ment plants. 


Contents  Starting from the general material cycles, the module covers the paper 


cycle, including the standard grades of paper and board for recycling, 


selected legal framework conditions, development of use and collection 


of paper for recycling, important aspects of life science engineering & life 


cycle assessment, the individual processes as well as the technology in-


cluding machines and plants for processing of paper for recycling into 


recycled fibre as well as methods for evaluating paper and board for 


recycling. 


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 Process Engineering and Natural 


Materials Technology, the competences to be acquired in the modules 


Introduction to Process Engineering and Natural Materials Technology, 


Physical Fundamentals of Wood Technology and Paper Technology, Basic 


Processes of Manufacturing and Processing of Wood-based Materials 


and Paper as well as Fundamentals of Wood Anatomy are required. In 


the Diploma-postgraduate degree programme in Process Engineering 


and Natural Materials Technology, the competences to be acquired in 


the modules Physical Fundamentals of Wood Technology and Paper 


Technology, Basic Processes of Manufacturing and Processing of Wood-


based Materials and Paper as well as Fundamentals of Wood Anatomy 


are required. 


Usability The module is a compulsory elective module from the area of Specialisa-


tion in the Diploma degree programme in Process Engineering and Natu-


ral Materials Technology and in the Diploma-postgraduate degree pro-


gramme in Process Engineering and Natural Materials Technology in the 


field of study Wood and Fibre Material Technology. Modules amounting 


to a total of 30 credit points must be selected from the areas of Basic 


Research and Specialisation, of which modules amounting to at least 10 


credit points must be selected from the area of Basic Research. 


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 presentation of 20 hours. 


 







 


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 written examination is weighted seven times 


and the presentation three times. 


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-VNT-99 Fundamentals of Food Engine-


ering 


Prof. Rohm 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students know the most important unit operations and unit pro-


cesses that are of particular importance in the context of food produc-


tion. Due to the special focus on food materials, they are able to assess 


and evaluate the applicability of individual process steps for the specific 


usage in food technology. They are able to elaborate the connection be-


tween process parameters and the properties of individual foods and 


thus know cause-effect relationships. 


Contents  Contents of the module are unit operations and unit processes of food 


process engineering, in particular phenomena related to the special 


properties of water that are important for further processing, storage 


and shelf life as well as thermal processes for preservation and the re-


moval of water from food. Further contents of the module are typical 


processing regimes from the raw material to the end product, the verti-


cal structuring of manufacturing processes as well as correlations be-


tween processing methods and the quality of selected foods (white sug-


ar, cereal products, starch). 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, self-study. 


Requirements for 


participation 


In both the Diploma degree programme and in the Bachelor’s degree 


programme in Process Engineering and Natural Materials Technology, 


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


istry and Introduction to Process Engineering and Natural Materials 


Technology are required. ln the Diploma-postgraduate degree pro-


gramme in Process Engineering and Natural Materials Technology, the 


fundamental competences of inorganic and organic chemistry at Bache-


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


for example, in the aforementioned modules. 


  







 


Usability 
6
 The module is a compulsory module in the Diploma degree programme 


in Process Engineering and Natural Materials Technology in the field of 


study Food Engineering and in the Bachelor’s degree programme in Pro-


cess Engineering and Natural Materials Technology in the profile rec-


ommendation Food Engineering. The module is a compulsory elective 


module of the compulsory elective module block General Fundamentals 


in the Diploma-postgraduate degree programme in Process Engineering 


and Natural Materials Technology in the field of study Food Engineering, 


whereby either the compulsory elective module block General Funda-


mentals or the compulsory elective module block Advanced Fundamen-


tals must be selected. The module cannot be selected in the Diploma-


postgraduate programme in Process Engineering and Natural Materials 


Technology if it has already been completed in the Bachelor’s degree 


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


gramme and in the Diploma-postgraduate degree programme in Process 


Engineering and Natural Materials Technology for the modules Applied 


Biochemistry and Nutrional Physiology, Machine Technology in the Food 


Industry, Quality Assurance in the Food Industry, Food Rheology, Special 


Topics in Food Technology and Food Packaging. 


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 


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 


module 


The module covers one semester. 


  












 


Module number Module name Responsible lecturer 


MW-VNT-100 Food Science Prof. Rohm 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have knowledge of the scientific principles of food produc-


tion and are able to base their knowledge of food technology issues on a 


broad scientific foundation. They know the relationships between ingre-


dients and physical properties of food and can discuss the basics behind 


sensory evaluation of foods in connection with biometric and experi-


mental psychological issues. The students have knowledge of the basics 


of general microbiology and basic knowledge of morphology and cytolo-


gy as well as the taxonomy and phylogenesis of bacteria, fungi and virus-


es. They know the structure and systematics of microbial cell systems 


and can name examples relevant for productive biocatalysis. They know 


the basics behind global metabolic cycles and the different types of nutri-


tion of microorganisms as well as their central metabolic pathways. 


Contents  Contents of the module are processing and technology related aspects of 


the most important food ingredients, the psychophysical basics of food 


sensory analysis, the concept of texture properties and associated analy-


sis methods, and basic statistical methods for the evaluation of experi-


mental data. Further contents of the module are the basics of general 


microbiology, the structure and characteristics of bacteria, viruses and 


fungi, their carbon and energy metabolism and biosynthetic pathways 


(organisation of the cell factory), auto- and heterotrophic lifestyle as well 


as fermentation types (lactic and acetic acid fermentation, alcoholic fer-


mentation), the global carbon and nitrogen cycle with a focus on the mi-


croorganisms involved as well as the relevance of organisms from tem-


perate and extreme habitats for biotechnological processes. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, self-study. 


Requirements for 


participation 


In both the Diploma degree programme and in the Bachelor’s degree 


programme in Process Engineering and Natural Materials Technology, 


the competences to be acquired in the modules Physical Chemistry and 


Biochemistry as well as Introduction to Process Engineering and Natural 


Materials Technology are required. ln the Diploma-postgraduate degree 


programme in Process Engineering and Natural Materials Technology, 


the specific competences of Physical Chemistry and Biochemistry at 


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


quired, for example, in the aforementioned modules. 


  







 


Usability 
6
 The module is a compulsory module in each case in the Diploma degree 


programme in Process Engineering and Natural Materials Technology in 


the field of study Food Engineering and in the Bachelor’s degree pro-


gramme in Process Engineering and Natural Materials Technology in the 


profile recommendation Food Engineering. The module is a compulsory 


elective module of the compulsory elective module block Advanced Fun-


damentals in the Diploma-postgraduate degree programme in Process 


Engineering and Natural Materials Technology in the field of study Chem-


ical Engineering Technology, whereby either the compulsory elective 


module block General Fundamentals or the compulsory elective module 


block Advanced Fundamentals is to be selected. The module is a compul-


sory elective module of the compulsory elective module block General 


Fundamentals in the Diploma-postgraduate degree programme in Pro-


cess Engineering and Natural Materials Technology in the field of study 


Food Engineering, whereby either the compulsory elective module block 


General Fundamentals or the compulsory elective module block Ad-


vanced Fundamentals must be selected. The module cannot be selected 


in the Diploma-postgraduate degree programme in Process Engineering 


and Natural Materials Technology if it has already been completed in the 


Bachelor’s degree programme. It creates the prerequisites for the mod-


ules Quality Assurance in the Food Industry, Food Rheology and Special 


Topics in Food Technology in the Diploma degree programme and in the 


Diploma-postgraduate degree programme in Process Engineering and 


Natural Materials 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 150 minutes 


duration and a presentation of 10 hours. The written examination is rel-


evant 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 written examination is weighted eight times 


and the presentation is weighted once. 


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-VNT-101 Fundamentals of Food Che-


mistry 


Prof. Henle 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have a basic understanding of the assessment of food as 


complex chemical systems, in particular with regard to the influence of 


technological processes on composition and functionality. They master 


the basics of the composition and nutritional-physiological value of food 


ingredients as well as toxicologically relevant compounds and reactions 


during food processing. They are able to describe individual foodstuffs 


with regard to composition and special food chemical aspects and have 


knowledge of theoretical principles and practical application of food ana-


lytical determination methods, especially with regard to food technologi-


cal aspects. 


Contents  Contents of the module are the chemical properties of water, lipids, car-


bohydrates and proteins (incl. enzymes) and their interaction in food, 


basics about vitamins and minerals, food additives and toxicologically 


relevant ingredients, basic methods of food analysis, especially neutrali-


sation and ion analysis, determination of main ingredients (water, fat, 


carbohydrates, protein) and chromatographic methods (GC, HPLC). 


Teaching and learn-


ing methods 


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


tical course 3 lecture hours per week, self-study. 


Requirements for 


participation 


In both the Diploma degree programme and in the Bachelor’s degree 


programme in Process Engineering and Natural Materials Technology, 


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


istry and Physical Chemistry and Biochemistry are required. ln the Di-


ploma-postgraduate degree programme in Process Engineering and 


Natural Materials Technology, the fundamental competences of Inorgan-


ic and Organic Chemistry as well as the specific competences of Physical 


Chemistry and Biochemistry 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 Process Engineering and Natural Materials Technology in the field of 


study Food Engineering and in the Bachelor’s degree programme in Pro-


cess Engineering and Natural Materials Technology in the profile rec-


ommendation Food Engineering. The module is a compulsory elective 


module of the compulsory elective module block Advanced Fundamen-


tals in the Diploma-postgraduate degree programme in Process Engi-


neering and Natural Materials Technology in the field of study Wood and 


Fibre Material Technology, whereby either the compulsory elective mod-


ule block General Fundamentals or the compulsory elective module 


block Advanced Fundamentals must be selected. The module is a com-


pulsory elective module of the compulsory elective module block General 


Fundamentals in the Diploma-postgraduate degree programme in Pro-


cess Engineering and Natural Materials Technology in the field of study 


Food Engineering, whereby either the compulsory elective module block 


General Fundamentals or the compulsory elective module block Ad-


vanced Fundamentals must be selected. The module cannot be selected 


in the Diploma-postgraduate degree programme in Process Engineering 


and Natural Materials Technology if it has already been completed in the 


Bachelor’s degree programme. It creates the prerequisites for the mod-


ules Applied Biochemistry and Nutrional Physiology as well as Quality 


Assurance in the Food Industry in both the Diploma degree programme 


and in the Diploma-postgraduate degree programme in Process Engi-


neering and Natural Materials 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 of 30 


minutes duration as an individual examination and an oral test of 30 


minutes duration. 


Credit points and 


grades 


10 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 oral test is weighted once. 


Frequency of the  


module 


The module is offered every winter semester. 


Workload The total workload is 300 hours. 


Duration of the 


module 


The module covers one semester. 


  












 


Module number Module name Responsible lecturer 


MW-VNT-102 Generic Food Technology Prof. Rohm 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students know contemporary technologies in the production of plant 


and animal based foods on a commercial and industrial scale. They know 


the basics, details and modes of operation of the respective processing 


lines used in food production and their material-related peculiarities as 


well as their interaction with criteria regarding food safety and produc-


tion hygiene. They are able to clarify cross-industry processes as well as 


parameter-related differences in processing technologies between the 


individual industries and to present them in a cause-related manner. 


Contents  The module covers the respective raw materials and procedures or pro-


cesses required for the production of foods. Contents of the module are 


raw material quality, procedure and process conditions, technical 


preservation procedures and possibilities of packaging and the resulting 


effects on the quality of the products, including chocolate and sugar con-


fectionery, fruit and vegetable products, fruit juices, wine and products 


originating from the processing of milk and meat. 


Teaching and learn-


ing methods 


Lecture 3 lecture hours per week, self-study. 


Requirements for 


participation 


In both the Diploma degree programme and in the Bachelor’s degree 


programme in Process Engineering and Natural Materials Technology, 


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


istry and Introduction to Process Engineering and Natural Materials 


Technology are required. ln the Diploma-postgraduate degree pro-


gramme in Process Engineering and Natural Materials Technology, the 


fundamental competences of inorganic and organic chemistry at Bache-


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


for example, in the aforementioned modules. 


  







 


Usability 
6
 The module is a compulsory module in the Diploma degree programme 


in Process Engineering and Natural Materials Technology in the field of 


study Food Engineering and in the Bachelor’s degree programme in Pro-


cess Engineering and Natural Materials Technology in the profile rec-


ommendation Food Engineering. The module is a compulsory elective 


module of the compulsory elective module block Advanced Fundamen-


tals in the Diploma-postgraduate degree programme in Process Engi-


neering and Natural Materials Technology in the field of study Process 


Engineering, in the field of study Bioprocess Engineering, in the field of 


study Chemical Engineering and in the field of study Wood and Fibre 


Material Technology, whereby either the compulsory elective module 


block General Fundamentals or the compulsory elective module block 


Advanced Fundamentals must be selected. The module is a compulsory 


elective module of the compulsory elective module block General Fun-


damentals in the Diploma-postgraduate degree programme in Process 


Engineering and Natural Materials Technology in the field of study Food 


Engineering, whereby either the compulsory elective module block Gen-


eral Fundamentals or the compulsory elective module block Advanced 


Fundamentals must be selected. The module cannot be selected in the 


Diploma-postgraduate degree programme in Process Engineering and 


Natural Materials Technology if it has already been completed in the 


Bachelor’s degree programme. It creates the prerequisites for the mod-


ules Applied Biochemistry and Nutrional Physiology, Machine Technology 


in the Food Industry, Quality Assurance in the Food Industry, Food Rhe-


ology, Special Topics in Food Technology as well as Food Packaging in the 


Diploma degree programme and in the Diploma-postgraduate degree 


programme in Process Engineering and Natural Materials 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 a 


group examination with up to three students of 30 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-VNT-103 Unit Operations in Food Engi-


neering 


Prof. Rohm 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have knowledge of unit operations and unit processes that 


are of particular importance in food production and of the physical, 


chemical, biochemical and microbiological fundamentals and principles 


of food processing. They are able to explain the significance of the re-


spective processes using product examples and to derive the effects on 


the properties of the respective foods. They are also able to apply the 


imparted knowledge to typical food technology issues (selection of pro-


cesses, equipment aspects, determination of process parameters). 


Contents  Contents of the module are specific processes for material separation 


such as filtration and centrifugation, for material combination such as 


mixing and kneading, specific further processing methods such as emul-


sification and extrusion, methods for the targeted cutting of food as well 


as experiments on selected basic operations and basic processes in food 


process engineering. 


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 Process Engineering and Natural 


Materials Technology, the competences to be acquired in the modules 


Engineering Thermodynamics/Heat Transfer, Fundamentals of Fluid Me-


chanics, Introduction to Process Engineering and Natural Materials Tech-


nology as well as Processing Machines and Apparatus Technology are 


required. In the Diploma-postgraduate degree programme in Process 


Engineering and Natural Materials Technology, the basic competences of 


technical thermodynamics and heat transfer, fluid mechanics as well as 


machines and equipment for the production of mass consumer goods at 


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


quired, for example, in the modules named above. 


Usability 
6
 The module is a compulsory module in the Diploma degree programme 


in Process Engineering and Natural Materials Technology and in the Di-


ploma-postgraduate degree programme in Process Engineering and 


Natural Materials Technology in the field of study Food Engineering. It 


creates the prerequisites in each case in the Diploma degree programme 


and in the Diploma-postgraduate degree programme in Process Engi-


neering and Natural Materials Technology for the modules Machine 


Technology of Quality Assurance in the Food Industry, Food Rheology, 


Special Topics in Food Technology as well as Food Packaging. 


  







 


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. The collection of protocols is rele-


vant 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 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 150 hours. 


Duration of the 


module 


The module covers one semester. 


  












 


Module number Module name Responsible lecturer 


MW-VNT-104 Food Microbiology and Hygie-


ne 


Dr. Jaros 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students are able to deal with reaction kinetic data as influenced by 


food composition, and with possible degradation and formation path-


ways of ingredients. They know the basic principles and mechanisms of 


food preservation methods and are able to assess the principles of pre-


serving agents as food additives. The students are able to safely judge 


foods with regard to hygienic issues and food safety as well as with re-


gard to microorganisms that are used for fermentation. They have basic 


knowledge of relevant experimental techniques in the microbiology la-


boratory, in particular of simple methods for identifying bacteria and 


yeasts as well as of quantitative microbiological analysis. 


Contents  The contents of the module are the reaction kinetics of thermal food 


preservation, the processes used in this context, and the processes oc-


curring in the product, especially with regard to microorganisms, the 


classification of food additives, the regulations concerning the use of 


chemical preservatives as well as the basics of colourimetry and colour 


measurement. Further contents of the module are microorganisms that 


are of particular importance for individual groups of animal and plant 


foods from a food technology perspective. These include traditional and 


new fermentation microorganisms as well as potential pathogenic spoil-


age germs with hygienic, epidemiological and toxicological significance 


and food-associated parasites. Further contents are safety regulations 


concerning microorganisms, general methods in the microbiology labor-


atory, the proficient handling of light microscopic techniques, various 


cultivation, staining and other detection methods, decimal dilution series 


as well as quantitative analysis and simple microorganism identification. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, 2 lecture hours per week practical 


course, self-study. 


Prerequisites for  


participation 
2
 


Knowledge of biology at A-level (basic course) as well as the competences 


to be acquired in the physical chemistry and biochemistry module are 


required in both the Diploma degree programme and in the Bachelor’s 


degree programme in Process Engineering and Natural Materials Tech-


nology. ln the Diploma-postgraduate degree programme in Process En-


gineering and Natural Materials Technology, knowledge of biology at A-


level (basic course) as well as the specific competences of physical chem-


istry and biochemistry at engineering Bachelor’s level, such as can be 


acquired in the aforementioned module, are required. 


  







 


Usability 
6
 The module is a compulsory module in the Diploma degree programme 


in Process Engineering and Natural Materials Technology in the field of 


study Food Engineering and in the Bachelor’s degree programme in Pro-


cess Engineering and Natural Materials Technology in the profile rec-


ommendation Food Engineering. The module is a compulsory elective 


module of the compulsory elective module block General Fundamentals 


in the Diploma-postgraduate degree programme in Process Engineering 


and Natural Materials Technology in the field of study Food Engineering, 


whereby either the compulsory elective module block General Funda-


mentals or the compulsory elective module block Advanced Fundamen-


tals must be selected. The module cannot be selected in the Diploma-


postgraduate degree programme in Process Engineering and Natural 


Materials Technology if it has already been completed in the Bachelor’s 


degree programme. 


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 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 laboratory practical course 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-VNT-109 Food Packaging 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 and 


interactions between packaging material and food. The resulting re-


quirements for packaging materials and packaging materials from auto-


mated processing on packaging machines for foodstuffs are mastered by 


the students, as are the requirements for packaging machines and sys-


tems from the mechanisation and automation of the packaging process. 


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 of 


food, knowledge of the labelling, production, application and recycling of 


packaging materials, packaging materials and packaging aids for the 


packaging of food as well as special features from the field of plastics 


and plastic composites for packaging applications. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, self-study. 


Requirements for 


participation 


In the Diploma degree programme and in the Diploma-postgraduate 


degree programme in Process Engineering and Natural Materials Tech-


nology, the competences to be acquired in the modules Unit Operations 


in Food Engineering, Fundamentals of Food Engineering and Generic 


Food Technology are required. 


Usability The module is a compulsory elective module from the area of Specialisa-


tion in the Diploma degree programme in Process Engineering and Natu-


ral Materials Technology and in the Diploma-postgraduate degree pro-


gramme in Process Engineering and Natural Materials Technology in the 


field of study Food Engineering. Modules amounting to a total of 30 cred-


it points must be selected from the areas of Basic Research study and 


Specialisation, of which modules amounting to at least 10 credit points 


must be selected from the area of Basic Research study. 


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 


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 


module 


The module covers one semester. 


  












 


Module number Module name Responsible lecturer 


MW-VNT-111 Applied Biochemistry and Nu-


trional Physiology 


Prof. Simat 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students know the process of digestion, absorption, transport and 


metabolism of nutrients in the human organism. They can interpret the 


interaction and regulation of metabolic pathways, for example after food 


intake or during fasting, and know nutrition-related diseases and have an 


overview of the function and metabolism of essential vitamins and min-


erals, the water and electrolyte balance and the acid-base balance. 


Contents  Contents of the module are structure of the gastrointestinal tract and the 


kidneys, basics of digestion, nutrient absorption and excretion, the 


course of the main metabolic pathways and their regulation.  


(including glycolysis, gluconeogenesis, glycogen synthesis and degrada-


tion, citrate cycle, ß-oxidation, fatty acid biosynthesis, urea cycle, respira-


tory chain), organ-specific metabolic reactions to food intake and fasting, 


importance of vitamins and minerals, water and electrolyte balance and 


pH regulation and basic types of epidemiological studies and diet-related 


diseases. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, self-study. 


Requirements for 


participation 


In the Diploma degree programme and in the Diploma-postgraduate 


degree programme in Process Engineering and Natural Materials Tech-


nology, the competences to be acquired in the modules Generic Food 


Technology, Fundamentals of Food Chemistry and Fundamentals of Food 


Engineering are required. 


Usability The module is a compulsory elective module from the area of Specialisa-


tion in the Diploma degree programme in Process Engineering and Natu-


ral Materials Technology and in the Diploma-postgraduate degree pro-


gramme in Process Engineering and Natural Materials Technology in the 


field of study Food Engineering. Modules amounting to a total of 30 cred-


it points must be selected from the areas of Basic Research study and 


Specialisation, of which modules amounting to at least 10 credit points 


must be selected from the area of Basic Research study. 


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. 


Credit points and 


grades 


5 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 semester. 


Workload The total workload is 150 hours. 


Duration of the The module covers two semesters. 







 


module 


  












 


Module number Module name Responsible lecturer 


MW-VNT-112 Membrane Technology and 


Particle Technology 


Prof. Stintz 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students are able to use engineering thinking to characterise dis-


perse particle systems and to modify them with the help of membrane 


processes. They have in-depth knowledge of the technology-relevant 


characterisation of disperse systems and are also able to design mem-


brane systems, especially for the diverse tasks of substance separation. 


Contents  The module includes knowledge of size and shape analysis of particles in 


liquids, gases and powders, the various measurement techniques and 


criteria of specific analysis tasks, measurement techniques that are suit-


able for particle systems in the submicrometre range or that enable 


characterisation close to the process, sampling, sample preparation, The 


basics of technical substance separation by means of membranes, vari-


ous membrane processes, technical equipment solutions as well as 


membrane types and their manufacture, relevant mass transfer models 


and their use for the design and operation of reverse osmosis, crossflow 


microfiltration and ultrafiltration systems. 


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 and in the Diploma-postgraduate 


degree programme in Process Engineering and Natural Materials Tech-


nology, the competences to be acquired in the module Mechanical Pro-


cess Engineering and Process Analysis are required. 


Usability The module is a compulsory elective module from the area of Specialisa-


tion in the Diploma degree programme in Process Engineering and Natu-


ral Materials Technology and in the Diploma-postgraduate degree pro-


gramme in Process Engineering and Natural Materials Technology in the 


field of study Food Engineering. Modules amounting to a total of 30 cred-


it points must be selected from the areas of Basic Research study and 


Specialisation, of which modules amounting to at least 10 credit points 


must be selected from the area of Basic Research study. 


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. 


Credit points and 


grades 


5 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 semester. 


  







 


Workload The total workload is 150 hours. 


Duration of the 


module 


The module covers two semesters. 


  












 


Module number Module name Responsible lecturer 


MW-VNT-113 Machine Technology in the 


Food Industry 


Prof. Majschak 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have knowledge of the structure and design of food pro-


cessing machines, including the Systems Engineering principles of func-


tional groups and subsystems. Together with knowledge of the working 


diagram of the food processing machine, they can assess optimisation 


approaches. In addition, the students have knowledge of the operating 


behaviour of food processing machines and systems, the basic mecha-


nisms of the formation of dirt deposits in food processing systems, the 


mechanisms of action of cleaning agents and disinfectants and know the 


most important processes and systems for cleaning and disinfection. 


Contents  Contents of the module are the basics of the structure and operation of 


food processing machines, optimisation approaches, special problems 


on example machines, special features such as micro-dosing, product-


friendly transport and the operating behaviour of food processing ma-


chines and systems, also in connection with upstream and downstream 


machines, Knowledge of basic principles and solution approaches for the 


hygienic design of processing machines including the necessity and func-


tion of clean room systems, specific requirements for machines for in-


dustries in which health and consumer protection are of particular im-


portance and the observance of hygiene management in compliance 


with legal and normative requirements. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, self-study. 


Requirements for 


participation 


In the Diploma degree programme and in the Diploma-postgraduate 


degree programme in Process Engineering and Natural Materials Tech-


nology, the competences to be acquired in the modules Unit Operations 


in Food Engineering, Fundamentals of Food Engineering and Generic 


Food Technology are required. 


Usability The module is a compulsory elective module from the area of Specialisa-


tion in the Diploma degree programme in Process Engineering and Natu-


ral Materials Technology and in the Diploma-postgraduate degree pro-


gramme in Process Engineering and Natural Materials Technology in the 


field of study Food Engineering. Modules amounting to a total of 30 cred-


it points must be selected from the areas of Basic Research study and 


Specialisation, of which modules amounting to at least 10 credit points 


must be selected from the area of Basic Research study. 


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 


5 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 150 hours. 


Duration of the 


module 


The module covers one semester. 


  












 


Module number Module name Responsible lecturer 


MW-VNT-115 
4 


as a replacement 


for the module MW-


VNT-58 


Automation and Control of 


Biotechnical Processes 


Prof. Walther  


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals After completing the module, the students can plan the automation ele-


ments in biotechnological plants based on valid process regulations and 


standards. Furthermore, they possess the competences to conceive, de-


sign, implement and commission complex knowledge-based process-


related (partially) automated information processing systems and to 


combine and apply these methods with system-theoretical and automa-


tion-technical approaches. 


Contents  The module includes, according to the student's choice, the focal points 


of planning biotechnical plants, robotics, system process engineering and 


Process Automatization. The contents of the module are, at the student's 


choice, the project planning of automation plants with the formal de-


scription of automation elements according to the underlying standards, 


the basics for the electrical measurement and control (EMSR) of plants, 


the dimensioning of the automation means, the discrete-event process 


design and project planning with and without auxiliary power, the crea-


tion of piping and instrumentation diagrams, the standard-compliant 


drafting of specifications and requirements as well as knowledge-based 


methods and algorithms for automated process evaluation, diagnosis 


and control. 


Teaching and learn-


ing methods 


The module comprises, at the student's choice, lectures, exercises, semi-


nars, practical courses of at least 4 lecture hours per week and self-study. 


The courses are to be selected from the catalogue Automation and Con-


trol of Biotechnical Processes to the extent specified. This catalogue, in-


cluding the respective required examinations and their weighting, is an-


nounced at the beginning of the semester as is customary in the faculty. 


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


announced at the beginning of each semester as is customary in the 


faculty. 


Requirements for 


participation 


In the Diploma degree programme and in the Diploma-postgraduate 


degree programme in Process Engineering and Natural Materials Tech-


nology, the courses of study described in the modules General Microbi-


ology, Biochemistry for Bioprocess Engineers and Fundamentals of Bio-


process Engineering. Knowledge of English at A-level (basic course) is 


assumed. 


Usability The module is a compulsory elective module from the area of Specialisa-


tion in the Diploma degree programme in Process Engineering and Natu-


ral Materials Technology and in the Diploma-postgraduate degree pro-


gramme in Process Engineering and Natural Materials Technology in the 


field of study Bioprocess Engineering. Modules amounting to a total of 


30 credit points must be selected from the areas of Basic Research study 


and Specialisation, of which modules amounting to at least 10 credit 


points must be selected from the area of Basic Research study. 







 


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 Automation and Control of Biotechnical Pro-


cesses. 


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 Automation and Control 


of Biotechnical Processes. 


Frequency of the  


module 


The module is offered every semester. 


Workload The total workload is 150 hours. 


Duration of the 


module 


The module covers two semesters. 


 


  












 


Module number Module name Responsible lecturer 


MW-VNT-116 
5 


as a replacement 


for the module MW-


VNT-107 


Bioprocess Engineering Fun-


damentals for Food Engineers 


PD Dr. Löser 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals After completing the module, the students have knowledge regarding 


basic processes in bioprocess engineering. They know the operating be-


haviour of bioreactors with different variants of process control, can 


quantitatively describe material conversion and transport processes in 


the bioreactor and select the suitable process control strategy for a given 


technical problem. They know the kinetics of important types of enzyme 


catalysis, have knowledge of the application of enzymes in practice and 


can determine the influence of various parameters on enzyme activity. 


Contents  Contents of the module are the mathematical description of microbial 


growth, the quantitative description of the operating behaviour of biore-


actors in batch, feed-based or continuous cultivation as well as material 


and energy transport processes in the bioreactor and their balancing. 


Further contents are the structure and function of enzymes, enzyme 


nomenclature, the kinetics of enzymatically catalysed bioreactions, the 


influence of pH and temperature on enzyme activity, the effect of inhibi-


tors on enzymes, practical aspects of enzyme production and the tech-


nical use of enzymes. 


Teaching and learn-


ing methods 


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


self-study. 


Requirements for 


participation 


In the Diploma degree programme in Process Engineering and Natural 


Materials Technology, the competences to be acquired in the module 


Introduction to Process Engineering and Natural Materials Technology 


are required. ln the Diploma-postgraduate degree programme in Process 


Engineering and Natural Materials Technology, the basic competences of 


Process Engineering and Natural Materials Technology at Bachelor’s level 


are required, as they can be acquired, for example, in the aforemen-


tioned module. 


Usability The module is a compulsory elective module from the area of Basic Re-


search in the Diploma degree programme in Process Engineering and 


Natural Materials Technology and in the Diploma-postgraduate degree 


programme in Process Engineering and Natural Materials Technology in 


the field of study Food Engineering. Modules amounting to a total of 30 


credit points must be selected from the areas of Basic Research study 


and Specialisation, of which modules amounting to at least 10 credit 


points must be selected from the area of Basic Research study.  


  







 


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 


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-VNT-117 
5 


as a replacement 


for the module MW-


VNT-39 


Food Technology and Biopro-


cess Engineering 


Prof. Rohm 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have knowledge regarding basic processes in bioprocess 


engineering and food technology. They know the operating behaviour of 


bioreactors with different variants of process control, they can quantita-


tively describe material conversion and transport processes in the biore-


actor and select suitable process control strategies for a given technical 


problem. The students have knowledge of contemporary technologies in 


the production of foods on a commercial and industrial scale. They know 


processing lines of individual food groups and their special features and 


are able to assess criteria related to food safety and production hygiene 


accordingly. 


Contents  Contents of the module are the mathematical description of microbial 


growth and of regulatory mechanisms of enzymatic reactions as well as 


the quantitative description of the operating behaviour of bioreactors 


and their balancing of biomass growth and material turnover in batch, 


feed-based or continuous cultivation. Further contents of the module are 


material and energy transport processes in the bioreactor and their bal-


ancing, basics of food safety and food preservation as well as technical 


measures and material conversion processes in the production of select-


ed foods. 


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 Process Engineering and Natural 


Materials Technology, the competences to be acquired in the module 


Introduction to Process Engineering and Natural Materials Technology 


are required. ln the Diploma-postgraduate degree programme in Process 


Engineering and Natural Materials Technology, the basic competences of 


Process Engineering and Natural Materials Technology at Bachelor’s level 


are required, as they can be acquired, for example, in the aforemen-


tioned module. 


Usability The module is a compulsory elective module from the area of Specialisa-


tion in the Diploma degree programme in Process Engineering and Natu-


ral Materials Technology and in the Diploma-postgraduate degree pro-


gramme in Process Engineering and Natural Materials Technology in the 


field of study Process Engineering, in the field of study Chemical Engi-


neering and in the field of study Wood and Fibre Material Technology. 


Modules amounting to a total of 30 credit points must be selected from 


the areas of Basic Research and Specialisation, of which modules 


amounting to at least 10 credit points must be selected from the area of 


Basic Research. 


  







 


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 


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-VNT-118 
5
 


as a replacement 


for the module MW-


VNT-54 


Special Bioprocess Engineering Prof. Walther 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students are able to mathematically describe physiological aspects 


of microbial product formation. They can derive optimal operating points 


for the production process from the models and calculate material and 


energy flows from process stoichiometry. The students are able to guar-


antee the necessary material and energy flows through suitable design 


of bioreactors and to carry out an economic evaluation of bioprocesses. 


Contents  Contents of the module are the analysis of various physiological pro-


cesses and their influence on growth and product formation, the descrip-


tion of complex physiological relationships with the help of mathematical 


and analytically accessible models, experimental investigations to pa-


rameterise the models, the energetic and stoichiometric analysis of 


growth and product formation and the calculation of all relevant material 


flows in the respective selected operating states. Further contents of the 


module are design features of different types of bioreactors and their 


operating characteristics to ensure necessary material and energy flows, 


criteria for scale transfer of bioprocesses as well as economic analyses of 


the production process based on process models. 


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. 


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


specifically determined at the beginning of each semester by the person 


responsible for the module and announced in the usual way by the facul-


ty. 


Requirements for 


participation 


In the Diploma degree programme in Process Engineering and Natural 


Materials Technology, the competences to be acquired in the module 


Fundamentals of Bioprocess Engineering are required. Knowledge of 


English at A-level (basic course) is assumed. 


Usability The module is a compulsory elective module from the area of Basic Re-


search in the Diploma degree programme in Process Engineering and 


Natural Materials Technology and in the Diploma-postgraduate degree 


programme in Process Engineering and Natural Materials Technology in 


the field of study Bioprocess Engineering. Modules amounting to a total 


of 30 credit points must be selected from the areas of Basic Research 


study and Specialisation, of which modules amounting to at least 10 


credit points must be selected from the area of Basic Research study. 


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 


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-VNT-119 
5
 


as a replacement 


for the module MW-


VNT-56 


Chapter of White Biotechnolo-


gy 


PD Dr. Steingroewer 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have in-depth knowledge regarding the synthesis of sec-


ondary metabolites with plant cells or plant organs in the bioreactor. 


They have the competences regarding biotechnological processes for 


energy production. They are familiar with different biotechnological con-


cepts and tools, can view these concepts critically and evaluate them 


correctly in terms of feasibility and with regard to economic and ecologi-


cal consequences. 


Contents  Contents of the module are processes for active substance production 


with phototrophic microorganisms and plant cell and tissue cultures, 


biotechnological concepts for energy production in ethanol production 


from starch and sugar, photosynthetic production of hydrogen, the bio-


refinery concept, biogas plants, methods for biocatalyst engineering and 


the balancing of these processes with regard to their ecological and eco-


nomic parameters. Further contents of the module are classical process-


es for plant cell propagation and plant breeding, the induction of plant 


cell and tissue cultures and their biotechnological use in different biore-


actor systems, the influence of different growth regulators on the devel-


opment of plant in vitro cultures as well as different online and offline 


methods for characterising the physiological state of plant cell cultures. 


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. 


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


specifically determined at the beginning of each semester by the person 


responsible for the module and announced in the usual way by the facul-


ty. 


Requirements for 


participation 


In the Diploma degree programme and in the Diploma-postgraduate 


degree programme in Process Engineering and Natural Materials Tech-


nology, the competences to be acquired in the modules Fundamentals of 


Bioprocess Engineering and Biochemistry for Bioprocess Engineers are 


required. Knowledge of English at A-level (basic course) is assumed. 


Usability The module is a compulsory elective module from the area of Basic Re-


search in the Diploma degree programme in Process Engineering and 


Natural Materials Technology and in the Diploma-postgraduate degree 


programme in Process Engineering and Natural Materials Technology in 


the field of study Bioprocess Engineering. Modules amounting to a total 


of 30 credit points must be selected from the areas of Basic Research 


study and Specialisation, of which modules amounting to at least 10 


credit points must be selected from the area of Basic Research study. 


  







 


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 


5 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 150 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer 


MW-VNT-120 
5
 


as a replacement 


for the module MW-


VNT-105 


Food Rheology Prof. Rohm 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students are able to interpret the flow behaviour and the mechanical 


properties of food systems and to derive requirements concerning pro-


cessing quality and processing plant dimensions. They know the different 


characteristics of the flow behaviour and mathematical methods of flow 


curve approximation, especially with regard to the properties of viscoe-


lastic materials. They know different flow phenomena that occur with 


different groups of materials on the basis of experimental measure-


ments. 


Contents  The module covers basic rheological laws and their transferability to real 


fluids and food systems, the various forms of viscous flow as well as vis-


coelastic properties, rheological phenomena occurring in hydrocolloids 


and in multiphase systems (emulsions, suspensions), common analytical 


methods for measuring rheological properties, the practical analysis of 


selected materials on contemporary rheometers and the interpretation 


of rheological properties and how they are related to processing meth-


ods. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, practical course 2 lecture hours per 


week, self-study. 


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


specifically determined at the beginning of each semester by the person 


responsible for the module and announced in the usual way by the facul-


ty. 


Requirements for 


participation 


In the Diploma degree programme and in the Diploma-postgraduate 


degree programme in Process Engineering and Natural Materials Tech-


nology, the competences to be acquired in the modules Unit Operations 


in Food Engineering, Fundamentals of Food Engineering, Generic Food 


Technology and Food Science are required. Knowledge of English at A-


level (basic course) is assumed. 


Usability The module is a compulsory elective module from the area of Basic Re-


search in the Diploma degree programme in Process Engineering and 


Natural Materials Technology and in the Diploma-postgraduate degree 


programme in Process Engineering and Natural Materials Technology in 


the field of study Food Engineering. Modules amounting to a total of 30 


credit points must be selected from the areas of Basic Research study 


and Specialisation, of which modules amounting to at least 10 credit 


points must be selected from the area of Basic Research study. 


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 laboratory practical course with a processing time until 


the end of the lecture period. 


Credit points and 5 credit points can be acquired through the module. The module grade 







 


grades 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 150 hours. 


Duration of the 


module 


The module covers one semester. 


  












 


Module number Module name Responsible lecturer 


MW-VNT-122 
5 


as a replacement 


for the module MW-


VNT-59 


Processing in Biotechnology PD Dr. Steingroewer 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have knowledge of special downstream processing tech-


niques in biotechnology. This includes methods for cell separation, cell 


disruption as well as the extraction, purification and concentration of 


extracellular and intracellular valuable substances. The students are able 


to implement suitable processing steps in biotechnological processes 


within the framework of research and development tasks, taking into 


account ecological and economic aspects, to solve specific problems of 


substance separation and to roughly dimension the associated plants. 


Contents  Contents of the module are theoretical and engineering fundamentals of 


substance separation with membranes, the design and plant concepts of 


the membrane processes reverse osmosis, ultrafiltration and microfiltra-


tion, membranes and membrane modules used, their structures and 


methods for characterisation, typical processes for the purification of 


biotechnological products, in particular methods for solid-liquid separa-


tion, cell disruption, product enrichment, isolation, concentration and 


purification as well as preservation. 


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 and in the Diploma-postgraduate 


degree programme in Process Engineering and Natural Materials Tech-


nology, the competences to be acquired in the modules Microbiology for 


Bioprocess Engineers and Fundamentals of Bioprocess Engineering are 


required. 


Usability The module is a compulsory elective module from the area of Specialisa-


tion in the Diploma degree programme in Process Engineering and Natu-


ral Materials Technology and in the Diploma-postgraduate degree pro-


gramme in Process Engineering and Natural Materials Technology in the 


field of study Bioprocess Engineering. Modules amounting to a total of 


30 credit points must be selected from the areas of Basic Research study 


and Specialisation, of which modules amounting to at least 10 credit 


points must be selected from the area of Basic Research study. 


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 presentation of 15 hours. 


Credit points and 


grades 


5 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 150 hours. 


Duration of the 


module 


The module covers one semester. 


  












 


Module number Module name Responsible lecturer 


MW-VNT-123 
5
 


as a replacement 


for the module MW-


VNT-36 


Resource Technology and 


Sustainability 


Prof. Eckert 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have a sound knowledge of the physical-technical funda-


mentals of the circular economy, in particular of important resource 


technologies as well as of measures and processes of post-cautionary, 


precautionary and product- and production-integrated environmental 


protection. They understand the connection between the properties of 


the products and their basic recyclability, know the most important pro-


cess engineering tools and principles and are capable of a differentiated 


analysis of issues of the circular economy in the social context. 


Contents  The module introduces the physical fundamentals of selected resource 


technologies, e.g. for the extraction of metallic raw materials, and pro-


vides the tools to analyse mass transfer and/or adsorption processes 


that take place at interfaces. Based on the fundamentals of the for-


mation of solid, liquid and gaseous emissions in complex technological 


processes, the module also introduces the principles of technical envi-


ronmental protection, taking into account the protected resources of 


water and air. Important issues of the circular economy, such as the re-


sponsible use of finite resources, are discussed in context. The basics of 


life cycle assessment are taught using a practical software exercise 


(openLCA). 


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 Process Engineering and Natural 


Materials Technology, the competences to be acquired in the modules 


Engineering Thermodynamics/Heat Transfer as well as Plant Engineering 


and Safety Engineering are required. In the Diploma-postgraduate de-


gree programme in Process Engineering and Natural Materials Technol-


ogy, the competences to be acquired in the module Plant Engineering 


and Safety Engineering are required. In the Diploma-postgraduate de-


gree programme in Process Engineering and Natural Materials Technol-


ogy, the basic competences of technical thermodynamics and heat trans-


fer at engineering Bachelor’s level are required, as they can be acquired, 


for example, in the above-mentioned modules. 


Usability The module is a compulsory elective module from the area of Specialisa-


tion in the Diploma degree programme in Process Engineering and Natu-


ral Materials Technology and in the Diploma-postgraduate degree pro-


gramme in Process Engineering and Natural Materials Technology in the 


field of study Process Engineering. Modules amounting to a total of 30 


credit points must be selected from the areas of Basic Research study 


and Specialisation, of which modules amounting to at least 10 credit 


points must be selected from the area of Basic Research study. 


  







 


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 a 


group examination with up to three students of 60 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-VNT-124
 14


 


as a replacement 


for the module MW-


VNT-89 


Industrial Design Methodology 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 10 participants according to § 6 paragraph 7 


Study Regulations of the Diploma and the Diploma-postgraduate degree 


programme in Process Engineering and Natural Materials Technology. 


Requirements for 


participation 


None. 


Usability The module is a compulsory elective module from the area of Specialisa-


tion in the Diploma degree programme in Process Engineering and Natu-


ral Materials Technology and in the Diploma-postgraduate degree pro-


gramme in Process Engineering and Natural Materials Technology in the 


field of study Wood and Fibre Material Technology. Modules amounting 


to a total of 30 credit points must be selected from the areas of Basic 


Research and Specialisation, of which modules amounting to at least 10 


credit points must be selected from the area of Basic Research. 


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 


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 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 150 hours. 







 


Duration of the 


module 


The module covers one semester. 


  












 


Module number Module name Responsible lecturer 


MW-VNT-125
 14


 


as a replacement 


for the module MW-


VNT-90 


Two-Dimensional Design Fun-


damentals 


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 10 participants according to § 6 paragraph 7 


Study Regulations of the Diploma and the Diploma-postgraduate degree 


programme in Process Engineering and Natural Materials Technology. 


Requirements for 


participation 


None. 


Usability The module is a compulsory elective module from the area of Specialisa-


tion in the Diploma degree programme in Process Engineering and Natu-


ral Materials Technology and in the Diploma-postgraduate degree pro-


gramme in Process Engineering and Natural Materials Technology in the 


field of study Wood and Fibre Material Technology. Modules amounting 


to a total of 30 credit points must be selected from the areas of Basic 


Research and Specialisation, of which modules amounting to at least 10 


credit points must be selected from the area of Basic Research. 


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 


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 The module covers one semester. 







 


module 


  












 


Module number Module name Responsible lecturer 


MW-VNT-126
 20


 


as a replacement 


for the module MW-


VNT-71 


Chemical Water Technology Prof. Stolte 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students know the most important inorganic and organic water con-


stituents, their entry pathways into the hydrosphere as well as the com-


plex interrelationships regarding the behaviour of these compounds in 


the aquatic environment and their interactions with each other. The stu-


dents can transfer these interrelationships to technical processes for 


drinking water treatment and wastewater treatment and can assess the 


effectiveness of the processes with regard to the removal of selected 


water constituents. 


Contents  Starting from the properties of water and aqueous solutions, the module 


covers the basics of describing reaction equilibria in aquatic systems as 


well as classical and innovative processes of drinking water and 


wastewater treatment. Further contents of the module are the proper-


ties and use of the most important organic and inorganic water constitu-


ents as well as their entry pathways into the hydrosphere. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, self-study. 


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


announced at the beginning of each semester as is customary in the 


faculty. 


Requirements for 


participation 


In the Diploma degree programme in Process Engineering and Natural 


Materials Technology, the competences to be acquired in the modules 


Fundamentals of Chemistry, Physical Chemistry and Biochemistry as well 


as Industrial Chemistry are required. In the Diploma-postgraduate de-


gree programme in Process Engineering and Natural Materials Technol-


ogy, the competences to be acquired in the module Industrial Chemistry 


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


cess Engineering and Natural Materials Technology, the basic compe-


tences of Inorganic and Organic Chemistry and the specific competences 


of Physical Chemistry and Biochemistry at Bachelor’s level in engineering 


science are required, as they can be acquired, for example, in the above-


mentioned modules. Knowledge of English at A-level (basic course) is 


assumed. 


Usability The module is a compulsory elective module from the area of Specialisa-


tion in the Diploma degree programme in Process Engineering and Natu-


ral Materials Technology and in the Diploma-postgraduate degree pro-


gramme in Process Engineering and Natural Materials Technology in the 


field of study Chemical Engineering. Modules amounting to a total of 30 


credit points must be selected from the areas of Basic Research and Spe-


cialisation, of which modules amounting to at least 10 credit points must 


be selected from the area of Basic Research. 


  







 


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 a group examination with up to three students. 


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 


module 


The module covers one semester. 


  












 


Module number Module name Responsible lecturer 


MW-VNT-127
 22


 


as a replacement 


for the module MW-


VNT-45 


Process Control and Optimiza-


tion 


Prof. Urbas 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students are able to analyse and solve complex problems of process 


control with the tools of simulation and optimisation. They have the nec-


essary competences to solve problems of digitalisation in the process 


industry by combining process and automation engineering methods. 


Contents  The content of the module is the integrated application of the methods 


of dynamic, process engineering modelling (rigorous, black box, grey 


box) as well as flowsheet simulation and optimisation. Further contents 


of the module are the interdisciplinary design and conception of control 


architectures and the design of controllers for complex applications. 


Teaching and learn-


ing methods 


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


study. The teaching language of the module can be German or English 


and is announced at the beginning of each semester as is customary in 


the faculty. 


Requirements for 


participation 


The competences to be acquired in the modules Measurement and Au-


tomation Engineering and System Process Engineering are required in 


the Diploma degree programme and in the Diploma-postgraduate de-


gree programme in Process Engineering and Natural Materials Technol-


ogy. Knowledge of English at A-level (basic course) is assumed. 


Usability The module is a compulsory elective module from the area of Specialisa-


tion in the Diploma degree programme in Process Engineering and Natu-


ral Materials Technology and in the Diploma-postgraduate degree pro-


gramme in Process Engineering and Natural Materials Technology in the 


field of study Process Engineering. Modules amounting to a total of 30 


credit points must be selected from the areas of Basic Research study 


and Specialisation, of which modules amounting to at least 10 credit 


points must be selected from the area of Basic Research study. 


  







 


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 30 hours and an oral exami-


nation performance as a group examination with up to three students of 


30 minutes duration. 


Credit points and 


grades 


5 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 150 hours. 


Duration of the 


module 


The module covers one semester. 


  








 


 


Module number Module name Responsible lecturer 


MW-VNT-128
 25


 


 


Machine Learning in Chemical 


Engineering 


Prof. Urbas 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students possess advanced knowledge, methodology and practical 


skills needed to model industrial processes in the process industries us-


ing machine learning approaches. The students know the basics of the 


selected models to solve regression, classification, and clustering tasks as 


well as to conduct time series analysis. They can independently analyze 


the problem, explore data using suitable frameworks and prepare them 


for modeling, select suitable modeling approaches, perform modeling, 


and evaluate results. 


Contents  Contents of the module are the selected methods, models, and tools for 


data-driven modeling of industrial processes, in particular the problem-


oriented application of machine learning approaches to solve typical 


tasks from the process industries such as regression, classification, clus-


tering, and time series analysis. Further content is the practical excersis-


es with software frameworks such as Jupyter Notebook and packages for 


data analysis and modeling like pandas, sklearn and pytorch. 


Teaching and learn-


ing methods 


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


ject 1 lecture hour per week, self-study. The teaching language of the 


module can be German or English and is announced at the beginning of 


each semester as is customary in the faculty. 


Requirements for 


participation 


In the Diploma degree programme in Process Engineering and Natural 


Materials Technology, the competences to be acquired in the modules 


Fundamentals of Mathematics, Engineering Mathematics as well as Spe-


cial Topics of Mathematics are required. ln the Diploma-postgraduate 


degree programme in Process Engineering and Natural Materials Tech-


nology, fundamental competences of mathematics as well as extended 


and specific competences of mathematics on an engineering Bachelor’s 


level are required, as they can be acquired, for example, in the afore-


mentioned modules. Knowledge of English at A-level (basic course) 


mathematics at A-level (basic course), programming at A-level (basic 


course) are assumed. 


Usability The module is a compulsory elective module from the area of Specialisa-


tion in the Diploma degree programme in Process Engineering and Natu-


ral Materials Technology and in the Diploma-postgraduate degree pro-


gramme in Process Engineering and Natural Materials Technology in the 


field of study Process Engineering and in the field of study Chemical En-


gineering. Modules amounting to a total of 30 credit points must be se-


lected from the areas of Basic Research study and Specialisation, of 


which modules amounting to at least 10 credit points must be selected 


from the area of Basic Research study. 


  







 


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 30 hours and an oral exami-


nation performance as a group examination with up to three students of 


45 minutes duration. 


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 paper is weighted twice and the oral examina-


tion perfomance three times. 


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-VNT-129
 25


 


 


Bioprocess Engineering Prof. Walther 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals Students are able to select suitable bioreactors for a given microbial pro-


duction process. They are able to design bioreactors in such a way that 


all material and energy flows necessary for the process can be ensured. 


They are able to perform an economic evaluation of bioprocesses. The 


students are able to independently carry out and evaluate fermentation 


processes on a laboratory scale. Students are familiar with established 


biorefinery concepts and those currently under development, as well as 


their areas of application. They can assess the advantages and disad-


vantages of the different biorefinery concepts. 


Contents  Contents of the module are the use of dimensionless parameterss for 


the empirical representation of physical relationships (Pi-Theorem), de-


sign features of different types of bioreactors, the calculation of the 


power input in stirred reactors depending on the main mixing task (sus-


pending, dispersing, homogenizing), the design of bubble columns and 


air-lift reactors, criteria for scale transfer of bioprocesses as well as eco-


nomic analyses of the production process. Further contents of the mod-


ule are biorefinery concepts based on 1st - 4th generation feedstocks 


(sugar crops, lignocelluloses, micro-/macroalgae and CO2). The students 


learn the procedures for the extraction of the raw materials, methods of 


processing as well as the product specifications. In the fermentation 


practical course, students learn how bioreactors are prepared and used 


to carry out microbial cultivations, how important process parameters 


are monitored in a (partially) automated fashion and how the fermenta-


tion process is scientifically evaluated. 


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. 


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


specifically determined at the beginning of each semester by the person 


responsible for the module and announced in the usual way by the facul-


ty. 


Requirements for 


participation 


In the Diploma degree programme and in the Diploma-postgraduate 


degree programme in Process Engineering and Natural Materials Tech-


nology, the competences to be acquired in the modules General Micro-


biology, Biochemistry for Bioprocess Engineers and Fundamentals of 


Bioprocess Engineering are required. Knowledge of English at A-level 


(basic course) is assumed. 


  







 


Usability The module is a compulsory elective module from the area of Specialisa-


tion in the Diploma degree programme in Process Engineering and Natu-


ral Materials Technology and in the Diploma-postgraduate degree pro-


gramme in Process Engineering and Natural Materials Technology in the 


field of study Bioprocess Engineering. Modules amounting to a total of 


30 credit points must be selected from the areas of Basic Research study 


and Specialisation, of which modules amounting to at least 10 credit 


points must be selected from the area of Basic Research study. 


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. 


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 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 150 hours. 


Duration of the 


module 


The module covers one semester. 


  








 


Module number Module name Responsible lecturer 


MW-VNT-130
 25


 


 


Bioreaction Engineering Prof. Walther 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals Students are able to mathematically describe physiological aspects of 


microbial product formation. They can derive suitable cultivation strate-


gies for the respective product from this description. In particular, they 


can determine optimal operating points for the production process and 


calculate material and energy flows from the process stoichiometry. Stu-


dents can simulate the dynamic operating behavior of bioprocesses un-


der different cultivation strategies. They can present scientific results in 


the field of bioreaction technology in oral presentations. 


Contents  Contents of the module are the experimental determination and math-


ematical description of the substrate requirement for growth, product 


formation and maintenance metabolism (Herbert-Pirt model), the dis-


cussion and mathematical description of anabolic and catabolic product 


formation (e.g. Luedeking-Piret model), experimental investigations for 


the parameterization of stoichiometric and kinetic process models, the 


energetic and stoichiometric analysis of growth and product formation 


and the calculation of all relevant material flows in the respective select-


ed operating states. In addition, basic knowledge for the description of 


population dynamics in biotechnical processes is conveyed. In computer 


exercises, the dynamic behavior of bioprocesses is simulated and dis-


cussed. Further contents are the oral presentation and discussion of 


scientific results from the field of bioreaction technology. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, exercise 1 lecture hour per week, sem-


inar 1 lecture hour per week, self-study. 


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


specifically determined at the beginning of each semester by the person 


responsible for the module and announced in the usual way by the facul-


ty. 


Requirements for 


participation 


In the Diploma degree programme and in the Diploma-postgraduate 


degree programme in Process Engineering and Natural Materials Tech-


nology, the competences to be acquired in the modules General Micro-


biology, Biochemistry for Bioprocess Engineers and Fundamentals of 


Bioprocess Engineering are required. Knowledge of English at A-level 


(basic course) is assumed. 


Usability The module is a compulsory elective module from the area of Specialisa-


tion in the Diploma degree programme in Process Engineering and Natu-


ral Materials Technology and in the Diploma-postgraduate degree pro-


gramme in Process Engineering and Natural Materials Technology in the 


field of study Bioprocess Engineering. Modules amounting to a total of 


30 credit points must be selected from the areas of Basic Research study 


and Specialisation, of which modules amounting to at least 10 credit 


points must be selected from the area of Basic Research study. 


  







 


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 100 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
 28


 


MW-VNT-114 Principles of Refrigeration Prof. Thomas 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students know the basics of refrigeration technology and have basic 


competencies in the field of refrigeration machines and their most im-


portant components. This includes energetic, physical/chemical, econom-


ic and ecological relationships with regard to the machines as well as the 


refrigerants used (natural/synthetic) and the special features and areas 


of application of sorption and cold gas machines as well as thermoelec-


tric and magnetocaloric refrigeration and heat generation. In addition, 


the students can balance the systems energetically. 


Contents  The contents of the module are the refrigeration demand calculation, the 


special features of open and closed cycle processes, the calculation of 


refrigeration systems, the properties and special features of all signifi-


cant components as well as the characterisation of the refrigerants used, 


specific system conditions such as transcritical operation with CO2 as 


well as the energetic balancing of the entire system, the ex-


haust/adsorption and resorption systems, the gas refrigeration machine 


as well as alternative methods of refrigeration generation such as mag-


netocalorics and thermoelectrics. 


Teaching and learn-


ing methods 


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


study. The teaching language of the module is English. 


Requirements for 


participation 


In the Diploma degree programme in Process Engineering and Natural 


Materials Technology. Knowledge of English at A-level (basic course) is 


assumed, the competences to be acquired in the modules Engineering 


Thermodynamics/Heat Transfer and Fundamental Processes of Thermal 


Process Engineering are required. In the Diploma-postgraduate degree 


programme in Process Engineering and Natural Materials Technology, 


the competences to be acquired in the module Fundamental Processes 


of Thermal Process Engineering are required. In the Diploma-


postgraduate degree programme in Process Engineering and Natural 


Materials Technology, the basic competences of 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 above-mentioned 


modules. 


Usability The module is a compulsory elective module from the area of Specialisa-


tion in the Diploma degree programme in Process Engineering and Natu-


ral Materials Technology and in the Diploma-postgraduate degree pro-


gramme in Process Engineering and Natural Materials Technology in the 


field of study Food Engineering. Modules amounting to a total of 30 cred-


it points must be selected from the areas of Basic Research and Speciali-


sation, of which modules amounting to at least 10 credit points must be 


selected from the area of Basic Research. It cannot be selected if the 


Refrigeration Technology module 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 a written examination of 120 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 winter semester. 


Workload The total workload is 150 hours. 


Duration of the 


module 


The module covers one semester. 


 


  












 


Module number Module name Responsible lecturer
 28


 


MW-VNT-110 Refrigeration Technology Prof. Thomas 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students know the basics of refrigeration technology and have basic 


competences in the field of refrigeration machines and their most im-


portant components. This includes energetic, physical/chemical, econom-


ic and ecological relationships with regard to the machines as well as the 


refrigerants used (natural/synthetic) and the special features and areas 


of application of sorption and cold gas machines as well as thermoelec-


tric and magnetocaloric refrigeration and heat generation. Furthermore, 


the students can balance the systems energetically. 


Contents  The contents of the module are the refrigeration demand calculation, the 


special features of open and closed cycle processes, the calculation of 


refrigeration systems, the properties and special features of all signifi-


cant components as well as the characterisation of the refrigerants used, 


specific system conditions such as transcritical operation with CO2 as 


well as the energetic balancing of the entire system, the ex-


haust/adsorption and resorption systems, the gas refrigeration machine 


as well as alternative methods of refrigeration generation such as mag-


netocalorics and thermoelectrics. 


Teaching and learn-


ing methods 


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


study. 


Prerequisites for  


participation 
2
 


The competences to be acquired in the modules Engineering Thermody-


namics/Heat Transfer and Fundamental Processes of Thermal Process 


Engineering are required in the Diploma degree programme in Process 


Engineering and Natural Materials Technology. The competences to be 


acquired in the module Fundamental Processes of Thermal Process En-


gineering are required in the Diploma-postgraduate degree programme 


in Process Engineering and Natural Materials Technology. ln the Diplo-


ma-postgraduate degree programme in Process Engineering and Natural 


Materials Technology, the basic competences of technical thermodynam-


ics and heat transfer at engineering Bachelor’s level are required, as they 


can be acquired, for example, in the aforementioned modules. 


Usability The module is a compulsory elective module from the area of Specialisa-


tion in the Diploma degree programme in Process Engineering and Natu-


ral Materials Technology and in the Diploma-postgraduate degree pro-


gramme in Process Engineering and Natural Materials Technology in the 


field of study Food Engineering. Modules amounting to a total of 30 cred-


it points must be selected from the areas of Basic Research and Speciali-


sation, of which modules amounting to at least 10 credit points must be 


selected from the area of Basic Research. It cannot be selected if the 


module Principles of Refrigeration 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 a written examination of 120 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
 28


 


MW-VNT-30 Multiphase Reactions Prof. Schubert 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students know the basic terms, phenomena and calculation meth-


ods of multiphase reaction technology and understand the complex in-


teraction between hydrodynamics, mass and heat transfer and the 


chemical reaction in multiphase reactors. They are able to name and 


evaluate advantages and disadvantages of different reactor concepts for 


selected reaction processes and can identify advantageous reactor con-


cepts. They know basic measurement methods for process engineering 


parameters and have initial knowledge and skills in the operation of pro-


cess engineering plants. 


Contents  Contents of the module are basic parameters and aspects of multiphase 


reaction technology, the formulation of kinetic rate laws for multiphase 


reaction processes, the global material and energy balances of multi-


phase reactors, the experimental elucidation and theoretical description 


of sub-processes occurring in real multiphase reactors (e.g. chemical 


reaction, heat and mass transport, dispersion, hydrodynamics), techni-


cally applied reactor concepts for heterogeneously catalysed gas/liquid 


reactions (slurry reactors and fixed-bed reactors) as well as selected 


basic operations of chemical, mechanical and thermal process engineer-


ing in chemical production plants including the necessary measurement 


and automation technology. 


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 both the Diploma degree programme and in the Bachelor’s degree 


programme in Process Engineering and Natural Materials Technology, 


the competences to be acquired in the modules Engineering Mathemat-


ics, Engineering Thermodynamics/Heat Transfer, Fundamentals of Fluid 


Mechanics, Fundamentals of Chemistry as well as Introduction to Process 


Engineering and Natural Materials Technology are required. ln the Di-


ploma-postgraduate degree programme in Process Engineering and 


Natural Materials Technology, basic competences in technical thermody-


namics and heat transfer, inorganic and organic chemistry as well as 


fluid mechanics as well as extended competences in mathematics at 


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


quired, for example, in the aforementioned modules. 


  







 


Usability 
6
 The module is a compulsory module in the Diploma degree programme 


in Process Engineering and Natural Materials Technology in the fields of 


study Process Engineering and Chemical Engineering. The module is a 


compulsory module in each case in the Bachelor’s degree programme in 


Process Engineering and Natural Materials Technology in the profile rec-


ommendations Process Engineering and Chemical Engineering. The 


module is in each case a compulsory elective module of the compulsory 


elective module block General Fundamentals in the Diploma-


postgraduate degree programme in Process Engineering and Natural 


Materials Technology in the field of study Process Engineering and in the 


field of study Chemical Engineering, whereby either the compulsory elec-


tive module block General Fundamentals or the compulsory elective 


module block Advanced Fundamentals must be selected. The module is 


a compulsory elective module of the compulsory elective module block 


Advanced Fundamentals in the Diploma-postgraduate degree pro-


gramme in Process Engineering and Natural Materials Technology in the 


field of study Food Engineering, whereby either the compulsory elective 


module block General Fundamentals or the compulsory elective module 


block Advanced Fundamentals must be selected. The module cannot be 


selected in the Diploma-postgraduate degree programme in Process 


Engineering and Natural Materials Technology if it has already been 


completed in the Bachelor’s degree programme. It creates the prerequi-


sites in the Diploma degree programme and in the Diploma-


postgraduate degree programme for the module Reaction Control and 


Reactor 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 90 minutes 


duration and a collection of protocols. 


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 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 150 hours. 


Duration of the 


module 


The module covers one semester. 


  












 


Module number Module name Responsible lecturer
 28


 


MW-VNT-24 Fundamentals of Chemical 


Process Engineering 


Prof. Schubert 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students know the basic concepts and calculation methods of chem-


ical engineering and reaction engineering and can apply them in the de-


sign of ideal reactors and for the determination of optimal operating 


conditions for different chemical reaction processes. They know basic 


measurement methods for process parameters and have initial 


knowledge and skills how to operate process plants. 


Contents  Contents of the module are stoichiometric and thermodynamic basics of 


reaction engineering, kinetic rate laws including the estimation of kinetic 


constants, global material and heat balances of ideal reaction apparatus-


es (stirred tank reactor as well as tubular reactor), the operation of single 


reactors and of reactor combinations in different modes of operation 


(discontinuous and continuous flow mode, isothermal, adiabatic and 


polytropic operation). Further contents of the module are possible devia-


tions from the ideal behaviour in real reactors (e.g. residence time distri-


bution) as well as the handling of selected basic operations of chemical, 


mechanical and thermal process engineering in chemical production 


plants. 


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 and in the Bachelor’s degree pro-


gramme in Process Engineering and Natural Materials Technology, the 


competences to be acquired in the modules Engineering Mathematics, 


Engineering Thermodynamics/Heat Transfer, Fundamentals of Fluid Me-


chanics, Fundamentals of Chemistry as well as Introduction to Process 


Engineering and Natural Materials Technology are required. In the Di-


ploma-postgraduate degree programme in Process Engineering and 


Natural Materials Technology, advanced competences in mathematics, 


basic competences in technical thermodynamics and heat transfer, fluid 


mechanics as well as inorganic and organic chemistry at Bachelor’s level 


in engineering science are required, as they can be acquired, for exam-


ple, in the above-mentioned modules. 


  







 


Usability 
6
 The module is a compulsory module in each case in the Diploma degree 


programme in Process Engineering and Natural Materials Technology in 


the fields of study Process Engineering and Chemical Engineering. The 


module is a compulsory module in each case in the Bachelor’s degree 


programme in Process Engineering and Natural Materials Technology in 


the profile recommendations Process Engineering and Chemical Engi-


neering. The module is in each case a compulsory elective module of the 


compulsory elective module block General Fundamentals in the Diplo-


ma-postgraduate degree programme in Process Engineering and Natural 


Materials Technology in the fields of study Process Engineering and 


Chemical Engineering, whereby either the compulsory elective module 


block General Fundamentals or the compulsory elective module block 


Advanced Fundamentals must be selected. The module is in each case a 


compulsory elective module of the compulsory elective module block 


Advanced Fundamentals in the Diploma-postgraduate degree pro-


gramme in Process Engineering and Natural Materials Technology in the 


fields of study Bioprocess Engineering, Wood and Fibre Material Tech-


nology and Food Engineering, whereby either the compulsory elective 


module block General Fundamentals or the compulsory elective module 


block Advanced Fundamentals must be selected. The module cannot be 


selected in the Diploma-postgraduate degree programme in Process 


Engineering and Natural Materials Technology if it has already been 


completed in the Bachelor’s degree programme. It creates the prerequi-


sites in the Diploma degree programme and in the Diploma-


postgraduate degree programme in Process Engineering and Natural 


Materials Technology for the modules Reaction Control and Reactor 


Technology as well as Process Plants. 


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. 


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 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 150 hours. 


Duration of the 


module 


The module covers one semester. 


  








 


Module number Module name Responsible lecturer 


MW-VNT-106 Quality Assurance in the Food 


Industry 


Dr. Zahn 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have basic knowledge of methods of quality planning, con-


trol, assurance and improvement. They are able to develop general 


strategies and organised measures for quality assurance and quality 


management in the processing industry. Furthermore, they know dis-


crimination and descriptive tests of sensory analysis in the food industry 


and are able to apply them in a goal-oriented manner. 


Contents  The module includes goals and importance of quality management, in 


particular the topics: models in quality management, quality techniques 


and methods of testing in development and production processes. Fur-


ther contents are improvement strategies as well as quality management 


systems based on the ISO 9001ff, discrimination tests and descriptive 


food sensory analysis in context of panel training as well as in analytical 


and in hedonic tests. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, exercise 1 lecture hour per week, sem-


inar 1 lecture hour per week, self-study. 


Requirements for 


participation 


In the Diploma degree programme and in the Diploma-postgraduate 


degree programme in Process Engineering and Natural Materials Tech-


nology, the competences to be acquired in the modules Unit Operations 


in Food Engineering, Generic Food Technology, Fundamentals of Food 


Chemistry, Fundamentals of Food Engineering and Food Science are re-


quired. 


Usability The module is a compulsory elective module from the area of Basic Re-


search in the Diploma degree programme in Process Engineering and 


Natural Materials Technology and in the Diploma-postgraduate degree 


programme in Process Engineering and Natural Materials Technology in 


the field of study Food Engineering. Modules amounting to a total of 30 


credit points must be selected from the areas of Basic Research study 


and Specialisation, of which modules amounting to at least 10 credit 


points must be selected from the area of Basic Research study. 


Requirements for 


the award of credit 


points
 29


 


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. 


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 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 150 hours. 


Duration of the 


module 


The module covers one semester. 


  








 


Module number Module name Responsible lecturer 


MW-VNT-108 Special Topics in Food Tech-


nology 


Dr. Jaros 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students are able to apply Unit Operations in Food Engineering prin-


ciples and tools of food process engineering to the field of beverage pro-


duction. They know the methods of producing different distillates as well 


as the processes for producing non-alcoholic soft drinks. The students 


have knowledge of food additives with techno-functional benefits, poten-


tial fields of application and regulations for use. 


Contents  Contents of the module are the basic steps in the production of non-


alcoholic beverages, special aspects of beer production (especially yeast 


management) as well as processes for the production of sparkling wines 


and specific aspects of individual distillates. The module also covers the 


legal regulations in connection with the use of food additives (especially 


preservatives) and the mode of action of selected techno-functional addi-


tives (emulsifiers, stabilisers, thickeners). 


Teaching and learn-


ing methods 


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


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


Requirements for 


participation 


In both the Diploma degree programme and in the Diploma-


postgraduate degree programme in Process Engineering and Natural 


Materials Technology, the competences to be acquired in the modules 


Unit Operations in Food Engineering, Generic Food Technology, Funda-


mentals of Food Engineering and Food Science are required. 


Usability The module is a compulsory elective module from the area of Basic Re-


search in the Diploma degree programme in Process Engineering and 


Natural Materials Technology and in the Diploma-postgraduate degree 


programme in Process Engineering and Natural Materials Technology in 


the field of study Food Engineering. Modules amounting to a total of 30 


credit points must be selected from the areas of Basic Research study 


and Specialisation, of which modules amounting to at least 10 credit 


points must be selected from the area of Basic Research study. 


Requirements for 


the award of credit 


points
 29


 


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. 


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 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 150 hours. 


Duration of the 


module 


The module covers one semester. 


  








 


Module number Module name Responsible lecturer 


MW-VNT-35 Energy Process Engineering Prof. Beckmann 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have practical knowledge of mathematical modelling (in-


cluding analytical models, gradient models, cell models, parametric and 


non-parametric models) in energy process engineering. They are able to 


analyse processes in practice with the help of engineering fundamentals, 


to develop mathematical models from them and to describe them with 


the help of mathematical solution approaches, and can assess both ex-


perimental and theoretical results with regard to their plausibility. The 


students can derive optimisation measures for process control on the 


basis of mathematical modelling and experimental validation. 


Contents  Contents of the module are the definitions, the usefulness, the range of 


validity and the classification of models at different levels of complexity, 


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 simplifica-


tions and model deepening, checking the plausibility of models using 


sensitivity studies and measurement results, model validation and model 


optimisation, dealing with different solution strategies or solution algo-


rithms as well as visualisation methods for presenting the results of 


modelling tasks. solution algorithms and visualisation methods for pre-


senting the results of modelling tasks. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, exercise 1 lecture hour per week, self-


study. 


Requirements for 


participation 


In the Diploma degree programme in Process Engineering and Natural 


Materials Technology, the competences to be acquired in the modules 


Engineering Thermodynamics/Heat Transfer as well as Consolidation and 


Application of Thermal Process Engineering are required. In the Diploma-


postgraduate degree programme in Process Engineering and Natural 


Materials Technology, the competences to be acquired in the module 


Consolidation and Application of Thermal Process Engineering are re-


quired. ln the Diploma-postgraduate degree programme in Process En-


gineering and Natural Materials Technology, the basic competences of 


technical thermodynamics and heat transfer at engineering Bachelor’s 


level are required, as they can be acquired, for example, in the afore-


mentioned modules. 


  







 


Usability The module is a compulsory elective module from the area of fundamen-


tally oriented deepening in the Diploma degree programme in Process 


Engineering and Natural Materials Technology and in the Diploma-


postgraduate degree programme in Process Engineering and Natural 


Materials Technology in the field of study Process Engineering Modules 


totalling 30 credit points must be selected from the areas of fundamen-


tally oriented deepening and Specialisation, of which modules totalling at 


least 10 credit points must be selected from the area of fundamentally 


oriented deepening. The module is a compulsory elective module from 


the area of Specialisation in the Diploma degree programme in Process 


Engineering and Natural Materials Technology and in the Diploma-


postgraduate degree programme in Process Engineering and Natural 


Materials Technology in the field of study Chemical Engineering. Modules 


amounting to a total of 30 credit points must be selected from the areas 


of Basic Research and Specialisation, of which modules amounting to at 


least 10 credit points must be selected from the area of Basic Research. 


Requirements for 


the award of credit 


points
 29


 


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


module examination consists of a paper of 25 hours and an examination 


which, for more than 20 registered students, consists of a written exami-


nation of 90 minutes duration and, for up to 20 registered students, of 


an oral examination performance as a group examination with up to 


three students of 30 minutes duration; if applicable, this will be an-


nounced to the registered students in writing at the end of the registra-


tion period. The paper 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 written examination or oral examination per-


formance 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 150 hours. 


Duration of the 


module 


The module covers one semester. 


  








 


Module number Module name Responsible lecturer 


MW-VNT-81 Wood Preservation Prof. Wagenführ 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have basic knowledge of the effective protection of wood 


and wooden structures against damage caused by fungi and insects. 


They are able to recognise the causes of biological damage to structural 


timber and to draw conclusions about the necessary remedial measures 


based on the detection of damage using various wood preservation di-


agnostic methods. Furthermore, they have knowledge of preventive 


structural wood preservation in compliance with normative regulations 


and methods of chemical wood preservation (preventive and combative). 


The students are able to recognise a concrete case of damage in practice 


and to document it in a complex manner. 


Contents  Contents of the module are causes and tasks of wood preservation, ba-


sics of fungi and insects destroying timber, structural wood preservation, 


chemical-preventive and combative wood preservation as well as diag-


nostic methods in wood preservation in construction. 


Teaching and learn-


ing methods 


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


study. 


Requirements for 


participation 


In both the Diploma degree programme and in the Diploma-


postgraduate degree programme in Process Engineering and Natural 


Materials Technology, the competences to be acquired in the modules 


Fundamentals of Wood Anatomy and Basic Processes of Manufacturing 


and Processing of Wood-based Materials and Paper are required. 


Usability The module is a compulsory elective module from the area of Basic Re-


search in the Diploma degree programme in Process Engineering and 


Natural Materials Technology and in the Diploma-postgraduate degree 


programme in Process Engineering and Natural Materials Technology in 


the field of study wood technology and fibre materials technology. Mod-


ules amounting to a total of 30 credit points must be selected from the 


areas of Basic Research study and Specialisation, of which modules 


amounting to at least 10 credit points must be selected from the area of 


Basic Research study. 


Requirements for 


the award of credit 


points
 29


 


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. The paper 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 written examination is weighted seven times 


and the paper three times. 


  







 


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-VNT-85 Scientific Work in Wood Tech-


nology 


Prof. Wagenführ 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have comprehensive experimental skills on selected topics 


in research in the field of wood and fibre materials technology. They are 


able to plan and carry out experiments or series of experiments inde-


pendently and on their own responsibility and to evaluate them accord-


ing to the requirements. The students possess in-depth knowledge for 


independent research of technical literature and patents. 


Contents  The contents of the module are the presentation and critical evaluation 


of wood technology research work, the discussion and reflection of the 


results achieved in this work as well as practical aspects of the concep-


tion, planning, design and implementation of wood technology research 


work. 


Teaching and learn-


ing methods 


Lecture 1 lecture hour per week, practical course 3 lecture hours per 


week, self-study. 


Requirements for 


participation 


In the Diploma degree programme and in the Diploma-postgraduate 


degree programme in Process Engineering and Natural Materials Tech-


nology, the modules Fundamentals of Wood Anatomy, Basic Processes of 


Manufacturing and Processing of Wood-based Materials and Paper and 


Physical Fundamentals of Wood Technology and Paper Technology are 


required. 


Usability The module is a compulsory elective module from the area of Basic Re-


search in the Diploma degree programme in Process Engineering and 


Natural Materials Technology and in the Diploma-postgraduate degree 


programme in Process Engineering and Natural Materials Technology in 


the field of study wood technology and fibre materials technology. Mod-


ules amounting to a total of 30 credit points must be selected from the 


areas of Basic Research study and Specialisation, of which modules 


amounting to at least 10 credit points must be selected from the area of 


Basic Research study. 


Requirements for 


the award of credit 


points
 29


 


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


module examination consists of a paper of 50 hours and a presentation 


of 20 hours. 


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 paper is weighted seven times and the presen-


tation three times. 


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-VNT-87 Coating and Bonding Techno-


logies 


Prof. Wagenführ 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have comprehensive knowledge of the various materials, 


machines and processes for the surface finishing of wood and wood-


based materials. From this, the students are able to select the most eco-


logically and economically favourable variant for surface finishing de-


pending on the corresponding requirements. They also have compre-


hensive knowledge of the various materials, machines and processes for 


bonding wood and wood-based materials. From this, the students are 


able to select and test the most ecologically and economically favourable 


variant for bonding technology depending on the corresponding re-


quirements. 


Contents  The contents of the module are aspects of coating technology (surface 


finishing), solid coatings, environmentally friendly lacquering, drying and 


radiation curing processes, modern printing processes for wood, wood-


based materials and paper, emission reduction processes and surface 


testing. The contents of the module also include the basics of adhesive 


selection, application processes and specifically adhesives and bonding 


technology in the various application technology areas of wood technol-


ogy as well as adhesive testing. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, practical course 2 lecture hours per 


week, self-study. 


Requirements for 


participation 


In both the Diploma degree programme and in the Diploma-


postgraduate degree programme in Process Engineering and Natural 


Materials Technology, the competences to be acquired in the modules 


Chemical Fundamentals of Wood and Fibre Materials Technology, Basic 


Processes of Manufacturing and Processing of Wood-based Materials 


and Paper and Fundamentals of Wood Anatomy are required. 


Usability The module is a compulsory elective module from the area of Specialisa-


tion in the Diploma degree programme in Process Engineering and Natu-


ral Materials Technology and in the Diploma-postgraduate degree pro-


gramme in Process Engineering and Natural Materials Technology in the 


field of study Wood and Fibre Material Technology. Modules amounting 


to a total of 30 credit points must be selected from the areas of Basic 


Research and Specialisation, of which modules amounting to at least 10 


credit points must be selected from the area of Basic Research. 


Requirements for 


the award of credit 


points
 29


 


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 30 hours. 


  







 


Credit points and 


grades 


5 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 150 hours. 


Duration of the 


module 


The module covers one semester. 


  








 


Module number Module name Responsible lecturer 


MW-VNT-88 Timber Construction Prof. Haller 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have basic knowledge of designing and constructing with 


wood and wood-based materials as structurally effective construction 


elements and master the basic calculation methods required in the con-


struction industry. They are familiar with both handcrafted timber con-


nections and the connections of timber engineering and understand 


their load-bearing behaviour and have an overview of the current status 


of timber constructions with their special features based on executed 


timber buildings. The students are able to assess the use of materials 


from the point of view of exploiting the particular specific properties of 


wood and wood-based materials on concrete objects. 


Contents  Contents of the module are traditions, status and tendencies of timber 


construction as well as tangential areas of forestry and anatomical basics 


including the properties of wood and wood-based materials and 


measures of wood protection as well as the basics of static calculation 


and verification for typical components and fasteners. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, exercise 1 lecture hour per week, self-


study. 


Requirements for 


participation 


In both the Diploma degree programme and in the Diploma-


postgraduate degree programme in Process Engineering and Natural 


Materials Technology, the competences to be acquired in the modules 


Physical Fundamentals of Wood Technology and Paper Technology, Basic 


Processes of Manufacturing and Processing of Wood-based Materials 


and Paper as well as Fundamentals of Wood Anatomy are required. 


Usability The module is a compulsory elective module from the area of Specialisa-


tion in the Diploma degree programme in Process Engineering and Natu-


ral Materials Technology and in the Diploma-postgraduate degree pro-


gramme in Process Engineering and Natural Materials Technology in the 


field of study Wood and Fibre Material Technology. Modules amounting 


to a total of 30 credit points must be selected from the areas of Basic 


Research and Specialisation, of which modules amounting to at least 10 


credit points must be selected from the area of Basic Research. 


Requirements for 


the award of credit 


points
 29


 


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


module examination consists of a written examination of 90 minutes 


duration and an ungraded paper of 20 hours. 


  







 


Credit points and 


grades 


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


in each case in the Diploma degree programme and in the Diploma-


postgraduate degree programme in Process Engineering and Natural 


Materials Technology results from the weighted average of the grades of 


the individual examination performances, taking into account § 11 para-


graph 1 sentence 5 Examination Regulations. The written examination is 


weighted once and the paper three times. 


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
 28


 


MW-VNT-93 Manufacturing of Fiber Com-


posite Structures 


Prof. Gude 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have the ability to implement the high strength and stiff-


ness potential of fibre composites through robust manufacturing. To this 


end, they know how to ensure force-flow-compliant fibre orientations as 


well as the necessary fibre volume proportions over the entire compo-


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


finished products, plant technology and peripherals in component pro-


duction enables the students to holistically evaluate and compare differ-


ent technologies. 


Contents  The contents of the module are the individual manufacturing processes 


in connection with the design requirements for the component, both 


basic and application-oriented, in particular the manufacturing processes 


for components with thermoset and thermoplastic matrix as well as the 


newer technologies for the automated manufacture of fibre 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 Process Engineering and Natural 


Materials Technology, the competences to be acquired in the module 


Fundamentals of Material Science are required. ln the Diploma-


postgraduate degree programme in Process Engineering and Natural 


Materials Technology, the fundamental competences of materials engi-


neering at Bachelor’s level are required, as they can be acquired, for ex-


ample, in the aforementioned module. 


Usability The module is a compulsory elective module from the area of Specialisa-


tion in the Diploma degree programme in Process Engineering and Natu-


ral Materials Technology and in the Diploma-postgraduate degree pro-


gramme in Process Engineering and Natural Materials Technology in the 


field of study Wood and Fibre Material Technology. Modules amounting 


to a total of 30 credit points must be selected from the areas of Basic 


Research and Specialisation, of which modules amounting to at least 10 


credit points must be selected from the area of Basic Research. 


Requirements for 


the award of credit 


points
 29


 


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


module examination consists of a paper of 80 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 The module covers one semester. 







 


module 


  








 


Module number Module name Responsible lecturer 


MW-VNT-94 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, the typical design features for a stress- and production-


oriented design of plastic components, in particular the use of polymers 


in machine elements such as bearings, gears, rollers or couplings. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, self-study. 


Requirements for 


participation 


In the Diploma degree programme in Process Engineering and Natural 


Materials Technology, the competences to be acquired in the modules 


Design Theory and Fundamentals of Material Science are required. In the 


Diploma-postgraduate degree programme in Process Engineering and 


Natural Materials Technology, the basic competences of design technol-


ogy and design as well as materials engineering at Bachelor’s level are 


required, as they can be acquired, for example, in the above-mentioned 


modules. 


Usability The module is a compulsory elective module from the area of Specialisa-


tion in the Diploma degree programme in Process Engineering and Natu-


ral Materials Technology and in the Diploma-postgraduate degree pro-


gramme in Process Engineering and Natural Materials Technology in the 


field of study Wood and Fibre Material Technology. Modules amounting 


to a total of 30 credit points must be selected from the areas of Basic 


Research and Specialisation, of which modules amounting to at least 10 


credit points must be selected from the area of Basic Research. 


Requirements for 


the award of credit 


points
 29


 


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


module examination consists of a paper of 90 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 


module 


The module covers one semester. 


  








 


Module number Module name Responsible lecturer 


MW-VNT-95 Product Manufacturing Prof. Wagenführ 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have knowledge of the planning, design and operation of 


manufacturing and production facilities for the manufacture of products 


typical of the wood industry and wood crafts. They are able to plan facto-


ries and understand the general manufacturing processes in production 


operations. 


Contents  Contents of the module are the basics of planning action for factory de-


sign, planning and design of production processes in the furniture indus-


try as well as the calculation of manufacturing costs of a product of the 


furniture industry. 


Teaching and learn-


ing methods 


Lecture 3 lecture hours per week, practical course 1 lecture hour per 


week, self-study. 


Requirements for 


participation 


In both the Diploma degree programme and in the Diploma-


postgraduate degree programme in Process Engineering and Natural 


Materials Technology, the competences to be acquired in the module 


Basic Processes of Manufacturing and Processing of Wood-based Mate-


rials and Paper are required. 


Usability The module is a compulsory elective module from the area of Specialisa-


tion in the Diploma degree programme in Process Engineering and Natu-


ral Materials Technology and in the Diploma-postgraduate degree pro-


gramme in Process Engineering and Natural Materials Technology in the 


field of study Wood and Fibre Material Technology. Modules amounting 


to a total of 30 credit points must be selected from the areas of Basic 


Research and Specialisation, of which modules amounting to at least 10 


credit points must be selected from the area of Basic Research. 


Requirements for 


the award of credit 


points
 29


 


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 20 hours. 


Credit points and 


grades 


5 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 150 hours. 


Duration of the 


module 


The module covers one semester. 


  








 


Module number Module name Responsible lecturer 


MW-VNT-96 Cutting Technology Prof. Wagenführ 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students are able to characterise and assess machining processes 


and procedures on wood and wood-based materials as well as on indus-


try-standard composite materials. They are able to name problem areas 


in modern wood machining and describe possible solutions. Further-


more, the students know the basics of production automation and are 


able to optimally program and instruct multi-axis CNC machines. 


Contents  Contents of the module are constellations, problems and approaches to 


solutions in machining technology as an important part of cutting tech-


nology in the field of wood technology. This concerns, among other 


things, the description of machining processes and procedures and their 


modelling and optimisation. Further contents are general possibilities for 


production automation, in particular automation in product develop-


ment and manufacturing, information supply for manufacturing pro-


cesses and systems and application systems in production and produc-


tion-related services as well as the theoretical and practical knowledge of 


CNC programming on woodworking machines. 


Teaching and learn-


ing methods 


Lecture 2 lecture hours per week, practical course 2 lecture hours per 


week, self-study. 


Requirements for 


participation 


iIn both the Diploma degree programme and in the Diploma-


postgraduate degree programme in Process Engineering and Natural 


Materials Technology, the competences to be acquired in the module 


Basic Processes of Manufacturing and Processing of Wood-based Mate-


rials and Paper are required. 


Usability The module is a compulsory elective module from the area of Specialisa-


tion in the Diploma degree programme in Process Engineering and Natu-


ral Materials Technology and in the Diploma-postgraduate degree pro-


gramme in Process Engineering and Natural Materials Technology in the 


field of study Wood and Fibre Material Technology. Modules amounting 


to a total of 30 credit points must be selected from the areas of Basic 


Research and Specialisation, of which modules amounting to at least 10 


credit points must be selected from the area of Basic Research. 


Requirements for 


the award of credit 


points
 29


 


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. 


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 written examination is weighted once and the 


paper three times. 


  







 


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-VNT-08 


(MW-MB-10) 


 


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 
1, 23, 32


 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, Func-


tion-Integrated Components, Fundamentals of Power Machinery, Fun-


damentals of Polymer Technology, Fundamentals of Aerospace Engi-


neering, Designing with Polymers, Construction Materials and Structural 


Durability, Construction Materials and Surface Engineering, Lightweight 


Materials, Aircraft Manufacturing, Theory 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 En-


ergy 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 Tech-


nology for the modules Subject-Related Internship, Manufacturing of 


Fiber Composite Structures, Research Internship, Designing with Poly-


mers, Technology of Wood-based Materials Manufacturing and Paper 


Manufacturing as well as Processing Machines and Apparatus Technolo-







 


gy. It creates the prerequisites in the Bachelor’s degree programme in 


Mechanical Engineering for the modules Extended Fundamentals for 


Mechanical Engineering, Fiber-Reinforced Materials, Fundamentals of 


Polymer Technology, Fundamentals of Aerospace Engineering, Light-


weight Materials, Numerical Methods and Structural Durability as well as 


Heat Exchanger, Pipings, Pressure Vessels and Energy Storage. It creates 


the prerequisites in the Bachelor’s degree programme in Process Engi-


neering and Natural Materials 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-VNT-12 


(MW-MB-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, 6, 12, 32


 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, Load Management of Refrigeration 


Plants, Aircraft Systems, Machine Laboratory, Multi-Body Dynamics and 


Computational Fluid Dynamics, Mobile Refrigeration and Special Cooling 


Tasks, Principles of Refrigeration and Air Conditioning, Process Simula-


tion and Validation in Power Engineering, Process Thermodynamics, Air 


Conditioning Systems/Supply Engineering, Reactor Physics, Simulation 


and Experimental Studies on Internal Combustion Engines, Properties 


and Thermodynamic Simulation, Fluid Mechanics and Simulation Meth-


ods, Technology of Flight Propulsion, Thermal Process Technology, 


Thermofluiddynamics, Thermo Hydraulics and Safety of Nuclear Facili-


ties, Turbomachines for Flight Propulsion, Turbo Pumps and Piston 


Working Machines, Turbocompressors, Advanced Course: Internal Com-


bustion Engines, Heat Exchanger, Pipings, Pressure Vessels and Energy 


Storage, District Heating Systems and Hydrogen Energy Technology. It 


creates the prerequisites in the Diploma degree programme in Process 


Engineering and Natural Materials Technology for the modules Chemical 


Thermodynamics and Multiphase Thermodynamics, Energy Process En-


gineering, European Course of Cryogenics, Subject-Related Internship, 


Research Internship, Fundamentals of Chemical Process Engineering, 


Wood Drying and Modification, Refrigeration Technology, Cryogenics, 


Unit Operations in Food Engineering Processes, Multiphase Reactions, 


Principles of Refrigeration, Resource Technology and Sustainability, 







 


Technology of Wood-based Materials Processing and Paper Processing, 


Consolidation and Application of Thermal Process Engineering as well as 


Heat Transfer and Mass Transfer. It creates the prerequisites in the 


Bachelor’s degree programme in Mechanical Engineering for the mod-


ules Elastic Structures and Technical Fluid Mechanics, Extended Funda-


mentals for Mechanical Engineering, Fundamentals of Flight Propulsion, 


Fundamentals of Automotive Engineering, Fundamentals of Non-Fossil 


Primary Energy Use, Fundamentals of Internal Combustion Engines and 


Drive Systems, Fundamentals of Heat and Mass Transfer, Fundamentals 


of Aerospace Engineering, 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, Multiphase Reactions, Consol-


idation 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-VNT-17 


(MW-MB-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
 23, 32


 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 


special cooling tasks, Numerical Methods of Fluid Mechanics and Struc-


tural 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, 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-VNT-80 Development of Furniture and 


Building Elements 


Prof. Wagenführ 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have the basic knowledge of designing and constructing 


with wood and wood-based materials and, building on this, can carry out 


a computer-aided design including dimensioning for the manufacture of 


the products. Considering the special features of the construction mate-


rial wood or wood-based materials, the students are able to design the 


value-added chain of a product starting from the idea to the production. 


The students are qualified to carry out the development of a product, 


taking into account the specifics of the material. 


Contents  Contents of the module are product development in furniture construc-


tion, furniture parts and fittings, materials and coatings, furniture statics 


and their testing, drawing preparation, research and development in 


furniture construction, furniture history and building elements. 


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 Process Engineering and Natural 


Materials Technology, the competences to be acquired in the modules 


Physical Fundamentals of Wood Technology and Paper Technology and 


Engineering Mechanics are required. In the Diploma-postgraduate de-


gree programme in Process Engineering and Natural Materials Technol-


ogy, the competences to be acquired in the module Physical Fundamen-


tals of Wood Technology and Paper Technology are required. ln the Di-


ploma-postgraduate degree programme in Process Engineering and 


Natural Materials Technology, the basic competences of statics and 


strength theory 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 elective module from the area of Basic Re-


search in the Diploma degree programme in Process Engineering and 


Natural Materials Technology and in the Diploma-postgraduate degree 


programme in Process Engineering and Natural Materials Technology in 


the field of study wood technology and fibre materials technology. Mod-


ules amounting to a total of 30 credit points must be selected from the 


areas of Basic Research study and Specialisation, of which modules 


amounting to at least 10 credit points must be selected from the area of 


Basic Research study. 


Requirements for 


the award of credit 


points
 31


 


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 25 hours. 


Credit points and 


grades 


5 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  The module is offered every summer semester. 







 


module 


Workload The total workload is 150 hours. 


Duration of the 


module 


The module covers one semester. 


  












 


Module number Module name Responsible lecturer 


MW-VNT-84 Wood Drying and Modification Prof. Wagenführ 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have comprehensive knowledge of the control of various 


drying processes, in particular the assurance of a high quality of products 


made of sawn timber or wood-based materials made of lignocellulose 


structural elements and the avoidance of drying errors. The students are 


able to plan, dimension and calculate the individual processes for drying 


wood. They master the calculation and simple modelling of drying pro-


cesses as well as the design of drying plants. Furthermore, the students 


have comprehensive knowledge of the targeted physical, chemical and 


biological modification of wood and lignocellulosic structural elements to 


improve the specific properties depending on the requirements. 


Contents  The contents of the module are fundamental aspects of the anatomical, 


chemical and physical properties of wood and wood-based materials as 


well as the laws of thermodynamics and fluid mechanics. This includes 


lumber drying as well as the drying of veneers and particles, the prepara-


tion of drying plans, drying quality and standardisation, the design and 


planning of drying plants, and the costs of wood drying. The contents of 


the module also include physical, chemical and biological process tech-


nologies and the resulting property changes for targeted cell wall modifi-


cation for the use of indigenous wood species for the substitution of 


tropical wood species, metals and plastics with special consideration of 


the use and the place of application. 


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 Process Engineering and Natural 


Materials Technology, the competences to be acquired in the modules 


Engineering Thermodynamics/Heat Transfer, Fundamentals of Fluid Me-


chanics as well as Introduction to Process Engineering and Natural Mate-


rials Technology are required. ln the Diploma-postgraduate degree pro-


gramme in Process Engineering and Natural Materials Technology, the 


fundamental competences of Technical Thermodynamics and Heat 


Transfer as well as Fluid Mechanics at engineering Bachelor’s level are 


required, as they can be acquired, for example, in the aforementioned 


modules. 


  







 


Usability The module is a compulsory elective module from the area of Basic Re-


search in the Diploma degree programme in Process Engineering and 


Natural Materials Technology and in the Diploma-postgraduate degree 


programme in Process Engineering and Natural Materials Technology in 


the field of study wood technology and fibre materials technology. Mod-


ules amounting to a total of 30 credit points must be selected from the 


areas of Basic Research study and Specialisation, of which modules 


amounting to at least 10 credit points must be selected from the area of 


Basic Research study. 


Requirements for 


the award of credit 


points 
31


 


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 25 hours. 


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 written examination is weighted seven times 


and the paper three times. 


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. 


 


  












 


1 
 Extension according to § 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 April 2019 or Diploma-postgraduate degree programme in Process En-


gineering and Natural Materials Technology of 15 February 2020 according to the deci-


sion of the Faculty Council of 15.04.2020 Adjustment in the field Usability. 
2 


 Extension according to § 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 April 2019 or Diploma-postgraduate degree programme in Process En-


gineering and Natural Materials Technology of 15 February 2020 according to the deci-


sion of the Faculty Council of 15 April 2020 Adjustment in the field Requirements for par-


ticipation. 
3  


Extension according to § 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 April 2019 or Diploma-postgraduate degree programme in Process En-


gineering and Natural Materials Technology of 15 February 2020 according to the deci-


sion of the Faculty Council of 15.04.2020 Frequency of the module.  
4  


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


ploma degree programme in Process Engineering and Natural Materials Technology of 29 


April 2019 or Diploma-postgraduate degree programme in Process Engineering and Nat-


ural Materials Technology of 15 February 2020 in accordance with the resolution of the 


Faculty Council of 15.04.2020 Replacing the teaching offer. 
5 


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


ploma degree programme in Process Engineering and Natural Materials Technology of 29 


April 2019 or Diploma-postgraduate degree programme in Process Engineering and Nat-


ural Materials Technology of 15 February 2020 in accordance with the resolution of the 


Faculty Council of 17.03.2021 Replacement of the teaching offer. 
6 


 Extension according to § 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 April 2019 and the Diploma-postgraduate degree programme in Pro-


cess Engineering and Natural Materials Technology of 15 February 2020 in accordance 


with the resolution of the Faculty Council of 17 March 2021 Adjustment in the field Usabil-


ity. 
7 


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


ploma degree programme in Process Engineering and Natural Materials Technology of 29 


April 2019 or Diploma-postgraduate degree programme in Process Engineering and Nat-


ural Materials Technology of 15 February 2020 according to the decision of the Faculty 


Council from 17.03.2021 Frequency of the module. 
8 


Correction of the semester-based lecture hours per week distribution. 
10 


Extension according to § 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 April 2019 according to the resolution of the Faculty Council of 


15.04.2020 Adjustment in the field Usability. 
11 


Extension according to § 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 April 2019 according to the resolution of the Faculty Council of 


21.04.2021 Adjustment in the field Usability.
 


12
 Extension in accordance with § 6 Para. 6 and § 10 Para. 2 Study Regulations for the Di-


ploma degree programme in Mechanical Engineering of 17 May 2019 or Bachelor’s de-


gree programme in Mechanical Engineering of 17 May 2019 or Diploma-postgraduate de-







 


gree programme in Mechanical Engineering of 17 January 2020 in accordance with the 


resolution of the Faculty Council of 21.04.2021 Adjustment in the field Usability. 
14


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


ploma degree programme in Process Engineering and Natural Materials Technology dat-


ed 29 April 2019 or Diploma-postgraduate degree programme in Process Engineering and 


Natural Materials Technology dated 15 February 2020 in accordance with the resolution 


of the Faculty Council dated 20.10.2021 Replacing the range of courses. 
15


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


ploma degree programme in Process Engineering and Natural Materials Technology dat-


ed 29 April 2019, the Bachelor’s degree programme in Process Engineering and Natural 


Materials Technology dated 28 April 2019 or Diploma-postgraduate degree programme in 


Process Engineering and Natural Materials Technology dated 15 February 2020 in accord-


ance with the resolution of the Faculty Council dated 20.10.2021 Adjustment in the field 


responsible lecturer. 
16


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


ploma degree programme in Process Engineering and Natural Materials Technology dat-


ed 29 April 2019 or Diploma-postgraduate degree programme in Process Engineering and 


Natural Materials Technology dated 15 February 2020 in accordance with the resolution 


of the Faculty Council dated 20.10.2021 Adjustment in the field Usability. 
17


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


ploma degree programme in Process Engineering and Natural Materials Technology dat-


ed 29 April 2019 or Diploma-postgraduate degree programme in Process Engineering and 


Natural Materials Technology dated 15 February 2020 in accordance with the resolution 


of the Faculty Council dated 20.10.2021 Adjustment in the field Requirements for partici-


pation. 
18


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


ploma degree programme in Process Engineering and Natural Materials Technology dat-


ed 29 April 2019 or the Bachelor’s degree programme in Process Engineering and Natural 


Materials Technology dated 28 April 2019 in accordance with the resolution of the Faculty 


Council dated 20.04.2022 Adjustment in the field Usability. 
19


 Extension in accordance with § 6, Para. 6 and § 10, Para. 2 Study Regulations for the Di-


ploma degree programme in Process Engineering and Natural Materials Technology dat-


ed 29 April 2019 or Diploma-postgraduate degree programme in Process Engineering and 


Natural Materials Technology dated 15 February 2020 in accordance with the resolution 


of the Faculty Council dated 20.04.2022 Adjustment in the field responsible lecturer. 
20


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


ploma degree programme in Process Engineering and Natural Materials Technology of 29 


April 2019 or Diploma-postgraduate degree programme in Process Engineering and Nat-


ural Materials Technology of 15 February 2020 in accordance with the resolution of the 


Faculty Council of 20.07.2022 Replacement of the teaching offer. 
21


 Extension according to § 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 April 2019 or Diploma-postgraduate degree programme in Process En-


gineering and Natural Materials Technology of 15 February 2020 according to the deci-


sion of the Faculty Council of 15.04.2020 Adjustment in the field Usability. 
22


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


ploma degree programme in Process Engineering and Natural Materials Technology of 29 


April 2019 or Diploma-postgraduate degree programme in Process Engineering and Nat-


ural Materials Technology of 15 February 2020 in accordance with the resolution of the 


Faculty Council of 19.10.2022 Replacement of the teaching offer. 
23


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


ploma degree programme in Process Engineering and Natural Materials Technology dat-


ed 29 April 2019, the Bachelor’s degree programme in Process Engineering and Natural 







 


Materials Technology dated 28 April 2019 or Diploma-postgraduate degree programme in 


Process Engineering and Natural Materials Technology dated 15 February 2020 in accord-


ance with the resolution of the Faculty Council dated 19.10.2021 Adjustment in the field 


Usability. 
24


 Extension in accordance with § 6, Para. 6 and § 10, Para. 2 Study Regulations for the Di-


ploma degree programme in Process Engineering and Natural Materials Technology dat-


ed 29 April 2019 or Bachelor’s degree programme in Process Engineering and Natural 


Materials Technology dated 28 April 2019 in accordance with the resolution of the Faculty 


Council dated 19.10.2022 Adjustment in the field responsible lecturer. 
25


 Extension in accordance with § 6, Para. 6 and § 10, Para. 2 Study Regulations for the Di-


ploma degree programme in Process Engineering and Natural Materials Technology dat-


ed 29 April 2019 or Diploma-postgraduate degree programme in Process Engineering and 


Natural Materials Technology dated 15 February 2020 in accordance with the resolution 


of the Faculty Council dated 19.10.2022 addition to the teaching offer. 
26


 Correction of the assigned courses, 19.10.2022. 
27


 Extension in accordance with § 6, Para. 6 and § 10, Para. 2 Study Regulations for the Di-


ploma degree programme in Process Engineering and Natural Materials Technology dat-


ed 29 April 2019 or Diploma-postgraduate degree programme in Process Engineering and 


Natural Materials Technology dated 15 February 2020 in accordance with the resolution 


of the Faculty Council dated 19.10.2022 termination of the teaching offer. 
28 


Extension in accordance with § 6, Para. 6 and § 10, Para. 2 Study Regulations for the Di-


ploma degree programme in Process Engineering and Natural Materials Technology dat-


ed 29 April 2019 or Bachelor’s degree programme in Process Engineering and Natural 


Materials Technology dated 28 April 2019 in accordance with the resolution of the Faculty 


Council dated 19.04.2023 Adjustment in the field responsible lecturer. 
29 


Extension in accordance with § 6, Para. 6 and § 10, Para. 2 Study Regulations for the Di-


ploma degree programme in Process Engineering and Natural Materials Technology dat-


ed 29 April 2019 or Diploma-postgraduate degree programme in Process Engineering and 


Natural Materials Technology dated 15 February 2020 in accordance with the resolution 


of the Faculty Council dated 17.05.2023 Specify in the field requirements for the award of 


credit points according to the requirements of the accreditation process. 
30 


Extension in accordance with § 6, Para. 6 and § 10, Para. 2 Study Regulations for the Di-


ploma degree programme in Process Engineering and Natural Materials Technology dat-


ed 29 April 2019 or Diploma-postgraduate degree programme in Process Engineering and 


Natural Materials Technology dated 15 February 2020 in accordance with the resolution 


of the Faculty Council dated 18.10.2023 – No offer in WiSe 2023/2024. 
31 


Extension in accordance with § 6, Para. 6 and § 10, Para. 2 Study Regulations for the Di-


ploma degree programme in Process Engineering and Natural Materials Technology dat-


ed 29 April 2019 or Diploma-postgraduate degree programme in Process Engineering and 


Natural Materials Technology dated 15 February 2020 in accordance with the resolution 


of the Faculty Council dated 15.11.2023 Specify in the field requirements for the award of 


credit points according to the requirements of the accreditation process. 
32


 Extension according to § 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 April 2019 according to the decision of the Faculty Council of 15.11.2023 


Adjustment in the field Usability. 
35 


Extension in accordance with § 6, Para. 6 and § 10, Para. 2 Study Regulations for the Di-


ploma degree programme in Process Engineering and Natural Materials Technology dat-


ed 29 April 2019 or Bachelor’s degree programme in Process Engineering and Natural 


Materials Technology dated 28 April 2019 in accordance with the resolution of the Faculty 


Council dated 17.04.2024 Adjustment in the field responsible lecturer. 


 








 


Module number Module name Responsible lecturer
 28, 35


 


MW-VNT-25 Plant Engineering and Safety 


Engineering 


Prof. Schubert 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students understand the interrelationships from plant design to the 


commissioning of process plants, the physical and chemical processes in 


the plant components as well as the operation modes of apparatus, ma-


chines and plants in selected production scenarios. The students know 


essential laws, ordinances and rules on safety engineering and the basics 


of plant, product and occupational safety. They are able to recognise 


safety hazards, evaluate the hazard potential of plants, develop 


measures to minimise the residual risk and are able to name standards 


to be observed. 


Contents  The contents of the module are the engineering issues in the develop-


ment, planning, commissioning and operation of process plants and 


their intersections with other disciplines such as mechanical engineering, 


electrical engineering, business administration, in particular with regard 


to the selection, procurement, installation and piping of machines and 


apparatus, electrical measurement and control technology and with re-


gard to the documentation of the plant design (e.g. flow diagrams, instal-


lation plans). Further contents of the module are applicable laws, rules, 


regulations and standards to ensure the safety of process plants, safety 


parameters for gases, vapours, liquids and solids, measures for fire and 


explosion protection, safety devices and their design (safety valves, rup-


ture discs) as well as safety concepts and safety analyses for process 


plants. 


Teaching and learn-


ing methods 


Lecture 4 lecture hours per week, self-study. 


Requirements for 


participation 


In both the Diploma degree programme and in the Bachelor’s degree 


programme in Process Engineering and Natural Materials Technology, 


the competences to be acquired in the modules Design Theory and In-


troduction to Process Engineering and Natural Materials Technology are 


required. ln the Diploma-postgraduate degree programme in Process 


Engineering and Natural Materials Technology, the basic competences of 


design engineering and design at Bachelor’s level in engineering science 


are required, as they can be acquired, for example, in the above-


mentioned modules. 


 


  







 


Usability 
1, 6


 The module is a compulsory module in the Diploma degree programme 


in Process Engineering and Natural Materials Technology in the field of 


study Process Engineering. The module is a compulsory elective module 


in the field of study Chemical Engineering Technology in the Diploma 


degree programme in Process Engineering and Natural Materials Tech-


nology as well as in the Diploma-postgraduate degree programme in 


Process Engineering and Natural Materials Technology. From the areas 


of Basic Research and Specialisation, modules totalling 30 credit points 


must be selected, of which at least 10 credit points must be selected 


from the area of Basic Research. The module is a compulsory elective 


module from the area of Specialisation in the field of study Food Engi-


neering in the Diploma degree programme in Process Engineering and 


Natural Materials Technology as well as in the Diploma-postgraduate 


degree programme in Process Engineering and Natural Materials Tech-


nology. From the areas of Basic Research and Specialisation, modules 


totalling 30 credit points must be selected, of which at least 10 credit 


points must be selected from the area of Basic Research. The module is a 


compulsory module in the Bachelor’s degree programme in Process En-


gineering and Natural Materials Technology in the profile recommenda-


tion General Process Engineering. The module is a compulsory elective 


module of the compulsory elective module block General Fundamentals 


in the Diploma-postgraduate degree programme in Process Engineering 


and Natural Materials Technology in the field of study Process Engineer-


ing, whereby either the compulsory elective module block General Fun-


damentals or the compulsory elective module block Advanced Funda-


mentals must be selected. The module is a compulsory elective module 


of the compulsory elective module block Advanced Fundamentals in the 


Diploma-postgraduate degree programme in Process Engineering and 


Natural Materials Technology in the field of study Wood and Fibre Mate-


rial Technology, whereby either the compulsory elective module block 


General Fundamentals or the compulsory elective module block Ad-


vanced Fundamentals must be selected. The module cannot be selected 


in the Diploma-postgraduate degree programme in Process Engineering 


and Natural Materials Technology if it has already been completed in the 


Bachelor’s degree programme. It creates the prerequisites in the Diplo-


ma degree programme in Process Engineering and Natural Materials 


Technology for the modules Resource Technology and Sustainability, 


Environmental Process Engineering as well as Process Plants. It creates 


the prerequisites in the Diploma-postgraduate degree programme in 


Process Engineering and Natural Materials Technology for the module 


Resource Technology and Sustainability. 


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 winter semester. 


Workload The total workload is 150 hours. 


Duration of the 


module 


The module covers one semester. 


  








 


Module number Module name Responsible lecturer
 28, 35


 


MW-VNT-42 Process Plants Prof. Schubert 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students have knowledge regarding the fundamental principles and 


concepts used in the design and operation of process plants. They can 


apply their knowledge to concrete issues (selection of suitable process 


engineering apparatus, design, planning and commissioning of process 


plants) and are able to analyse, synthesise and evaluate single unit oper-


ations or complete plants. 


Contents  The contents of the module are engineering tasks in the design and 


planning of process plants, in particular various apparatus and machines 


for the storage and conveyance of solids and fluids, for the heating, cool-


ing and drying of material flows, for chemical, mechanical and thermal 


material conversion, as well as separation and mixing. Further module 


contents are the basics of project planning for process plants including 


assembly, construction, commissioning and project management, the 


handling of commercial CAD design software using simple project plan-


ning examples. 


Teaching and learn-


ing methods 


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


study. 


Prerequisites for  


participation 
2
 


The competences to be acquired in the modules Introduction to Process 


Engineering and Natural Materials Technology, Fundamentals of Chemi-


cal Process Engineering as well as Plant Engineering and Safety Engineer-


ing are required in the Diploma degree programme in Process Engineer-


ing and Natural Materials Technology. The competences to be acquired 


in the module Fundamentals of Chemical Process Engineering are re-


quired in the Diploma-postgraduate degree programme in Process Engi-


neering and Natural Materials Technology. Furthermore, the basic com-


petences of Process Engineering and Natural Materials Technology 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 Process Engineering and Natural Materials Tech-


nology. 


Usability The module is a compulsory elective module from the area of Specialisa-


tion in the Diploma degree programme in Process Engineering and Natu-


ral Materials Technology and in the Diploma-postgraduate degree pro-


gramme in Process Engineering and Natural Materials Technology in the 


field of study Process Engineering, in the field of study Bioprocess Engi-


neering and in the field of study Food Engineering. Modules amounting 


to a total of 30 credit points must be selected from the areas of Basic 


Research and Specialisation, of which modules amounting to at least 10 


credit points must be selected from the area of Basic Research. 


  







 


Requirements for 


the award of credit 


points
 29


 


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. 


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 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 150 hours. 


Duration of the 


module 


The module covers one semester. 


  








 


Module number Module name Responsible lecturer 
35


 


MW-VNT-121 
5
 


as a replacement 


for the module MW-


VNT-34 


Reaction Control and Reactor 


Technology 


Prof. Schubert 


(studiendokumente.mw@tu-


dresden.de) 


Qualification goals The students know different possibilities for the realisation of material 


conversion processes in different reactors and are able to model and 


simulate the processes taking place. They understand the operating be-


haviour of reactors during the realisation of different reactions and are 


able to apply the acquired knowledge to concrete problems (selection, 


mode of operation and reactor type, determination of optimal operating 


parameters). 


Contents  The module covers the conservation laws for mass, enthalpy and mo-


mentum, global mass and heat balancing at particle and reactor level for 


single-phase and multiphase real reactors, advantages and disad-


vantages of different operating designs of reactors, especially with re-


gard to temperature and fluid flow management, analysis and evaluation 


of different real reactors, modelling and simulation of different reactors 


using various examples with current process engineering software pack-


ages. 


Teaching and learn-


ing methods 


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


study. 


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


specifically determined at the beginning of each semester by the person 


responsible for the module and announced in the usual way by the facul-


ty. 


Requirements for 


participation
 17


 


In the Diploma degree programme in Process Engineering and Natural 


Materials Technology as well as in the Diploma-postgraduate degree 


programme in Process Engineering and Natural Materials Technology, 


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


cal Process Engineering as well as Multiphase Reactions are required. 


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


  







 


Usability
 16


 The module is a compulsory elective module from the area of Basic Re-


search in the Diploma degree programme in Process Engineering and 


Natural Materials Technology and in the Diploma-postgraduate degree 


programme in Process Engineering and Natural Materials Technology in 


the field of study Process Engineering. Modules totalling 30 credit points 


are to be selected from the areas of Basic Research and Specialisation, of 


which modules totalling at least 10 credit points must be selected from 


the area of Basic Research. The module is a compulsory elective module 


from the area of Specialisation in the Diploma degree programme in 


Process Engineering and Natural Materials Technology and in the Diplo-


ma-postgraduate degree programme in Process Engineering and Natural 


Materials Technology in the field of study Chemical Engineering. Modules 


amounting to a total of 30 credit points must be selected from the areas 


of Basic Research and Specialisation, of which modules amounting to at 


least 10 credit points must be selected from the area of Basic Research. 


Requirements for 


the award of credit 


points
 29


 


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 20 hours. 


Credit points and 


grades 


5 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 150 hours. 


Duration of the 


module 


The module covers one semester. 


  







