Course offerings in Distance Learning Bachelor degree programme Mechanical Engineering according to PO 2019
Detailed study schedule with changes according to faculty council decisions as well as detailed information

Status: 15.11.2023

Content:

Study schedule of the compulsory modules independent of profile recommendations (semester 1 - 12)

o Profile recommendation General and Structural Mechanical Engineering (AKM)

o Profile recommendation Power Engineering (ET)

o Profile recommendation Aerospace Engineering (LRT)

o Profile recommendation Production Engineering (PT)

Annex

Footnotes



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. Within distance learning, lectures and tutorials are replaced by blocked consultations.
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Compulsory modules
MW-MB-LRT- | Fundamentals of #/# 7
01° Aerodynamics and PL
Flight Mechanics
- Aerodynamics 1 #/#
- Fundamentals of
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Profile recommendation Production Engineering (PT) ¥
Compulsory modules
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- Surface and Coating
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Automatization
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Elective modules
Choice of 2 modules
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- Welding Process #1#
- Forming Process
Design #/#
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- Controlled Drives #/#
Bachelor thesis 11 1
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180
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Annex

Lecture”

Exercise”

Practical course

Language course

Exam performance(s)

Preliminary examination(s)

Credit Points - in brackets () pro rata allocation to individual semesters according to workload
Lecture hours per week

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

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

Alternatively, at the student's choice, courses with a total volume of 5 SWS including the examination performances specified according to the
catalogue Advanced Fundamentals in Mechanical Engineering.

Alternatively, at the student's choice, one of eight profile recommendations and, taking into account 8 24 Paragraph 2 Sentence 3, one of four
profile recommendations.

Extension in accordance with 8 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 in accordance with the resolution of the Faculty Council of 15.04.2020 Adjustment in the field Applicability.
Extension in accordance with 8 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 in accordance with the resolution of the Faculty Council of 15 April 2020 Adjustment in the field Applicability.
Extension in accordance with 8 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 Applicability.
Extension in accordance with § 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 and the Diploma Postgraduate Programme in Process and Natural
Materials Engineering of 15 February 2020 in accordance with the resolution of the Faculty Council of 17 March 2021 Adjustment in the field of usability.
Extension in accordance with 8 6 Para. 6 and 8 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 Applicability.
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17

23

24

26

32

36

42

47

54

Extension in accordance with 8 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 Applicability.

Extension in accordance with 8 6 para. 6 and 8 10 para. 2 Study Regulations for the Diploma degree programme in Mechanical Engineering of May 17, 2019 or
Bachelor's degree programme in Mechanical Engineering of May 17, 2019 or Diploma-postgraduate degree programme in Mechanical Engineering of January 17,
2020 according to the resolution of the Faculty Council of 21.07.2021 Adjustment in the field responsible lecturer.

Extension in accordance with 8 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma degree programme in Mechanical Engineering dated May 17, 2019 or
Bachelor's degree programme in Mechanical Engineering dated May 17, 2019 or Diploma-postgraduate degree programme in Mechanical Engineering dated
January 17, 2020 according to the resolution of the Faculty Council dated 20.10.2021 Adjustment in the field Applicability.

Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma degree programme in Mechanical Engineering dated May 17, 2019 or
Bachelor's degree programme in Mechanical Engineering dated May 17, 2019 or Diploma-postgraduate degree programme in Mechanical Engineering dated
January 17, 2020 according to the resolution of the Faculty Council dated 20.04.2022 Adjustment in the field Applicability.

Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma degree programme in Mechanical Engineering of May 17, 2019 or
Bachelor's degree programme in Mechanical Engineering of May 17, 2019 or Diploma-postgraduate degree programme in Mechanical Engineering of January 17,
2020 according to the resolution of the Faculty Council of 04/20/2022 Replacement of the course offerings.

Extension in accordance with 8 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma degree programme in Mechanical Engineering dated 17.05.2019 or
Diploma-postgraduate degree programme in Mechanical Engineering dated 17.01.2020 according to the resolution of the Faculty Council dated 15.06.2022
Adjustment in the field responsible lecturer.

Extension in accordance with & 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma degree programme in Mechanical Engineering dated 17.05.2019 or
Bachelor's degree programme in Mechanical Engineering dated 17.05.2019 or Diploma-postgraduate degree programme in Mechanical Engineering dated
17.01.2020 according to the resolution of the Faculty Council dated 19.10.2022Adjustment in the field Usability.

Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma degree programme in Mechanical Engineering dated 17.05.2019 or
Bachelor's degree programme in Mechanical Engineering dated 17.05.2019 or Diploma-postgraduate degree programme in Mechanical Engineering dated
17.01.2020 according to the resolution of the Faculty Council dated 19.04.2023 Adjustment in the field Usability.

Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma degree programme in Mechanical Engineering of 17.05.2019 or
Bachelor's degree programme in Mechanical Engineering of 17.05.2019 or Diploma-postgraduate degree programme in Mechanical Engineering of 17.01.2020
according to the resolution of the Faculty Council of 17.05.2023 Adjustment in the field responsible lecturer.

Extension in accordance with 8 6 para. 6 and 8 10 para. 2 Study Regulations for the Diploma degree program in Mechanical Engineering of 17 May 2019 or
Bachelor's degree program in Mechanical Engineering of 17 May 2019 or Diploma postgraduate degree program in Mechanical Engineering of 17 January 2020 in
accordance with the decision of the Faculty Council of 15 November 2023 Adaptation in the applicability field.
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Module number

Module name Responsible lecturer

MW-MB-01
(MW-VNT-01)
(MW-WW-01)

Prof. Matthies
(studiendokumente.mw@tu-
dresden.de)

Fundamentals of Mathematics

Qualification goals

Students are able to work appropriately and critically with basic mathe-
matical terms and procedures. They have elementary skills in abstrac-
tion and can use important elements of mathematical terminology ap-
propriately.

Contents

Contents of the module are the basics of vector calculus and analytical
geometry (scalar product, vector product, straight lines, planes, Hessian
normal form, positional relationships), complex numbers, sequences,
series, properties of elementary functions (monotonicity, convexity, in-
verse function), differential and integral calculus for functions of one real
variable (limits, continuity, Taylor formula, definite and indefinite inte-
gral, related engineering applications, numerical methods) and the ba-
sics of linear algebra (matrices, linear equation systems, determinants
and eigenvalues).

Teaching and learn-
ing methods

Lecture 4 lecture hours per week, exercise2 lecture hours per week, tu-
torial 1 lecture hour per week, self-study.

Requirements for
participation

Knowledge of mathematics at A-level (basic course) is assumed.

Usability 24 36

The module is a compulsory module in the Diploma degree programme
in Mechanical Engineering, Process Engineering and Natural Materials
Technology as well as Materials Science. The module is a compulsory
module in the Bachelor's degree programme in Mechanical Engineering,
Process Engineering and Natural Materials Technology as well as Materi-
als Science. It creates the prerequisites in the Diploma degree pro-
gramme in Mechanical Engineering for the modules Analysis and Di-
mensioning, Applied Molecular Thermodynamics, Diagnostics and
Acoustics, Dynamics of Vehicle Drives, Electrical Drive and Control Sys-
tems, Energy and Load Management, Design and Optimization of Vehicle
Systems, Extended Fundamentals for Mechanical Engineering, Subject-
Related Internship, Interdisciplinary Technical Qualification of Mechani-
cal Engineering, Fluid Power and Electrical Drive Systems, Research In-
ternship, Gas Dynamics and Numerical Fluid Mechanics, Full Vehicle
Functions in Automotive Engineering, Fundamentals of Electrical Engi-
neering, Fundamentals of Construction and Dynamic Dimensioning of
Machines, Fundamentals of fluid mechanics, Fundamentals of Systemat-
ic Product Development for Processing and Textile Machinery, Funda-
mentals of Internal Combustion Engines and Drive Systems, Engineering
mathematics, Intralogistics - Fundamentals, Nuclear Reactor Engineer-
ing, Construction Materials and Structural Durability, Continuum Me-
chanics and Structural Analysis, Design of Traction Units, Machine La-
boratory, Mechanical Drives, Measurement and Automation Engineering,
Production Engineering - Manufacturing Processes, Process Measure-
ment Technology and Mathematical Methods of Measurement Data
Processing, Process Simulation and Validation in Power Engineering,
Process Thermodynamics, Reactor Physics, Simulation and Experimental






Studies on Internal Combustion Engines, Simulation Methods in Vehicle
Development, Simulation Methods in Drive Technology, Special Topics of
Mathematics, Properties and Thermodynamic Simulation, Fluid Mechan-
ics and Simulation Methods, Systems Engineering, Engineering Mechan-
ics - Strength of Materials, Engineering Mechanics - Kinematics and Ki-
netics, Engineering Thermodynamics/Heat Transfer, Thermo Hydraulics
and Safety of Nuclear Facilities, Advanced Course: Internal Combustion
Engines and Materials and Failure Analysis. It creates the prerequisites in
the Diploma degree programme in Process Engineering and Natural
Materials Technology for the modules Introduction to Process Engineer-
ing and Natural Materials Technology, Subject-Related Internship, Re-
search Internship, Fundamentals of Electrical Engineering, Fundamentals
of Kinematics and Kinetics, Fundamentals of Fluid Mechanics, Engineer-
ing Mathematics, Measurement and Automation Engineering, Special
Topics of Mathematics, System Process Engineering, Machine Learning
in Chemical Engineering, Engineering Thermodynamics/Heat Transfer as
well as Processing Machines and Apparatus Technology. It creates the
prerequisites in the Diploma degree programme in Materials Science for
the modules Electron-, X-ray-, and lonspectroscopy; High-resolution Mi-
croscopy, Subject-Related Internship, Fundamentals of Electrical Engi-
neering, Engineering Mathematics, Organic and Physical Chemistry,
Competence Atelier: Statistics and Quality Assurance agile with Scrum,
Special Topics of Mathematics and Additional Technical Qualification in
Materials Science. It creates the prerequisites in the Bachelor's degree
programme in Mechanical Engineering for the modules Extended Fun-
damentals for Mechanical Engineering, Fluid Power and Electrical Drive
Systems, Full Vehicle Functions in Automotive Engineering, Fundamen-
tals of Electrical Engineering, Fundamentals of Construction and Dynam-
ic Dimensioning of Machines, Fundamentals of Fluid Mechanics, Funda-
mentals of Systematic Product Development for Processing and Textile
Machinery, Fundamentals of Internal Combustion Engines and Drive
Systems, Engineering Mathematics, Intralogistics - Fundamentals, Me-
chanical Drives, Measurement and Automation Engineering, Production
Engineering - Manufacturing Processes, Process Thermodynamics, Spe-
cial Topics of Mathematics, Fluid Mechanics and Simulation Methods,
Engineering Mechanics - Strength of Materials, Engineering Mechanics -
Kinematics and Kinetics and Engineering Thermodynamics/Heat Trans-
fer. It creates the prerequisites in the Bachelor's degree programme in
Process Engineering and Natural Materials Technology for the modules
Introduction to Process Engineering and Natural Materials Technology,
Fundamentals of Electrical Engineering, Fundamentals of Kinematics and
Kinetics, Fundamentals of Fluid Mechanics, Engineering Mathematics,
Measurement and Automation Engineering, Special Topics of Mathemat-
ics, Engineering Thermodynamics/Heat Transfer as well as Processing
Machines and Apparatus Technology. It creates the prerequisites in the
Bachelor's degree programme in Materials Science for the modules Fun-
damentals of Electrical Engineering, Engineering Mathematics, Organic
and Physical Chemistry as well as Special Topics of Mathematics.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of a written examination of 90 minutes
duration. Bonus performance for the written examination is a perfor-
mance status check of 10 hours.






Credit points and
grades

6 credit points can be acquired through the module. The module grade
corresponds to the grade of the examination performance.

Frequency of the
module

The module is offered every winter semester.

Workload

The total workload is 180 hours.

Duration of the mo-
dule

The module covers one semester.







Module number Module name Responsible lecturer
MW-MB-02 Engineering Mechanics - Sta- Prof. Kastner
tics (studiendokumente.mw@tu-
dresden.de)

Qualification goals

The students know the basic laws of statics and can apply them to the
analysis of the load-bearing behaviour of simple components and con-
structions. They are able to determine static and geometric properties of
bodies and cross-sections.

Contents

The module includes the model of the rigid body, force and moment as
independent loads, free body diagrams, the analysis of the equilibrium
of plane and three-dimensional load-bearing structures using the basic
laws of statics to calculate reaction forces and moments in bearings and
structural members, the solution of friction problems and the determi-
nation of geometric parameters such as centre of gravity and moments
of area of first and second order.

Teaching and learn-
ing methods

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

Requirements for
participation

Knowledge of mathematics at A-level (basic course) is assumed.






Usability 3¢

The module is a compulsory module in the Diploma degree programme
in Mechanical Engineering and in the Bachelor's degree programme in
Mechanical Engineering. It creates the prerequisites in the Diploma de-
gree programme in Mechanical Engineering for the modules Aeroelas-
tics, Analytical Methods of Solid Mechanics, Design of Innovative Aero-
space Structures, Calculation of Lightweight Structures, Fracture Criteria
and Fracture Mechanics, Elastic Structures and Technical Fluid Mechan-
ics, Electrical Drive and Control Systems, Extended Fundamentals for
Mechanical Engineering, Experimental Fluid and Solid Mechanics, Sub-
ject-Related Internship, Interdisciplinary Technical Qualification of Me-
chanical Engineering, Research Internship, Coupled Multifield Problems,
Full Vehicle Functions in Automotive Engineering, Fundamentals of Au-
tomotive Engineering, Fundamentals of Systematic Product Develop-
ment for Processing and Textile Machinery, Fundamentals of Internal
Combustion Engines and Drive Systems, Fundamentals of Aerospace
Vehicles, Construction Materials and Structural Durability, Continuum
Mechanics and Multifunctional Structures, Continuum Mechanics and
Structural Analysis, Fundamentals of Lightweight Engineering, Aircraft
Design, Aircraft Structures, Aircraft Systems, Machines and Technologies
for Textile Constructions, Machine Dynamics and Constructive Develop-
ment Process, Machine Elements, Theory of Materials, Dynamics of
Mechanisms and Elastic Multi-Body Systems, Mechanism Synthesis and
Multibody Systems, Multi-Body Dynamics and Computational Fluid Dy-
namics, Motorcycle and Commercial Vehicle Technology, Multifunctional
Structures and Function-Integrated Components, Numerical Methods of
Fluid Mechanics and Structural Mechanics, Numerical Methods and
Structural Durability, Probabilistics and Robust Design, Rheological Prin-
ciples and Applications, Simulation Methods in Vehicle Development,
Beam and Shell Structures, System Dynamics and Structural Vibrations,
Engineering Mechanics - Strength of Materials, Engineering Mechanics -
Kinematics and Kinetics, Supporting Structures of Rail Vehicles as well as
Advanced Course: Internal Combustion Engines. It creates the prerequi-
sites in the Bachelor's degree programme in Mechanical Engineering for
the modules Calculation of Lightweight Structures, Elastic Structures and
Technical Fluid Mechanics, Extended Fundamentals for Mechanical Engi-
neering, Full Vehicle Functions in Automotive Engineering, Fundamentals
of Automotive Engineering, Fundamentals of Systematic Product Devel-
opment for Processing and Textile Machinery, Fundamentals of Internal
Combustion Engines and Drive Systems, Fundamentals of Aerospace
Vehicles, Continuum Mechanics and Multifunctional Structures, Funda-
mentals of Lightweight Engineering, Machine Dynamics and Constructive
Development Process, Machine Elements, Multi-Body Dynamics and
Computational Fluid Dynamics, Numerical Methods of Fluid Mechanics
and Structural Mechanics, Numerical Methods and Structural Durability,
Engineering Mechanics - Strength of Materials and Engineering Mechan-
ics - Kinematics and Kinetics.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of a written examination of 120 minutes.
Bonus performance for the written examination is a performance status
check of 10 hours.

Credit points and
grades

5 credit points can be acquired through the module. The module grade
corresponds to the grade of the examination performance.






Frequency of the The module is offered every winter semester.
module

Workload The total workload is 150 hours.

Duration of the mo- | The module covers one semester.
dule







Module number

Module name Responsible lecturer

MW-MB-03

Fundamentals of Natural Sci- Prof. Breitkopf
ences (studiendokumente.mw@tu-
dresden.de)

Qualification goals

The students master the methodology of physics, can deal with physical
quantities and units, understand the basics of mechanics: Dynamics and
kinematics of a mass point, concepts of mechanical energy and work,
rotation of rigid bodies, oscillations and motion in central force fields.
They master the basics and terms of electrodynamics: Coulomb's law,
electric current, magnetism, electromagnetic induction and understand
the basics of optics as the study of electromagnetic waves and can inter-
pret diffraction and interference effects through wave properties of light.
They know the terminology of chemical vocabulary and understand the
periodic table of the elements as well as the different types of chemical
bonds, the basics of spectroscopic measurement methods as well as
substance models for different states of aggregation and can apply
these models to chemical questions. Chemical reactions can be analysed
on a basic level with respect to kinetics and thermodynamics. The stu-
dents understand the phase behaviour of pure substances and sub-
stance mixtures and know engineering relevant applications for the
methods and substances learned.

Contents

The contents are the basics of chemistry, mechanics, electrodynamics
and wave optics, kinematics and dynamics of a mass point and a rigid
body, simple equations of motion (linear accelerated motion, rotation,
harmonic oscillator), basics of electrostatics and magnetostatics (Cou-
lomb's law, currents, magnetic fields, law of induction) as well as Max-
well's equations (Ampére's law of flow, displacement currents), the con-
cepts of materials science (ferro- and piezoelectrics, ferro-, dia- and par-
amagnetism), wave optics (light as an electromagnetic wave, diffraction,
interference). Further contents are the periodic table of the elements
and different types of chemical bonds, the basics of spectroscopic char-
acterisation of materials, the different states of aggregation and models
for the chemically relevant substance data in states of aggregation (ideal
gas, real gas, liquids), chemical reactions (stoichiometry, kinetics, ther-
modynamics, equilibrium) and applications in engineering (combustion,
corrosion, etc.) as well as the phase behaviour of pure substances and
substance mixtures and on the basis of technically relevant applications
(Fe3C diagram, etc.).

Teaching and learn-
ing methods

Lecture 4 lecture hours per week, exercise 2 lecture hours per week,
practical course 1 lecture hour per week, tutorial 2 lecture hours per
week, self-study.

Requirements for
participation

Knowledge of mathematics at A-level (basic course), physics at A-level
(basic course) and chemistry at A-level (basic course) is assumed.

Usability °

The module is a compulsory module in the Diploma degree programme
in Mechanical Engineering and in the Bachelor's degree programme in
Mechanical Engineering. It creates the prerequisites in the Diploma de-
gree programme in Mechanical Engineering for the modules Analysis
and Dimensioning, Analytical Methods of Solid Mechanics, Applied Mo-






lecular Thermodynamics, Diagnostics and Acoustics, Elastic Structures
and Technical Fluid Mechanics, Energy and Load Management, Energy
Storage and Energy Systems, Extended Fundamentals for Mechanical
Engineering, Subject-Related Internship, Interdisciplinary Technical Qual-
ification of Mechanical Engineering, Fluid power and electrical drive sys-
tems, Research Internship, Gasdynamics, Gas Dynamics and Numerical
Fluid Mechanics, Fundamentals of Electrical Engineering, Fundamentals
of refrigeration and air conditioning, Fundamentals of fluid mechanics,
Fundamentals of Internal Combustion Engines and Drive Systems, In-
tralogistics - Fundamentals, Nuclear Reactor Engineering, Continuum
Mechanics and Multifunctional Structures, Machine Laboratory, Mechan-
ical drives, Measurement and Automation Engineering, Methods and
system concepts for innovative energy storage applications, Principles of
refrigeration and air conditioning, Process Measurement Technology
and Mathematical Methods of Measurement Data Processing, Process
Simulation and Validation in Power Engineering, Process Thermodynam-
ics, Reactor Physics, Simulation and Experimental Studies on Internal
Combustion Engines, Simulation Methods in Vehicle Development, Simu-
lation methods in drive technology, Beam and Shell Structures, Proper-
ties and Thermodynamic Simulation, Fluid Mechanics and Simulation
Methods, Systems Engineering, Engineering Mechanics - Kinematics and
Kinetics, Engineering Thermodynamics/Heat Transfer, Thermo Hydrau-
lics and Safety of Nuclear Facilities, Turbo Pumps and Piston Working
Machines, Advanced Course: Internal Combustion Engines, Hydrogen
Energy Technology, and Materials and Failure Analysis. It creates the
prerequisites in the Bachelor's degree programme in Mechanical Engi-
neering for the modules Elastic Structures and Technical Fluid Mechan-
ics, Extended Fundamentals for Mechanical Engineering, Fluid Power and
Electrical Drive Systems, Fundamentals of Electrical Engineering, Funda-
mentals of Fluid Mechanics, Fundamentals of Internal Combustion En-
gines and Drive Systems, Intralogistics - Fundamentals, Continuum Me-
chanics and Multifunctional Structures, Mechanical Drives, Measurement
and Automation Engineering, Process Thermodynamics, Fluid Mechanics
and Simulation Methods, Engineering Mechanics - Kinematics and Kinet-
icsand Engineering Thermodynamics/Heat Transfer.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of two written examinations of 90 minutes
each and a collection of protocols.

Credit points and
grades

7 credit points can be acquired through the module. The module grade
results from the weighted average of the grades of the individual exami-
nation performances. The written examinations are each weighted nine
times and the collection of protocols twice.

Frequency of the
module

The module is offered every academic year, starting in the winter semes-
ter.

Workload

The total workload is 210 hours.

Duration of the mo-
dule

The module covers two semesters.











Module number

Module name Responsible lecturer *?

MW-MB-04
(MW-VNT-07)
(MW-WW-10)

Design Theory Prof. Paetzold-Byhain
(studiendokumente.mw@tu-

dresden.de)

Qualification goals

The students master basic knowledge and skills required for the creation
of constructive designs and their documentation. After completing the
module, the students have basic constructional knowledge and design
skills. They are able to understand basic geometric and technical ele-
ments and to prepare and read technical documentation based on these.
In addition, you have the ability to think holistically in terms of design
and to design mechanical engineering components in a way that is suita-
ble for function and production.

Contents

Contents of the module are basic relationships between geometric ob-
jects, basics of making and understanding technical documentation (such
as drawings and parts lists), replacement construction, design of ma-
chine parts suitable for production, design of machine parts suitable for
function and stress.

Teaching and learn-
ing methods

Lecture 4 lecture hours per week, exercise 4 lecture hours per week, tu-
torial 2 lecture hours per week, self-study.

Requirements for
participation

Knowledge of mathematics at A-level (basic course) is assumed.

Usability > %*

The module is a compulsory module in the Diploma degree programme
in Mechanical Engineering, Process Engineering and Natural Materials
Technology as well as Materials Science. The module is a compulsory
module in the Bachelor's degree programme in Mechanical Engineering,
Process Engineering and Natural Materials Technology as well as materi-
als science. It creates the prerequisites in the Diploma degree pro-
gramme in Mechanical Engineering for the modules Analysis and Dimen-
sioning, Machine Design and Diagnostics, Industry-Specific Lightweight
Structures and Technologies, Development of Lightweight Structures,
Extended Fundamentals for Mechanical Engineering, Subject-Related
Internship, Interdisciplinary Technical Qualification of Mechanical Engi-
neering, Fluid Power and Electrical Drive Systems, Research Internship,
Design of Agricultural Systems Technology, Fundamentals of Power Ma-
chinery, Fundamentals of Construction and Dynamic Dimensioning of
Machines, Fundamentals of Internal Combustion Engines and Drive Sys-
tems, Product Modelling and Design with CAD-Systems, Designing with
Polymers, Construction Materials and Structural Durability, Fundamen-
tals of Lightweight Engineering, Machines and Technologies for Yarn
Structures, especially Composites, Machine Dynamics and Constructive
Development Process, Machine laboratory, Mechanical Drives, Mobile
refrigeration and heat pump technology, Product Modelling, Refrigera-
tion and heat pump technology for mobile applications, Simulation
methods in drive technology, Systems engineering, Turbo Pumps and
Piston Working Machines, Turbocompressors, Advanced Course: Internal
Combustion Engines, Materials and failure analysis as well as Methodical
Product Development and Selected Tools. It creates the prerequisites in
the Diploma degree programme in Process Engineering and Natural Ma-






terials Technology for the modules Plant Engineering and Safety Engi-
neering, Subject-Related Internship, Research Internship as well as De-
signing with Polymers. It creates the prerequisites in the Diploma degree
programme in Materials Science for the modules Subject-Related Intern-
ship and Additional Technical Qualification in Materials Science. It creates
the prerequisites in the Bachelor's degree programme in Mechanical
Engineering for the modules Machine Design and Diagnostics, Extended
Fundamentals for Mechanical Engineering, Fluid Power and Electrical
Drive Systems, Fundamentals of Construction and Dynamic Dimension-
ing of Machines, Fundamentals of Internal Combustion Engines and
Drive Systems, Fundamentals of Lightweight Engineering, Machine Dy-
namics and Constructive Development Process, Mechanical Drives as
well as Methodical Product Development and Selected Tools. It creates
the prerequisites in the Bachelor's degree programme in Process Engi-
neering and Natural Materials Technology for the module Plant Engineer-
ing and Safety Engineering.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of a written examination of 150 minutes
duration.

Credit points and
grades

8 credit points can be acquired through the module. The module grade
corresponds to the grade of the examination performance.

Frequency of the The module is offered every academic year, starting in the winter semes-
module ter.
Workload The total workload is 240 hours.

Duration of the
module

The module covers two semesters.







Module number

Module name Responsible lecturer 32

MW-MB-05
(MW-VNT-06)
(MW-WW-11)

Computer Science Prof. Paetzold-Byhain
(studiendokumente.mw@tu-
dresden.de)

Qualification goals

Students are able to effectively use modern hardware and software sys-
tems for important problems typical of mechanical engineering. They
have basic knowledge in dealing with selected engineering software sys-
tems, on the basic structure as well as the functionality of computing
technology and the development of software. The students are able to
analyse software-relevant areas of discourse, design solution models in
an object-oriented manner and describe them in a modelling language.
Furthermore, the students are able to implement the mapped models in
an object-oriented programming language using ready-made software
libraries, frameworks and user programming interfaces.

Contents

The contents of the module are, in the focus on computer application in
mechanical engineering, the necessary basic knowledge of computing
technology, information representation and data modelling, the use of
complex computer systems using a calculation and modelling system as
well as a 3D CAD system. In the focus on software and programming
technology, the module includes basics, methods and techniques for the
development of a software product from analysis to design to imple-
mentation.

Teaching and learn-
ing methods

Lecture 4 lecture hours per week, exercise 3 lecture hours per week,
practical course 1 lecture hour per week, self-study.

Requirements for
participation

None.






Usability 24

The module is a compulsory module in Diploma degree programme in
Mechanical Engineering, Process Engineering and Natural Materials
Technology as well as materials science. The module is a compulsory
module in Bachelor's degree programme in Mechanical Engineering,
Process Engineering and Natural Materials Technology as well as Materi-
als Science. It creates the prerequisites in the Diploma degree pro-
gramme in Mechanical Engineering for the modules Calculation of
Lightweight Structures, Extended Fundamentals for Mechanical Engi-
neering, Subject-Related Internship, Interdisciplinary Technical Qualifica-
tion of Mechanical Engineering, Research Internship, Design of Agricul-
tural Systems Technology, Fundamentals of Construction and Dynamic
Dimensioning of Machines, Product Modelling and Design with CAD-
Systems, Machine Elements, Product Modelling, Simulation Technology
in Fluid Mechanics, Systems Engineering, Virtual Methods and Tools as
well as Methodical Product Development and Selected Tools. It creates
the prerequisites in the Diploma degree programme in Process Engi-
neering and Natural Materials Technology for the Subject-Related In-
ternship and Research Internship modules. It creates the prerequisites
in the Diploma degree programme in Materials Science for the module
Additional Technical Qualification in Materials Science. It creates the
prerequisites in the Bachelor's degree programme in Mechanical Engi-
neering for the modules Calculation of Lightweight Structures, Extended
Fundamentals for Mechanical Engineering, Fundamentals of Construc-
tion and Dynamic Dimensioning of Machines, Machine Elements as well
as Methodical Product Development and Selected Tools.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of a written examination K1 of 150
minutes duration, a written examination K2 of 90 minutes duration and
a paper B with a processing time until the end of the lecture period. The
paper B is relevant for passing the module examination.

Credit points and
grades

8 credit points can be acquired through the module. The module grade
results from the weighted average of the grades of the individual exami-
nation performances. The written examination K1 is weighted five times,
the written examination K2 four times and the paper B once.

Frequency of the
module

The module is offered every academic year, starting in the winter semes-
ter.

Workload

The total workload is 240 hours.

Duration of the mo-
dule

The module covers two semesters.







Module number Module name Responsible lecturer
MW-MB-07 Business Administration and Prof. Schmauder
(MW-VNT-04) Language Competence (studiendokumente.mw@tu-
(MW-WW-03) 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 The module is offered every academic year, starting in the winter semes-
module ter.
Workload The total workload is 150 hours.

Duration of the
module

The module covers two semesters.











Module number

Module name Responsible lecturer

MW-MB-08
(MW-VNT-09)
(MW-WW-06)

Prof. Matthies
(studiendokumente.mw@tu-
dresden.de)

Engineering Mathematics

Qualification goals

Students are able to work appropriately and critically with engineering
mathematical terms and apply complex mathematical methods. They
have the skills to recognise mathematical correlations and to present
them in mathematical terminology.

Contents

Contents of the module are supplementary chapters of linear algebra
(quadrics, principal axis transformation), differential calculus for func-
tions of several variables (partial derivatives, gradient, Hessian matrix,
chain rule, Taylor formula, theorem on implicit functions, extreme value
problems without and with constraints, non-linear equations), ordinary
differential equations (modelling examples, selected solution techniques,
linear systems of ordinary differential equations, initial value, boundary
value and eigenvalue problems, elementary numerical solution methods)
and differential geometry (curves, arc length, moving frame).

Teaching and learn-
ing methods

Lecture 4 lecture hours per week, exercise 2 lecture hours per week, tu-
torial 1 lecture hour per week, self-study.

Requirements for
participation

In the Diploma degree programme in Mechanical Engineering, Process
Engineering and Natural Materials Technology as well as Materials Sci-
ence and in the Bachelor's degree programme in Mechanical Engineer-
ing, Process Engineering and Natural Materials Technology as well as
Materials Science, the competences to be acquired in the module Fun-
damentals of Mathematics are required.

Usability 4,5,7,9, 36,42

The module is a compulsory module in the Diploma degree programme
in Mechanical Engineering, Process Engineering and Natural Materials
Technology as well as Materials Science. The module is a compulsory
module in the Bachelor's degree programme in Mechanical Engineering,
Process Engineering and Natural Materials Technology as well as Materi-
als Science. It creates the prerequisites in the Diploma degree pro-
gramme in Mechanical Engineering for the modules Aeroelastics, Analy-
sis and Dimensioning, Analytical Methods of Solid Mechanics, Applied
Molecular Thermodynamics, Design of Innovative Aerospace Structures,
Fracture Criteria and Fracture Mechanics, Diagnostics and Acoustics, Dy-
namics of Vehicle Drives, Elastic Structures and Technical Fluid Mechan-
ics, Electric Railway Systems, Energy and Load Management, Extended
Fundamentals for Mechanical Engineering, Experimental Fluid and Solid
Mechanics, Subject-Related Internship, Interdisciplinary Technical Quali-
fication of Mechanical Engineering, Flight Dynamics and Control, Fluid
Power and Electrical Drive Systems, Research Internship, Gasdynamics,
Gas Dynamics and Numerical Fluid Mechanics, Coupled Multifield Prob-
lems, Fundamentals of Aerodynamics and Flight Mechanics, Fundamen-
tals of Electrical Engineering, Fundamentals of Flight Propulsion, Funda-
mentals of Construction and Dynamic Dimensioning of Machines, Fun-
damentals of fluid mechanics, Fundamentals of Systematic Product De-
velopment for Processing and Textile Machinery, Fundamentals of Inter-
nal Combustion Engines and Drive Systems, Fundamentals of Aerospace






Engineering, Fundamentals of Aerospace Vehicles, Nuclear Reactor Engi-
neering, Continuum Mechanics and Multifunctional Structures, Continu-
um Mechanics and Structural Analysis, Design of Traction Units, Aircraft
Design, Aircraft Structures, Aircraft Systems, Machine Dynamics and
Constructive Development Process, Machine Laboratory, Theory of Mate-
rials, Mechanical Drives, Dynamics of Mechanisms and Elastic Multi-Body
Systems, Mechanism Synthesis and Multibody Systems, Multi-Body Dy-
namics and Computational Fluid Dynamics, Multiscale Material Modeling,
Measurement and Automation Engineering, Data Processing and Exper-
imental Model Analysis, Multifunctional Structures and Function-
Integrated Components, Numerical Methods of Fluid Mechanics and
Structural Mechanics, Numerical Methods and Structural Durability, Nu-
merical Modelling of Multiphase Flows, Optimal and Robust Flight Con-
trol, Probabilistics and Robust Design, Production Engineering - Manufac-
turing Processes, Process Measurement Technology and Mathematical
Methods of Measurement Data Processing, Process Simulation and Vali-
dation in Power Engineering, Process Thermodynamics, Reactor Physics,
Rheological Principles and Applications, Rail Vehicle Design, Vibration
Technology and Structural Durability, Simulation and Experimental Stud-
ies on Internal Combustion Engines, Simulation Methods in Vehicle De-
velopment, simulation technology in fluid mechanics, Simulation Meth-
ods in Drive Technology, Special Topics of Mathematics, Beam and Shell
Structures, Properties and Thermodynamic Simulation, Fluid Mechanics
and Simulation Methods, System Dynamics and Structural Vibrations,
Systems Engineering, Engineering Thermodynamics/Heat Transfer,
Thermofluiddynamics, Thermo Hydraulics and Safety of Nuclear Facili-
ties, Turbulent Flows and their Modelling, Advanced Course: Rail Vehicles
and Advanced Course: Internal Combustion Engines. It creates the pre-
requisites in the Diploma degree programme in Process Engineering and
Natural Materials Technology for the modules Chemical Thermodynam-
ics and Multiphase Thermodynamics, Subject-Related Internship, Re-
search Internship, Interfacial Technology, Fundamentals of Bioprocess
Engineering, Fundamentals of Chemical Process Engineering, Fundamen-
tals of Electrical Engineering, Fundamentals of Fluid Mechanics, Machine
Learning in Chemical Engineering, Multiphase Reactions, Measurement
and Automation Engineering, Particle Technology, Physical Chemistry
and Biochemistry, Process Analysis, Special Topics of Mathematics, Sys-
tem Process Engineering, Industrial Chemistry and Engineering Thermo-
dynamics/Heat Transfer. It creates the prerequisites in the Diploma de-
gree programme in Materials Science for the modules Computational
Methods, Computer Simulation in Materials Science, Subject-Related
Internship, Fundamentals of Electrical Engineering, Simulation of Li-lon
Batteries, Special Topics of Mathematics, Additional Technical Qualifica-
tion in Materials Science as well as Corrosion of Materials and Material
Selection in Mechanical Design. It creates the prerequisites in the Bache-
lor's degree programme in Mechanical Engineering for the modules Elas-
tic Structures and Technical Fluid Mechanics, Extended Fundamentals for
Mechanical Engineering, Fluid Power and Electrical Drive Systems, Fun-
damentals of Aerodynamics and Flight Mechanics, Fundamentals of Elec-
trical Engineering, Fundamentals of Flight Propulsion, Fundamentals of
Construction and Dynamic Dimensioning of Machines, Fundamentals of
Fluid Mechanics, Fundamentals of Systematic Product Development for
Processing and Textile Machinery, Fundamentals of Internal Combustion
Engines and Drive Systems, Fundamentals of Aerospace Engineering,






Fundamentals of Aerospace Vehicles, Continuum Mechanics and Multi-
functional Structures, Machine Dynamics and Constructive Development
Process, Mechanical Drives, Multi-Body Dynamics and Computational
Fluid Dynamics, Measurement and Automation Engineering, Numerical
Methods of Fluid Mechanics and Structural Mechanics, Numerical Meth-
ods and Structural Durability, Production Engineering - Manufacturing
Processes, Process Thermodynamics, Special Topics of Mathematics,
Fluid Mechanics and Simulation Methods and Engineering Thermody-
namics/Heat Transfer. It creates the prerequisites in the Bachelor's de-
gree programme in Process and Natural Products Engineering for the
modules Fundamentals of Bioprocess Engineering, Fundamentals of
Chemical Process Engineering, Fundamentals of Electrical Engineering,
Fundamentals of Fluid Mechanics, Multiphase Reactions, Measurement
and Automation Engineering, Physical Chemistry and Biochemistry, Spe-
cial Topics of Mathematics, Industrial Chemistry and Engineering Ther-
modynamics/Heat Transfer. It creates the prerequisites in the Bachelor's
degree programme in Materials Science for the modules Computer
Simulation in Materials Science, Fundamentals of Electrical Engineering,
Corrosion and Corrosion Protection as well as Special Topics of Mathe-
matics.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of a written examination of 120 minutes
duration. Bonus performance for the written examination is a perfor-
mance status check of 10 hours.

Credit points and
grades

6 credit points can be acquired through the module. The module grade
corresponds to the grade of the examination performance.

Frequency of the
module

The module is offered every summer semester.

Workload

The total workload is 180 hours.

Duration of the
module

The module covers one semester.







Module number

Module name Responsible lecturer

MW-MB-11

Fundamentals of Electrical Prof. Marschner
Engineering (studiendokumente.mw@tu-
dresden.de)

Qualification goals

The students have knowledge of the technological and methodological
fundamentals of electrical engineering and of the means of description
available to the electrical engineer. They master the basic quantities of
electrical engineering and their interrelationships. They can graphically
represent direct current, alternating current and three-phase current
circuits with passive components, know the methods of network calcula-
tion, the structure of the electrical power supply networks as well as
basic rules and measures for personal protection. Idealised case studies
can be described analytically and quantitatively and interpreted clearly.

Contents

The module thematically comprises the following sub-areas: Relation-
ships between charge, electric current, electric voltage, power and ener-
gy, calculation of electric resistance, capacitance and inductance of vari-
ous arrangements, calculation methods of electric direct, alternating and
three-phase circuits with passive components as well as magnetic net-
works, construction of electric power supply networks and personal pro-
tection.

Teaching and learn-
ing methods

Lecture 2 lecture hours per week, exercise 2 lecture hours per week,
practical course 2 lecture hours per week, tutorial 1 lecture hour per
week, self-study.

Requirements for
participation

In the Diploma degree programme in Mechanical Engineering and in the
Bachelor's degree programme in Mechanical Engineering, the compe-
tences to be acquired in the modules Fundamentals of Mathematics,
Engineering Mathematics and Fundamentals of Natural Sciences are
required.






Usability ° 3¢

The module is a compulsory module in the Diploma degree programme
in Mechanical Engineering and in the Bachelor's degree programme in
Mechanical Engineering. It creates the prerequisites in the Diploma de-
gree programme in Mechanical Engineering for the modules Electrical
Drive and Control Systems, Electric Railway Systems, Energy Storage and
Energy Systems, Design and Optimization of Vehicle Systems, Extended
Fundamentals for Mechanical Engineering, Experimental Fluid and Solid
Mechanics, Subject-Related Internship, Interdisciplinary Technical Quali-
fication of Mechanical Engineering, Research Internship, Fundamentals
of Agricultural Systems Technology, Conceptual Design of Traction Units,
Machines and Technologies for Textile Constructions, Measurement and
Automation Engineering, Methods and System Concepts for Innovative
Energy Storage Applications, Multifunctional Structures and Function-
Integrated Components, Simulation and Experimental Studies on Inter-
nal Combustion Engines, Connected Mechatronic Systems, Advanced
Course: Rail Vehicles and Advanced Course: Internal Combustion En-
gines. It creates the prerequisites in the Bachelor's degree programme in
Mechanical Engineering for the modules Extended Fundamentals for
Mechanical Engineering, Fundamentals of Agricultural Systems Technol-
ogy, Measurement and Automation Engineering and Connected Mecha-
tronic Systems.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of a written examination of 120 minutes
duration and a collection of protocols. Bonus performance for the writ-
ten examination is a performance status check of 15 hours.

Credit points and
grades

7 credit points can be acquired through the module. The module grade
results from the weighted average of the grades of the individual exami-
nation performances. The written examination is weighted three times
and the collection of protocols is weighted once.

Frequency of the The module is offered every winter semester.
module
Workload The total workload is 210 hours.

Duration of the mo-
dule

The module covers one semester.







Module number

Module name Responsible lecturer

MW-MB-13
(MW-VNT-13)
(MW-WW-09)

Prof. Matthies
(studiendokumente.mw@tu-
dresden.de)

Special Topics of Mathematics

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 3

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-MB-14

Machine Elements Prof. Schlecht
(studiendokumente.mw@tu-
dresden.de)

Qualification goals

The students know the mechanical engineering basics for the activities of
the mechanical engineer in development, design, research, production,
quality assurance, testing and planning. They master the basics of calcu-
lating the load-bearing capacity of simple components such as axles and
shafts, elementary form-fitting (pins, fitting screws, rivets), force-fitting
(screws) and material-fitting (welding, soldering, gluing) connections,
shaft-hub connections (force-fitting and form-fitting connections),
springs, bearings (roller and friction bearings), seals, pipelines, gears
(gear, friction wheel, belt and chain gears) and couplings (tasks, types
and areas of application). Typical Machine Elements can be assessed in
terms of their suitability for application in all specialist areas, selected,
designed in the assembly and calculated using modern aids.

Contents

The contents of this module are the function and structure of individual
Machine Elements as well as generally applicable basic knowledge for
their calculation and design, in particular the basics of the corresponding
methods for dimensioning or recalculation of components or assemblies,
for example shafts and axles, screws, springs, couplings, roller bearings,
plain bearings, seals and gear drives, taking into account the modern
state of the art.

Teaching and learn-
ing methods

Lecture 6 lecture hours per week, exercise 4 lecture hours per week, tu-
torial 2 lecture hours per week, self-study.

Requirements for
participation

In the Diploma degree programme in Mechanical Engineering and in the
Bachelor's degree programme in Mechanical Engineering, the compe-
tences to be acquired in the modules Engineering Mechanics - Statics
and Computer Science are required.






Usability

The module is a compulsory module in the Diploma degree programme
in Mechanical Engineering and in the Bachelor's degree programme in
Mechanical Engineering. It creates the prerequisites in the Diploma de-
gree programme in Mechanical Engineering for the modules Analysis and
Dimensioning, Extended Fundamentals for Mechanical Engineering, Sub-
ject-Related Internship, Interdisciplinary Technical Qualification of Me-
chanical Engineering, Fluid Power and Electrical Drive Systems, Research
Internship, Design of Agricultural Systems Technology, Fundamentals of
Agricultural Systems Technology, Fundamentals of Internal Combustion
Engines and Drive Systems, Designing with Polymers, Construction Mate-
rials and Structural Durability, Machines and Technologies for Textile
Constructions, Mechanical Drives, Rail Vehicle Design, Simulation and
Experimental Studies on Internal Combustion Engines, Simulation Meth-
ods in Drive Technology, Advanced Course: Internal Combustion Engines,
and Materials and Failure Analysis. It creates the prerequisites in the
Bachelor's degree programme in Mechanical Engineering for the mod-
ules Extended Fundamentals for Mechanical Engineering, Fluid Power
and Electrical Drive Systems, Fundamentals of Agricultural Systems
Technology, Fundamentals of Internal Combustion Engines and Drive
Systems and Mechanical Drives.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of a written examination of 240 minutes
duration, a paper with a processing time until the end of the lecture pe-
riod and a written test of 60 minutes duration. The written examination
and the paper are relevant for passing the module examination.

Credit points and
grades

12 credit points can be acquired through the module. The module grade
results from the weighted average of the grades of the individual exami-
nation performances. The written examination is weighted six times, the
paper twice and the written test is weighted once.

Frequency of the
module

The module is offered every academic year, starting in the winter semes-
ter.

Workload

The total workload is 360 hours.

Duration of the
module

The module covers two semesters.











Module number

Module name Responsible lecturer

MW-MB-15

General and Engineering- Dean of Studies Mechanical Engineer-
Specific Qualifications in Me- ing

chanical Engineering (studiendokumente.mw@tu-
dresden.de)

Qualification goals

The students have general and interdisciplinary knowledge and key qual-
ifications that strengthen their competences for working in the field of
mechanical engineering and deepen interdisciplinary knowledge. De-
pending on their choice, they will acquire knowledge in the fields of so-
cial science, environmental protection, work science and organisation as
well as business and patent law or foreign language skills. In addition,
students will acquire knowledge from all central subject areas of me-
chanical engineering.

Contents

The contents are, according to the students' choice, social science, envi-
ronmental protection, work science and organisation, business and pa-
tent law as well as fascination with the technology of mechanical engi-
neering in the general and constructive mechanical engineering of ener-
gy technology, automotive and railway vehicle engineering, lightweight
construction, aerospace technology, production technology, simulation
methods of mechanical engineering as well as processing machines and
textile machines engineering.

Teaching and learn-
ing methods

The module comprises, at the student's choice, a lecture, exercise, semi-
nar and practical course of 4 lecture hours per week and self-study. The
courses are to be selected from the catalogue of General and Engineer-
ing-Specific Qualifications in Mechanical Engineering to the extent indi-
cated; this catalogue, including the respective required examination re-
sults and their weighting, is announced at the beginning of the semester
as is customary in the faculty. Courses on social science, environmental
protection, work science and organisation, business and patent law are
to be selected in an amount of 2 lecture hours per week each and on the
fascination of technology in mechanical engineering in an amount of 2
lecture hours per week.

Requirements for
participation

None.

Usability

The module is a compulsory module in the Diploma degree programme
in Mechanical Engineering and in the Bachelor's degree programme in
Mechanical Engineering. It creates the prerequisites in the Diploma de-
gree programme in Mechanical Engineering for the modules Interdisci-
plinary Technical Qualification of Mechanical Engineering and Research
Internship.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of a written test of 60 minutes duration
and an examination performance specified according to the catalogue
General and Engineering-Specific Qualifications in Mechanical Engineer-

ing.






Credit points and
grades

5 credit points can be acquired through the module. The module grade
results from the weighted average of the grades of the individual exami-
nation performances. The examination performance of the catalogue
General and Engineering-Specific Qualifications in Mechanical Engineer-
ing is weighted twice and the written test is weighted once.

Frequency of the
module

The module is offered every academic year, starting in the winter semes-
ter.

Workload

The total workload is 150 hours.

Duration of the
module

The module covers two semesters.











Module number

Module name Responsible lecturer

MW-MB-16

Engineering Mechanics - Kine- | Prof. Beitelschmidt
matics and Kinetics (studiendokumente.mw@tu-
dresden.de)

Qualification goals

The students master elementary kinematics as well as the basic laws of
kinetics, they are familiar with problem-solving thinking and can apply
the knowledge they have acquired to calculate the relationships between
body movements and the associated loads. They are able to analyse and
solve simple kinematic and kinetic problems for components and con-
structions.

Contents

Contents of the module are the kinematics of the point, rigid bodies and
systems of rigid bodies as a prerequisite for kinetic analyses. For the ki-
netic calculation of translational movements of rigid bodies, the basic
laws of statics are extended by taking into account body mass and trans-
lational acceleration while observing the principle of intersection. The
investigation of arbitrary rigid body movements is based on the postu-
lates of momentum and angular momentum balance as independent
basic laws of kinetics. The evaluation of these laws concerns plane mo-
tions, kinetic sectional reactions, oscillations with different degrees of
freedom, impact processes, the derivation of the Lagrange equations of
the second kind and spatial rotor motions as well as the formulation of
the elastokinetic initial boundary value problem as the basis of modern
computer programs.

Teaching and learn-
ing methods

Lecture 3 lecture hours per week, exercise 2 lecture hours per week, tu-
torial 1 lecture hour per week, self-study.

Requirements for
participation

In the Diploma degree programme in Mechanical Engineering and the
Bachelor's degree programme in Mechanical Engineering, the compe-
tences to be acquired in the modules Fundamentals of Mathematics,
Fundamentals of Natural Sciences, Engineering Mechanics - Strength of
Materials and Engineering Mechanics - Statics are required.

Usability 2436

The module is a compulsory module in the Diploma degree programme
in Mechanical Engineering and in the Bachelor's degree programme in
Mechanical Engineering. It creates the prerequisites in the Diploma de-
gree programme in Mechanical Engineering for the modules Analysis and
Dimensioning, Analytical Methods of Solid Mechanics, Fracture Criteria
and Fracture Mechanics, Diagnostics and Acoustics, Dynamics of Vehicle
Drives, Electrical Drive and Control Systems, Extended Fundamentals for
Mechanical Engineering, Experimental Fluid and Solid Mechanics, Sub-
ject-Related Internship, Interdisciplinary Technical Qualification of Me-
chanical Engineering, Fluid Power and Electrical Drive Systems, Material
Handling, Research Internship, Full Vehicle Functions in Automotive Engi-
neering, Fundamentals of Agricultural Systems Technology, Fundamen-
tals of Aerodynamics and Flight Mechanics, Fundamentals of Power Ma-
chinery, Fundamentals of Construction and Dynamic Dimensioning of
Machines, Fundamentals of Automotive Engineering, Fundamentals of
Systematic Product Development for Processing and Textile Machinery,
Fundamentals of Internal Combustion Engines and Drive Systems, Fun-
damentals of Aerospace Vehicles, Intralogistics - Fundamentals, Intralo-






gistics - System Design, Product Modelling and Design with CAD-Systemes,
Construction Materials and Structural Durability, Continuum Mechanics
and Multifunctional Structures, Fundamentals of Lightweight Engineer-
ing, Aircraft Systems, Machines and Technologies for Textile Construc-
tions, Machine Dynamics and Constructive Development Process, Ma-
chine Laboratory, Theory of Materials, Mechanical Drives, Dynamics of
Mechanisms and Elastic Multi-Body Systems, Mechanism Synthesis and
Multibody Systems, Multi-Body Dynamics and Computational Fluid Dy-
namics, Data Processing and Experimental Model Analysis, Mobile Ma-
chinery/Off-road Vehicle Technology - Analysis, Motorcycle and Com-
mercial Vehicle Technology, Multifunctional Structures and Function-
Integrated Components, Numerical Methods of Fluid Mechanics and
Structural Mechanics, Numerical Methods and Structural Durability, Off-
road Vehicle Technology - Systems, Probabilistics and Robust Design,
Rheological Principles and Applications, Rail Vehicle Design, Vibration
Technology and Structural Durability, Simulation and Experimental Stud-
ies on Internal Combustion Engines, Simulation Methods in Vehicle De-
velopment, Simulation Methods in Drive Technology, Beam and Shell
Structures, System Dynamics and Structural Vibrations, Turbo Pumps
and Piston Working Machines, Turbocompressors, Advanced Course:
Internal Combustion Engines, Methodical Product Development and Se-
lected Tools and Traction Mechanics. It creates the prerequisites in the
Bachelor's degree programme in Mechanical Engineering for the mod-
ules Extended Fundamentals for Mechanical Engineering, Fluid Power
and Electrical Drive Systems, Full Vehicle Functions in Automotive Engi-
neering, Fundamentals of Agricultural Systems Technology, Fundamen-
tals of Aerodynamics and Flight Mechanics, Fundamentals of Construc-
tion and Dynamic Dimensioning of Machines, Fundamentals of Automo-
tive Engineering, Fundamentals of Systematic Product Development for
Processing and Textile Machinery, Fundamentals of Internal Combustion
Engines and Drive Systems, Fundamentals of Aerospace Vehicles, In-
tralogistics - Fundamentals, Continuum Mechanics and Multifunctional
Structures, Fundamentals of Lightweight Engineering, Machine Dynamics
and Constructive Development Process, Mechanical Drives, Multi-Body
Dynamics and Computational Fluid Dynamics, Numerical Methods of
Fluid Mechanics and Structural Mechanics, Numerical Methods and
Structural Durability, Methodical Product Development and Selected
Tools and Traction Mechanics.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of a written examination of 150 minutes
duration.

Credit points and
grades

6 credit points can be acquired through the module. The module grade
corresponds to the grade of the examination performance.

Frequency of the
module

The module is offered every summer semester.

Workload

The total workload is 180 hours.

Duration of the
module

The module covers one semester.







Module number

Module name Responsible lecturer

MW-MB-18
(MW-VNT-19)

Measurement and Automation | Prof. Odenbach
Engineering (studiendokumente.mw@tu-
dresden.de)

Qualification goals

On the basis of knowledge of measurement principles, measurement
methods and measurement procedures, students are able to design,
construct, evaluate and apply suitable measurement setups for the
physical variables and process parameters of pressure, force, strain,
temperature, flow, displacement, movement and sound relevant to me-
chanical engineering, using suitable intermediate circuits. The students
understand how to represent the dynamic processes of engineering by
means of idealised signal transmission elements as a function of time
and frequency and how to link transmission elements in series, parallel
and circular circuits as the basis for the interaction of continuous con-
trollers and controlled systems. The students are familiar with the func-
tion and structure of control processes, stability of control loops, control
loop extensions, process control and automation systems as well as un-
steady controllers. The students are able to determine and evaluate stat-
ic and dynamic behaviour of signal transmission elements and measur-
ing systems from all areas of mechanical engineering in interaction with
typical mechanical engineering model arrangements.

Contents

The contents of the module are the basics of Measurement and Automa-
tion Engineering. This includes the consideration of measurement uncer-
tainties, the measurement of electrical and non-electrical variables, sen-
sor technology as well as the description of the dynamic behaviour of all
systems relevant in mechanical engineering by means of linear system
theory in the time and frequency range. Furthermore, the module in-
cludes the basics of control engineering, the description of continuous
and discontinuous controllers and the determination of their stability as
well as the basic features of the development of control and automation
systems.

Teaching and learn-
ing methods

Lecture 4 lecture hours per week, exercise 2 lecture hours per week,
practical course 2 lecture hours per week, self-study.






Requirements for
participation

In the Diploma degree programme in Mechanical Engineering and in the
Bachelor's degree programme in Mechanical Engineering, the compe-
tences to be acquired in the modules Fundamentals of Electrical Engi-
neering, Fundamentals of Mathematics, Engineering Mathematics and
Fundamentals of Natural Sciences are required. In the Diploma degree
programme in Process Engineering and Natural Materials Technology
and in the Bachelor's degree programme in Process Engineering and
Natural Materials Technology, the competences to be acquired in the
modules Fundamentals of Electrical Engineering, Fundamentals of
Mathematics and Engineering Mathematics are required. In the Diplo-
ma-postgraduate degree programme in Mechanical Engineering, basic
competences in electrical engineering, physics and chemistry as well as
basic and advanced competences in mathematics at the Bachelor’s level
in engineering science, such as can be acquired in the aforementioned
modules, are required. In the Diploma-postgraduate degree programme
in Process Engineering and Natural Materials Technology, basic compe-
tences in electrical engineering as well as basic and advanced compe-
tences in mathematics at Bachelor’s level in engineering science are re-
quired, as they can be acquired, for example, in the above-mentioned
modules.

Usability 4 36

The module is a compulsory module in the Diploma degree programme
in Mechanical Engineering as well as Process Engineering and Natural
Materials Technology and in the Bachelor's degree programme in Me-
chanical Engineering as well as Process Engineering and Natural Materi-
als Technology. The module is one of 27 compulsory elective modules in
the Diploma-postgraduate programme in Mechanical Engineering in the
field of study General and Structural Mechanical Engineering, one of 24
compulsory elective modules in the field of Power Engineering , one of
20 compulsory elective modules in each of the fields of study Automo-
tive and Railway Vehicle Engineering as well as Simulation Methods in
Mechanical Engineering, in the field of study Lightweight Construction
one of 18 compulsory elective modules, in the field of study Aerospace
Engineering one of 21 compulsory elective modules, in the field of study
Production Engineering one of 30 compulsory elective modules as well
as in the field of study Processing Machines and Textile Machines Engi-
neering one of 17 compulsory elective modules, of which modules
amounting to 60 credit points must be selected in each case. The mod-
ule is in each case a compulsory elective module of the compulsory elec-
tive module block General Fundamentals in the Diploma-postgraduate
degree programme in Process Engineering and Natural Materials Tech-
nology in the fields of study Process Engineering, Bioprocess Engineer-
ing, Chemical Engineering, Wood and Fibre Material Technology as well
as Food Engineering, whereby either the compulsory elective module
block General Fundamentals or the compulsory elective module block
Extended Fundamentals must be selected. The module cannot be se-
lected in the Diploma-postgraduate degree programme in Mechanical
Engineering as well as Process Engineering and Natural Materials Tech-
nology if it has already been completed in the respective Bachelor's de-
gree programme. It creates the prerequisites in the Diploma degree
programme in Mechanical Engineering for the modules Energy Storage
and Energy Systems, Interdisciplinary Technical Qualification of Mechan-
ical Engineering, Flight Dynamics and Control, Research Internship, Mul-
tifunctional Structures and Function-Integrated Components, Design of






Agricultural Systems Technology, Intralogistics - System Design, Aerody-
namics of Aircraft, Methods and System Concepts for Innovative Energy
Storage Applications, Mobile Machinery/Off-road Vehicle Technology -
Analysis, Optimal and Robust Flight Control, Process Measurement
Technology and Mathematical Methods of Measurement Data Pro-
cessing, Simulation and Experimental Studies on Internal Combustion
Engines as well as Systems Engineering. It creates the prerequisites in
the Diploma degree programme in Process Engineering and Natural
Materials Technology for the modules Subject-Related Internship, Re-
search Internship, Process Automatization, Process Control and Optimi-
zationand Special Process and Control Strategies in Paper Production. It
creates the prerequisites in the Diploma-postgraduate degree pro-
gramme in Mechanical Engineering for the modules Energy Storage and
Energy Systems, Interdisciplinary Technical Qualification of Mechanical
Engineering, Flight Dynamics and Control, Research Internship, Design of
Agricultural Systems Technology, Intralogistics - System Design, Aerody-
namics of Aircraft, Methods and System Concepts for Innovative Energy
Storage Applications, Mobile Machinery/Off-road Vehicle Technology -
Analysis, Optimal and Robust Flight Control, Process Measurement
Technology and Mathematical Methods of Measurement Data Pro-
cessing, Simulation and Experimental Studies on Internal Combustion
Engines as well as Systems Engineering. It creates the prerequisites in
the Diploma-postgraduate degree programme in Process Engineering
and Natural Materials Technology for the modules Research Internship,
Process Automatization, Process Control and Optimization and Special
Process and Control Strategies in Paper Production.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of a collection of protocols and two written
examinations of 150 minutes duration each. Bonus performance for the
written examinations is a performance status check of 15 hours each.

Credit points and
grades

8 credit points can be acquired through the module. The module grade
results from the weighted average of the grades of the individual exami-
nation performances. The collection of protocols is weighted twice and
the written examinations are each weighted three times.

Frequency of the
module

The module is offered every academic year, starting in the winter semes-
ter.

Workload

The total workload is 240 hours.

Duration of the mo-
dule

The module covers two semesters.







Module number Module name Responsible lecturer
MW-MB-19 Extended Fundamentals for Dean of Studies Mechanical Engineer-
Mechanical Engineering ing

(studiendokumente.mw@tu-
dresden.de)

Qualification goals

The students have basic competences from professionally relevant fields
of mechanical engineering, such as the handling of modern data evalua-
tion systems, the automation of experimental and production facilities,
the simulation of technical problems relevant to mechanical engineering
or the integration of electrical and electronic components of mechanical
engineering.

Contents

The contents are, according to the students' choice, different aspects
from all subject areas of mechanical engineering in the focus areas of
programming/software development, basic features of simulation sys-
tems, data evaluation, mechatronics as well as from the areas of general
and constructive mechanical engineering, energy technology, Automotive
and Railway Vehicle Engineering, lightweight construction, aerospace
technology, production technology, simulation methods of mechanical
engineering, processing machines and textile machines engineering.

Teaching and learn-
ing methods

The module comprises courses of the student's choice: lecture, exercise,
seminar and practical course of 5 lecture hours per week and self-study.
The courses are to be selected from the catalogue Extended Fundamen-
tals for Mechanical Engineering to the extent specified. This catalogue,
including the respective required examinations and their weighting, is
announced at the beginning of the semester as is customary in the facul-

ty.

Requirements for
participation

In the Diploma degree programme in Mechanical Engineering and in the
Bachelor's degree programme in Mechanical Engineering, the compe-
tences to be acquired in the modules Production Engineering, Funda-
mentals of Electrical Engineering, Fundamentals of Mathematics, Fun-
damentals of Fluid Mechanics, Fundamentals of Material Science, Com-
puter Science, Engineering Mathematics, Design Theory, Machine Ele-
ments, Fundamentals of Natural Sciences, Special Topics of Mathematics,
Engineering Mechanics - Strength of Materials, Engineering Mechanics -
Kinematics and Kinetics, Engineering Mechanics - Statics as well as Engi-
neering Thermodynamics/Heat Transfer are required. In the Diploma-
postgraduate degree programme in Mechanical Engineering, basic com-
petences of computer application and software development in mechan-
ical engineering, electrical engineering, Production Engineering, strength
of materials, kinematics and kinetics, construction engineering and de-
sign, Machine Elements, physics and chemistry, statics, fluid mechanics,
technical thermodynamics and heat transfer, materials engineering as
well as basic, extended and specific competences of mathematics at en-
gineering Bachelor's level, such as can be acquired in the modules
named above, are required.






Usability

The module is a compulsory module in the Diploma degree programme
in Mechanical Engineering and in the Bachelor's degree programme in
Mechanical Engineering. The module is one of 27 compulsory elective
modules in the Diploma-postgraduate programme in Mechanical Engi-
neering in the field of study General and Structural Mechanical Engineer-
ing, one of 24 compulsory elective modules in the field of study Power
Engineering, one of 20 compulsory elective modules in each of the fields
of study Automotive and Railway Vehicle Engineering as well as Simula-
tion Methods in Mechanical Engineering, in the field of study Lightweight
Construction one of 18 compulsory elective modules, in the field of study
Aerospace Engineering one of 21 compulsory elective modules, in the
field of study Production Engineering one of 30 compulsory elective
modules as well as in the field of study Processing Machines and Textile
Machines Engineering one of 17 compulsory elective modules, of which
modules amounting to 60 credit points must be selected in each case.
The module cannot be selected in the Diploma-postgraduate degree
programme in Mechanical Engineering if it has already been completed
in the Bachelor's degree programme in Mechanical Engineering.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of the examination performances specified
in accordance with the catalogue Extended Fundamentals for Mechanical
Engineering.

Credit points and
grades

5 credit points can be acquired through the module. The module grade
results from the weighted average of the grades of the individual exami-
nation performances according to the catalogue Extended Fundamentals
for Mechanical Engineering.

Frequency of the
module

The module is offered every winter semester.

Workload

The total workload is 150 hours.

Duration of the
module

The module covers one semester.











Module number

Module name Responsible lecturer 32

MW-MB-AKM-01
MW-MB-KST-28
MW-MB-VTMB-01

Fundamentals of Construction
and Dynamic Dimensioning of
Machines

Prof. Paetzold-Byhain
(studiendokumente.mw@tu-
dresden.de)

Qualification goals

The students have the basic skills to systematically design constructive
development processes and to solve typical machine-dynamic problems
that arise in the process. The students master important procedures and
tools for methodical product development. They are able to describe
product requirements appropriately, develop functional models and in-
tegrate the development results into the organisational process of a
company. The students know mechanical and mathematical substitute
models for typical machine dynamic problems as well as their solution
methods. They are able to distinguish typical phenomena of machine
dynamics and to understand important correlations as well as to analyse
and solve basic problems from machine dynamics independently, critical-
ly and according to requirements. Furthermore, they are able to analyse
and evaluate the vibration behaviour of dynamic systems.

Contents

The focus on the design development process includes the fundamentals
and methods for the development of mechanical engineering products,
in particular fundamentals (Machinery Directive), technology develop-
ment, strategic product planning, industrial property rights, methodical
product development, quality assurance and release and change man-
agement. The focus on machine dynamics includes mechanical and
mathematical substitute models for typical machine dynamic problems
as well as their solution methods, in particular model formation and pa-
rameter identification, damping, dynamics of rigid machines, foundation
and vibration isolation, modal consideration of vibration systems (eigen-
value problems), longitudinal, torsional and bending oscillators, vibration
absorbers, mass balancing, balancing of rotor systems.

Teaching and learn-
ing methods

Lecture 4 lecture hours per week, exercise 2 lecture hours per week,
practical course 1 lecture hour per week, self-study.

Requirements for
participation

In the Diploma degree programme in Mechanical Engineering and in the
Bachelor's degree programme in Mechanical Engineering, the compe-
tences to be acquired in the modules Fundamentals of Mathematics,
Computer Science, Engineering Mathematics, Design Theory and Engi-
neering Mechanics - Kinematics and Kinetics are required. In the Diplo-
ma-postgraduate degree programme in Mechanical Engineering, basic
competences of computer application and software development in me-
chanical engineering, kinematics and kinetics, construction engineering
and design as well as basic and advanced competences of mathematics
at engineering Bachelor’s level are required, as they can be acquired, for
example, in the modules named above.

Usability

The module is a compulsory module in the Diploma degree programme
in Mechanical Engineering in the fields of study General and Structural
Mechanical Engineering as well as Processing Machines and Textile Ma-
chines Engineering and in the field of study Automotive and Railway Ve-
hicle Engineering one of five compulsory elective modules, of which three
must be chosen. The module is a compulsory module in the Bachelor's






degree programme in Mechanical Engineering in the profile recommen-
dations of General and Structural Mechanical Engineering as well as Pro-
cessing Machines and Textile Machines Engineering and in the profile
recommendation of Automotive and Railway Vehicle Engineering one of
five compulsory elective modules, of which three must be chosen. The
module is one of 27 compulsory elective modules in the Diploma-
postgraduate programme in Mechanical Engineering in the field of study
General and Structural Mechanical Engineering, one of 24 compulsory
elective modules in the field of study Power Engineering, one of 20 com-
pulsory elective modules in the field of study Automotive and Railway
Vehicle Engineering, one of 21 compulsory elective modules in the field
of study Aerospace Engineering and one of 30 compulsory elective mod-
ules in the field of study Production Engineering, of which modules
amounting to 60 credit points must be chosen in each case. The module
cannot be selected in the Diploma-postgraduate degree programme in
Mechanical Engineering if it has already been completed in the Bachelor's
degree programme in Mechanical Engineering. It creates the prerequi-
sites in the Diploma degree programme in Mechanical Engineering for
the modules CAE Cases for the Machine Development, Industrial Design
Methodology in Product Development, Machines and Technologies for
Textile Constructions, Mobile Machinery/Off-road Vehicle Technology -
Analysis, Drive Technology in Processing Machines, Methodical Product
Development and Selected Tools as well as Two-Dimensional Design
Fundamentals in Industrial Design. It creates the prerequisites in the
Bachelor's degree programme in Mechanical Engineering for the module
Methodical Product Development and Selected Tools. It creates the pre-
requisites in the Diploma-postgraduate degree programme in Mechani-
cal Engineering for the modules Industrial Design Methodology in Prod-
uct Development, Mobile Machinery/Off-road Vehicle Technology - Anal-
ysis, Methodical Product Development and Selected Tools as well as Two-
Dimensional Design Fundamentals in Industrial Design.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of a written examination of 240 minutes
duration and a paper with a processing time until the end of the lecture
period. The written examination is relevant for passing the module ex-
amination.

Credit points and
grades

7 credit points can be acquired through the module. The module grade
results from the weighted average of the grades of the individual exami-
nation performances. The written examination is weighted five times and
the paper is weighted once.

Frequency of the
module

The module is offered every winter semester.

Workload

The total workload is 210 hours.

Duration of the
module

The module covers one semester.







Module number

Module name Responsible lecturer

MW-MB-AKM-02
MW-MB-KST-01

Fluid Power and Electrical Drive | Prof. Weber
Systems (studiendokumente.mw@tu-
dresden.de)

Qualification goals

The students know the basic structure and mode of operation of fluid
power and electrical components and drive systems. The students are
able to generate and control movements and forces in machines, sys-
tems and vehicles with fluid power and electrical drives. They have mas-
tered the physical principles of hydraulics and pneumatics and can apply
the calculations possible with them to simple systems and components.
They are able to interpret fluid power engineering circuit diagrams, they
know the basic operating principles of the most common electrical ma-
chines and are familiar with the basics of drive control, the interfaces to
the mechanics and the connection to the electrical network and know
the essential assessment criteria for system behaviour.

Contents

In the focus on the fundamentals of fluid power drives and controls, the
module covers the physical fundamentals, the mode of operation and
the performance parameters of hydraulic and pneumatic components as
well as the linking of the components to fluid-mechatronic drive systems
in stationary and mobile machines. The focus on electrical drives in-
cludes, in particular, electrical machines and their integration into drive
systems, especially the operating principles of three-phase motors as
well as their static and dynamic operating behaviour and the associated
design methods.

Teaching and learn-
ing methods

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

Requirements for
participation

In the Diploma degree programme in Mechanical Engineering and in the
Bachelor's degree programme in Mechanical Engineering, the compe-
tences to be acquired in the modules Production Engineering, Funda-
mentals of Mathematics, Engineering Mathematics, Design Theory, Ma-
chine Elements, Fundamentals of Natural Sciences as well as Engineering
Mechanics - Kinematics and Kinetics are required in each case. In the
Diploma-postgraduate degree programme in Mechanical Engineering,
basic competences in Production Engineering, kinematics and kinetics,
construction technology and design, physics and chemistry, Machine
Elements as well as basic and advanced competences in mathematics at
Bachelor's level in engineering science, such as can be acquired in the
modules named above, are required.






Usability

The module is a compulsory module in the Diploma degree programme
in Mechanical Engineering in the field of study General and Structural
Mechanical Engineering and in the field of study Automotive and Railway
Vehicle Engineering one of five compulsory elective modules, of which
three must be chosen. The module is a compulsory module in the Bache-
lor's degree programme in Mechanical Engineering in the profile recom-
mendation General and Structural Mechanical Engineering and in the
profile recommendation Automotive and Railway Vehicle Technology one
of five compulsory elective modules, of which three must be chosen. The
module is one of 27 compulsory elective modules in the Diploma-
postgraduate programme in Mechanical Engineering in the field of study
General and Structural Mechanical Engineering, one of 24 compulsory
elective modules in the field of study Power Engineering, one of 20 com-
pulsory elective modules in the field of study Automotive and Railway
Vehicle Engineering, one of 21 compulsory elective modules in the field
of study Aerospace Engineering, one of 30 compulsory elective modules
in the field of study Production Engineering and one of 17 compulsory
elective modules in the field of study Processing Machines and Textile
Machines Engineering, of which modules amounting to 60 credit points
must be selected in each case. The module cannot be selected in the
Diploma-postgraduate degree programme in Mechanical Engineering if it
has already been completed in the Bachelor's degree programme in Me-
chanical Engineering. It creates the prerequisites in the Diploma degree
programme in Mechanical Engineering and in the Diploma-postgraduate
degree programme in Mechanical Engineering for the modules Compu-
tational Engineering in Fluid Power, Fluid Power Components and Sys-
tems, Fundamentals of Agricultural Systems Technology, Off-road Vehicle
Technology - Systems as well as Systems Engineering. It creates the pre-
requisites in the Bachelor's degree programme in Mechanical Engineer-
ing for the module Fundamentals of Agricultural Systems Technology.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of a written examination of 180 minutes
duration.

Credit points and
grades

7 credit points can be acquired through the module. The module grade
corresponds to the grade of the examination performance.

Frequency of the
module

The module is offered every winter semester.

Workload

The total workload is 210 hours.

Duration of the
module

The module covers one semester.











Module number

Module name Responsible lecturer

MW-MB-AKM-03

Mechanical Drives Prof. Schlecht
(studiendokumente.mw@tu-
dresden.de)

Qualification goals

The students have special knowledge of the properties and selection,
operating behaviour, stress and stressability of essential drive elements
and are able to develop assemblies as well as complete drive and work-
ing machines in mechanical engineering and vehicle construction. They
are able to apply the basics of the calculation and design of planetary
gears and to integrate them specifically and effectively into the drive
train. The students have knowledge of project planning, dimensioning
through load-bearing capacity investigations and the constructive im-
plementation of complex drive elements.

Contents

The module covers the structure, function, mode of operation, construc-
tive design, layout and use of different gearboxes for industrial applica-
tions.

Teaching and learn-
ing methods

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

Requirements for
participation

In the Diploma degree programme in Mechanical Engineering and in the
Bachelor's degree programme in Mechanical Engineering, the compe-
tences to be acquired in the modules Production Engineering, Funda-
mentals of Mathematics, Engineering Mathematics, Design Theory, Ma-
chine Elements, Fundamentals of Natural Sciences and Engineering Me-
chanics - Kinematics and Kinetics are required. In the Diploma-
postgraduate degree programme in Mechanical Engineering, basic com-
petences in Production Engineering, kinematics and kinetics, construc-
tion technology and design, physics and chemistry, Machine Elements as
well as basic and advanced competences in mathematics at Bachelor’s
level in engineering science, such as can be acquired in the above-
mentioned modules, are required.






Usability

The module is a compulsory module in the Diploma degree programme
in Mechanical Engineering in the field of study General and Structural
Mechanical Engineering and in the Bachelor's degree programme in Me-
chanical Engineering in the profile recommendation General and Struc-
tural Mechanical Engineering. The module is one of 27 compulsory elec-
tive modules in the Diploma-postgraduate programme in Mechanical
Engineering in the field of study General and Structural Mechanical Engi-
neering, one of 24 compulsory elective modules in the field of study
Power Engineering, one of 30 compulsory elective modules in the field of
study Production Engineering and one of 17 compulsory elective mod-
ules in the field of study Processing Machines and Textile Machines Engi-
neering, of which modules amounting to 60 credit points must be select-
ed in each case. The module cannot be selected in the Diploma-
postgraduate degree programme in Mechanical Engineering if it has al-
ready been completed in the Bachelor's degree programme in Mechani-
cal Engineering. It creates the prerequisites in the Diploma degree pro-
gramme in Mechanical Engineering and in the Diploma-postgraduate
degree programme in Mechanical Engineering for the module in Material
Handling.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of a written examination of 120 minutes
duration and a paper with a processing time until the end of the lecture
period.

Credit points and
grades

7 credit points can be acquired through the module. The module grade
results from the unweighted average of the grades of the individual ex-
amination performances.

Frequency of the
module

The module is offered every winter semester.

Workload

The total workload is 210 hours.

Duration of the
module

The module covers one semester.











Module number

Module name Responsible lecturer

MW-MB-AKM-05

Intralogistics - Fundamentals Prof. Schmidt
(studiendokumente.mw@tu-
dresden.de)

Qualification goals

Students master methodological knowledge of the structure, function,
design, dimensioning and use of transport technology and intralogistics.
They are able to analyse and design material flow systems. They know
the theoretical principles required for the dimensioning of load-bearing
structures, are familiar with the applicable regulations and have the abil-
ity to constructively design and calculate special load-bearing structures.
The students are familiar with the fundamentals of logistics and have
mastered basic methods for describing and dimensioning transport,
handling and storage processes for unit and bulk goods and have
knowledge of the design, programming and control development of in-
tralogistics systems. They are able to dimension and construct elements
and assemblies for mobile machines and intralogistics systems.

Contents

The module includes the mechanical engineering fundamentals for the
project planning, design and use of transport technology in intralogistics,
in particular the structure and mode of operation of the elements and
assemblies of continuous and discontinuous conveyors, sorting and dis-
tribution systems as well as handling systems. Furthermore, the module
includes the selection of elements and assemblies according to the re-
quired technical and technological parameters, calculation, design and
conception of typical assemblies and systems of intralogistics as well as
actuator and sensor technology of intralogistic components and their
programming using model systems.

Teaching and learn-
ing methods

Lecture 3 lecture hours per week, exercise 1 lecture hour per week, prac-
tical course 2 lecture hours per week, self-study.

Requirements for
participation

In the Diploma degree programme in Mechanical Engineering and in the
Bachelor's degree programme in Mechanical Engineering, the compe-
tences to be acquired in the modules Fundamentals of Mathematics,
Fundamentals of Natural Sciences, Engineering Mechanics - Strength of
Materials and Engineering Mechanics - Kinematics and Kinetics are re-
quired. In the Diploma-postgraduate degree programme in Mechanical
Engineering, basic competences in strength of materials theory, kinemat-
ics and kinetics, mathematics as well as physics and chemistry at Bache-
lor's level in engineering science are required, as they can be acquired,
for example, in the above-mentioned modules.






Usability

The module is one of four compulsory elective modules in the Diploma
degree programme in Mechanical Engineering in the field of study Gen-
eral and Structural Mechanical Engineering, two of which must be cho-
sen, and one of four compulsory elective modules in the Bachelor's de-
gree programme in Mechanical Engineering in the profile recommenda-
tion General and Structural Mechanical Engineering, two of which must
be chosen. The module is one of 27 compulsory elective modules in the
Diploma-postgraduate programme in Mechanical Engineering in the field
of study General and Structural Mechanical Engineering, of which mod-
ules amounting to 60 credit points must be selected. The module cannot
be selected in the Diploma-postgraduate degree programme in Mechan-
ical Engineering if it has already been completed in the Bachelor's degree
programme in Mechanical Engineering.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of a written examination of 90 minutes
duration and a collection of protocols. The written examination is rele-
vant for passing the module examination.

Credit points and
grades

7 credit points can be acquired through the module. The module grade
results from the weighted average of the grades of the individual exami-
nation performances. The written examination is weighted four times
and the collection of protocols is weighted once.

Frequency of the
module

The module is offered every summer semester.

Workload

The total workload is 210 hours.

Duration of the
module

The module covers one semester.











Module number

Module name Responsible lecturer 32

MW-MB-AKM-37 26
MW-MB-KST-32 26

as a replacement
for the module MW-
MB-AKM-09 MW-
MB-KST-29

Methodical Product Develop-
ment and Selected Tools

Prof. Paetzold-Byhain
(studiendokumente.mw@tu-
dresden.de)

Qualification goals

Using modern product development technologies, the students can
summarise designs in CAD models and prepare and use these for the
critical analysis of designs. They have basic knowledge of data formats,
model types and interfaces.

Contents

In the focus Digital MockUp in product development, the module covers
the use of 3D models in digital process chains and the preparation of
CAD models for virtual testing, in particular the requirements and pa-
rameters for visualisation and the application of virtual reality systems. In
the focus on designing with CAD, the module covers the design of an
assembly ready for production and assembly using a modern CAD sys-
tem, the creation of production documents and the application of inte-
grated simulation methods.

Teaching and learn-
ing methods

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

Requirements for
participation

In the Diploma degree programme in Mechanical Engineering and in the
Bachelor's degree programme in Mechanical Engineering, the compe-
tences to be acquired in the modules Fundamentals of Construction and
Dynamic Dimensioning of Machines, Computer Science, Design Theory,
Engineering Mechanics - Strength of Materials and Engineering Mechan-
ics - Kinematics and Kinetics are required. In the Diploma-postgraduate
degree programme in Mechanical Engineering, basic competences in
computer application and software development in mechanical engineer-
ing, strength of materials theory, kinematics and kinetics as well as con-
struction technology and design at Bachelor's level in engineering science
are required, such as can be acquired in the modules named above. In
the Diploma-postgraduate degree programme in Mechanical Engineer-
ing, the competences to be acquired in the module Fundamentals of
Construction and Dynamic Dimensioning of Machines are required.






Usability

The module is one of four compulsory elective modules in the Diploma
degree programme in Mechanical Engineering in the field of study Gen-
eral and Structural Mechanical Engineering, two of which must be cho-
sen, and one of five compulsory elective modules in the field of study
Automotive and Railway Vehicle Engineering, two of which must be cho-
sen. In the Bachelor's degree programme in Mechanical Engineering, the
module is one of four compulsory elective modules in the profile rec-
ommendation General and Structural Mechanical Engineering as well as
in the profile recommendation Automotive and Railway Vehicle Engineer-
ing, of which two must be chosen. In the Diploma-postgraduate pro-
gramme in Mechanical Engineering, the module is one of 27 compulsory
elective modules in the field of study General and Structural Mechanical
Engineering, one of 24 compulsory elective modules in the field of study
Power Engineering, one of 20 compulsory elective modules in the field of
study Automotive and Railway Vehicle Engineering, one of 21 compulsory
elective modules in the field of study Aerospace Engineering and one of
30 compulsory elective modules in the field of study Production Engi-
neering. 30 compulsory elective modules, of which modules with a total
of 60 credit points must be selected. The module cannot be selected in
the Diploma-postgraduate degree programme in Mechanical Engineering
if it has already been completed in the Bachelor's degree programme in
Mechanical Engineering. It creates the prerequisites in the Diploma de-
gree programme in Mechanical Engineering for the module Virtual Meth-
ods and Tools.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of a paper of 50 hours and a written exam-
ination of 90 minutes duration.

Credit points and
grades

7 credit points can be acquired through the module. The module grade
results from the unweighted average of the grades of the individual ex-
amination performances.

Frequency of the
module

The module is offered every summer semester.

Workload

The total workload is 210 hours.

Duration of the
module

The module covers one semester.







Module number

Module name Responsible lecturer

MW-MB-ET-01

Fluid Mechanics and Simula- Prof. Frohlich
tion Methods (studiendokumente.mw@tu-
dresden.de)

Qualification goals

The students are able to model and simulate basic fluid mechanical pro-
cesses. They understand the physical modelling at the level of differential
equations by means of suitable approximations, have basic knowledge of
the discretisation of differential equations and can employ typical simu-
lation tools for these tasks.

Contents

The module covers complex flows and their decomposition into elemen-
tary flows, such as vortex flows, potential flows, boundary layers as well
as their mathematical-physical modelling. The module also includes the
analysis of vortex flows with the help of the vorticity, the vortex theo-
rems and the Bio-Savart theorem, as well as the description of potential
flows using the complex potential, the singularity method and the circu-
lation. Module contents are the derivation of the boundary layer equa-
tions and the solution with methods of similarity mechanics. Further-
more, the module covers the basics of discretisation and modelling in
flow simulation of complex problems employing large codes.

Teaching and learn-
ing methods

Lecture 4 lecture hours per week, exercise 2 lecture hours per week,
practical course 1 lecture hour per week, self-study.

Requirements for
participation

In the Diploma degree programme in Mechanical Engineering and in the
Bachelor's degree programme in Mechanical Engineering, the compe-
tences to be acquired in the modules Fundamentals of Mathematics,
Fundamentals of Fluid Mechanics, Engineering Mathematics, Fundamen-
tals of Natural Sciences, Special Topics of Mathematics and Engineering
Thermodynamics/Heat Transfer are required. In the Diploma-
postgraduate degree programme in Mechanical Engineering, basic com-
petences in physics and chemistry, fluid mechanics, technical thermody-
namics and heat transfer as well as basic, extended and specific compe-
tences in mathematics at engineering Bachelor's level are required, as
they can be acquired, for example, in the modules named above.






Usability *?

The module is a compulsory module in the Diploma degree programme
in Mechanical Engineering in the field of study Power Engineering and in
the Bachelor's degree programme in Mechanical Engineering in the pro-
file recommendation Power Engineering. The module is one of 24 com-
pulsory elective modules in the Diploma-postgraduate degree pro-
gramme in Mechanical Engineering in the field of study Power Engineer-
ing, of which modules amounting to 60 credit points must be selected.
The module cannot be selected in the Diploma-postgraduate degree
programme in Mechanical Engineering if it has already been completed
in the Bachelor's degree programme in Mechanical Engineering. It cre-
ates the prerequisites in the Diploma degree programme in Mechanical
Engineering and in the Diploma-postgraduate degree programme in Me-
chanical Engineering for the modules Renewable Energy Supply, Gas
Dynamics and Numerical Fluid Mechanics, Building Energy Systems, Fun-
damentals of Power Machinery, Machine Laboratory, Refrigeration and
heat pump technology for mobile applications, Process Measurement
Technology and Mathematical Methods of Measurement Data Pro-
cessing, Process Simulation and Validation in Power Engineering, Ther-
mal Process Technology, Turbo Pumps and Piston Working Machines,
Turbocompressors, Heat Exchanger, Pipings, Pressure Vessels and Ener-
gy Storage as well as District Heating Systems. It creates the prerequi-
sites in the Bachelor's degree programme in Mechanical Engineering for
the module Heat Exchanger, Pipings, Pressure Vessels and Energy Stor-
age.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of a written examination of 210 minutes
duration. Preliminary work for the examination is a computer-based
short control of 15 hours.

Credit points and
grades

7 credit points can be acquired through the module. The module grade
corresponds to the grade of the examination performance.

Frequency of the
module

The module is offered every winter semester.

Workload

The total workload is 210 hours.

Duration of the
module

The module covers one semester.











Module number

Module name Responsible lecturer

MW-MB-ET-03

Fundamentals of Heat and Prof. Beckmann
Mass Transfer (studiendokumente.mw@tu-
dresden.de)

Qualification goals

The students have application-ready basic knowledge of the processes of
heat and mass transfer that are important in energy technology and
many other technical applications. They are able to analyse technical
processes and apply the fundamentals of heat and mass transfer for the
mathematical-physical modelling of these processes and thus use them
to solve technical tasks.

Contents

Contents of the module are the basics of heat and mass transfer for
transient heating/cooling and processes with phase transformation
(melting/solidification;  evaporation/filmwise/dropwise condensation,
drying), analogy of heat and mass transfer (diffusion and convective
mass transport) and basics of combustion technology.

Teaching and learn-
ing methods

Lecture 4 lecture hours per week, exercise 3 lecture hours per week, self-
study.

Requirements for
participation

In the Diploma degree programme in Mechanical Engineering and in the
Bachelor's degree programme in Mechanical Engineering, the compe-
tences to be acquired in the module Engineering Thermodynamics/Heat
Transfer are required. In the Diploma-postgraduate degree programme
in Mechanical Engineering, basic competences in technical thermody-
namics and heat transfer at the engineering Bachelor's level are re-
quired, as they can be acquired, for example, in the aforementioned
modules.






Usability - *?

The module is a compulsory module in the Diploma degree programme
in Mechanical Engineering in the field of study Power Engineering and in
the Bachelor's degree programme in Mechanical Engineering in the pro-
file recommendation Power Engineering. The module is one of 27 com-
pulsory elective modules in the Diploma-postgraduate programme in
Mechanical Engineering in the field of study General and Structural Me-
chanical Engineering, one of 24 compulsory elective modules in the field
of study Energy Engineering, one of 21 compulsory elective modules in
the field of study Aerospace Engineering and one of 20 compulsory elec-
tive modules in the field of study Simulation Methods in Mechanical En-
gineering, of which modules amounting to 60 credit points must be se-
lected in each case. It creates the prerequisites in the Diploma degree
programme in Mechanical Engineering and in the Diploma-postgraduate
degree programme in Mechanical Engineering for the modules Applied
Molecular Thermodynamics, Energy and Load Management, Renewable
Energy Supply, European Course of Cryogenics, Gas Dynamics and Nu-
merical Fluid Mechanics, Fundamentals of Refrigeration and Air Condi-
tioning Technology, Nuclear Reactor Engineering, Cryogenics, Demand
side management of refrigeration systems and heat pumps, Refrigera-
tion and heat pump technology for mobile applications, Reactor Physics,
Properties and Thermodynamic Simulation, Thermal Process Technology,
Thermo Hydraulics and Safety of Nuclear Facilities, Processes and Ma-
chines for Low Temperature and Waste Heat Utilization as well as Heat
Exchanger, Pipings, Pressure Vessels and Energy Storage. It creates the
prerequisites in the Bachelor's degree programme in Mechanical Engi-
neering for the module Heat Exchanger, Pipings, Pressure Vessels and
Energy Storage.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of a written examination of 120 minutes
duration.

Credit points and
grades

7 credit points can be acquired through the module. The module grade
corresponds to the grade of the examination performance.

Frequency of the
module

The module is offered every winter semester.

Workload

The total workload is 210 hours.

Duration of the
module

The module covers one semester.











Module number

Module name Responsible lecturer

MW-MB-ET-06

Fundamentals of Non-Fossil Dr. Schuster
Primary Energy Use (studiendokumente.mw@tu-
dresden.de)

Qualification goals

The students have competences about the basic processes in the use of
nuclear energy. Different variants of the technological implementation of
the physical processes in nuclear power plants can be assessed by the
students. The basic features of nuclear safety are known. The students
have insights into technologies for the development of regenerative en-
ergy sources and their conversion into electricity and heat and are able
to apply this knowledge to the use of regenerative energy sources.

Contents

In nuclear energy technology, starting from the atomic structure, the
module covers the concepts of nuclear binding energy, nuclear reaction,
fission and fusion. Furthermore, the module includes the associated pro-
cesses of neutron slowing-down and chain reaction as the basis for the
construction of nuclear reactors, the topics of radioactivity and radiation
protection closely related to the operation of nuclear reactors, the safety
of nuclear facilities and the basic features of the process stages of the
nuclear fuel cycle. Furthermore, the technological basics for the devel-
opment of the renewable energy sources solar radiation, geothermal
energy, water and wind power as well as biomass as a prerequisite for
their integration into energy systems are included.

Teaching and learn-
ing methods

Lecture 4 lecture hours per week, exercise 2 lecture hours per week,
practical course 1 lecture hour per week, self-study.

Requirements for
participation

In the Diploma degree programme in Mechanical Engineering and in the
Bachelor's degree programme in Mechanical Engineering, the compe-
tences to be acquired in the module Engineering Thermodynamics/Heat
Transfer are required. In the Diploma-postgraduate degree programme
in Mechanical Engineering, basic competences in technical thermody-
namics and heat transfer at the engineering Bachelor's level are required,
such as can be acquired in the aforementioned module.

Usability °

The module is a compulsory module in the Diploma degree programme
in Mechanical Engineering in the field of study Power Engineering and in
the Bachelor's degree programme in Mechanical Engineering in the pro-
file recommendation Power Engineering. The module is one of 24 com-
pulsory elective modules in the Diploma-postgraduate degree pro-
gramme in Mechanical Engineering in the field of study Power Engineer-
ing, of which modules amounting to 60 credit points must be selected.
The module cannot be selected in the Diploma-postgraduate degree
programme in Mechanical Engineering if it has already been completed
in the Bachelor's degree programme in Mechanical Engineering. It cre-
ates the prerequisites in the Diploma degree programme in Mechanical
Engineering and in the Diploma-postgraduate degree programme in Me-
chanical Engineering for the modules Energy and Load Management,
Renewable Energy Supply, Nuclear Reactor Engineering, Reactor Physics
as well as Thermo Hydraulics and Safety of Nuclear Facilities.






Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of a written examination of 180 minutes
duration and a collection of protocols.

Credit points and
grades

7 credit points can be acquired through the module. The module grade
results from the weighted average of the grades of the individual exami-
nation performances. The written examination is weighted three times
and the collection of protocols is weighted twice.

Frequency of the
module

The module is offered every summer semester.

Workload

The total workload is 210 hours.

Duration of the
module

The module covers one semester.











Module number

Module name Responsible lecturer

MW-MB-ET-07

Heat Exchanger, Pipings, Pressure Dr. Unz
Vessels and Energy Storage (studiendokumente.mw@tu-
dresden.de)

Qualification goals

The students have knowledge of the design and dimensioning of pipe-
lines, tanks, heat exchangers and steam generators and master the ba-
sics of technical energy storage. They know the basic interrelationships
of storage technologies. The students are familiar with energetic, eco-
nomic and ecological correlations. The students are able to evaluate ex-
isting technology using relevant technical regulations and implement
new developments.

Contents

The contents of the module are the layout, dimensioning and design as
well as the evaluation of thermal apparatus, in particular heat exchang-
ers, steam generators, pipelines and their components and tanks, taking
into account technical regulations. Furthermore, the module covers as-
sociated materials and the influence of fouling/deposits as well as their
cleaning. Furthermore, the module covers the basics of energy storage
technologies.

Teaching and learn-
ing methods

Lecture 5 lecture hours per week, exercise 2 lecture hours per week, self-
study.

Requirements for
participation

In the Diploma degree programme in Mechanical Engineering and in the
Bachelor's degree programme in Mechanical Engineering, the compe-
tences to be acquired in the modules Fundamentals of Fluid Mechanics,
Fundamentals of Heat and Mass Transfer, Fundamentals of Material Sci-
ence, Fluid Mechanics and Simulation Methods, Engineering Mechanics -
Strength of Materials and Engineering Thermodynamics/Heat Transfer
are required. In the Diploma-postgraduate degree programme in Me-
chanical Engineering, basic competences in strength of materials, fluid
mechanics, technical thermodynamics and heat transfer as well as mate-
rials engineering at Bachelor's level are required, as they can be ac-
quired, for example, in the above-mentioned modules. In the Diploma-
postgraduate degree programme in Mechanical Engineering, the compe-
tences to be acquired in the modules Fundamentals of Heat and Mass
Transfer as well as Fluid Mechanics and Simulation Methods are re-
quired.






Usability

The module is a compulsory module in the Diploma degree programme
in Mechanical Engineering in the field of study Power Engineering and in
the Bachelor's degree programme in Mechanical Engineering in the pro-
file recommendation Power Engineering. The module is one of 24 com-
pulsory elective modules in the Diploma-postgraduate degree pro-
gramme in Mechanical Engineering in the field of study Power Engineer-
ing, of which modules amounting to 60 credit points must be selected.
The module cannot be selected in the Diploma-postgraduate degree
programme in Mechanical Engineering if it has already been completed
in the Bachelor's degree programme in Mechanical Engineering. It cre-
ates the prerequisites in the Diploma degree programme in Mechanical
Engineering and in the Diploma-postgraduate degree programme in Me-
chanical Engineering for the module thermal process technology.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of a written examination of 180 minutes
duration and a paper with a processing time until the end of the lecture
period.

Credit points and
grades

7 credit points can be acquired through the module. The module grade
results from the weighted average of the grades of the individual exami-
nation performances. The written examination is weighted three times
and the paper is weighted once.

Frequency of the
module

The module is offered every summer semester.

Workload

The total workload is 210 hours.

Duration of the
module

The module covers one semester.











Module number

Module name Responsible lecturer

MW-MB-01
(MW-VNT-01)
(MW-WW-01)

Prof. Matthies
(studiendokumente.mw@tu-
dresden.de)

Fundamentals of Mathematics

Qualification goals

Students are able to work appropriately and critically with basic mathe-
matical terms and procedures. They have elementary skills in abstrac-
tion and can use important elements of mathematical terminology ap-
propriately.

Contents

Contents of the module are the basics of vector calculus and analytical
geometry (scalar product, vector product, straight lines, planes, Hessian
normal form, positional relationships), complex numbers, sequences,
series, properties of elementary functions (monotonicity, convexity, in-
verse function), differential and integral calculus for functions of one real
variable (limits, continuity, Taylor formula, definite and indefinite inte-
gral, related engineering applications, numerical methods) and the ba-
sics of linear algebra (matrices, linear equation systems, determinants
and eigenvalues).

Teaching and learn-
ing methods

Lecture 4 lecture hours per week, exercise2 lecture hours per week, tu-
torial 1 lecture hour per week, self-study.

Requirements for
participation

Knowledge of mathematics at A-level (basic course) is assumed.

Usability 24 36

The module is a compulsory module in the Diploma degree programme
in Mechanical Engineering, Process Engineering and Natural Materials
Technology as well as Materials Science. The module is a compulsory
module in the Bachelor's degree programme in Mechanical Engineering,
Process Engineering and Natural Materials Technology as well as Materi-
als Science. It creates the prerequisites in the Diploma degree pro-
gramme in Mechanical Engineering for the modules Analysis and Di-
mensioning, Applied Molecular Thermodynamics, Diagnostics and
Acoustics, Dynamics of Vehicle Drives, Electrical Drive and Control Sys-
tems, Energy and Load Management, Design and Optimization of Vehicle
Systems, Extended Fundamentals for Mechanical Engineering, Subject-
Related Internship, Interdisciplinary Technical Qualification of Mechani-
cal Engineering, Fluid Power and Electrical Drive Systems, Research In-
ternship, Gas Dynamics and Numerical Fluid Mechanics, Full Vehicle
Functions in Automotive Engineering, Fundamentals of Electrical Engi-
neering, Fundamentals of Construction and Dynamic Dimensioning of
Machines, Fundamentals of fluid mechanics, Fundamentals of Systemat-
ic Product Development for Processing and Textile Machinery, Funda-
mentals of Internal Combustion Engines and Drive Systems, Engineering
mathematics, Intralogistics - Fundamentals, Nuclear Reactor Engineer-
ing, Construction Materials and Structural Durability, Continuum Me-
chanics and Structural Analysis, Design of Traction Units, Machine La-
boratory, Mechanical Drives, Measurement and Automation Engineering,
Production Engineering - Manufacturing Processes, Process Measure-
ment Technology and Mathematical Methods of Measurement Data
Processing, Process Simulation and Validation in Power Engineering,
Process Thermodynamics, Reactor Physics, Simulation and Experimental






Studies on Internal Combustion Engines, Simulation Methods in Vehicle
Development, Simulation Methods in Drive Technology, Special Topics of
Mathematics, Properties and Thermodynamic Simulation, Fluid Mechan-
ics and Simulation Methods, Systems Engineering, Engineering Mechan-
ics - Strength of Materials, Engineering Mechanics - Kinematics and Ki-
netics, Engineering Thermodynamics/Heat Transfer, Thermo Hydraulics
and Safety of Nuclear Facilities, Advanced Course: Internal Combustion
Engines and Materials and Failure Analysis. It creates the prerequisites in
the Diploma degree programme in Process Engineering and Natural
Materials Technology for the modules Introduction to Process Engineer-
ing and Natural Materials Technology, Subject-Related Internship, Re-
search Internship, Fundamentals of Electrical Engineering, Fundamentals
of Kinematics and Kinetics, Fundamentals of Fluid Mechanics, Engineer-
ing Mathematics, Measurement and Automation Engineering, Special
Topics of Mathematics, System Process Engineering, Machine Learning
in Chemical Engineering, Engineering Thermodynamics/Heat Transfer as
well as Processing Machines and Apparatus Technology. It creates the
prerequisites in the Diploma degree programme in Materials Science for
the modules Electron-, X-ray-, and lonspectroscopy; High-resolution Mi-
croscopy, Subject-Related Internship, Fundamentals of Electrical Engi-
neering, Engineering Mathematics, Organic and Physical Chemistry,
Competence Atelier: Statistics and Quality Assurance agile with Scrum,
Special Topics of Mathematics and Additional Technical Qualification in
Materials Science. It creates the prerequisites in the Bachelor's degree
programme in Mechanical Engineering for the modules Extended Fun-
damentals for Mechanical Engineering, Fluid Power and Electrical Drive
Systems, Full Vehicle Functions in Automotive Engineering, Fundamen-
tals of Electrical Engineering, Fundamentals of Construction and Dynam-
ic Dimensioning of Machines, Fundamentals of Fluid Mechanics, Funda-
mentals of Systematic Product Development for Processing and Textile
Machinery, Fundamentals of Internal Combustion Engines and Drive
Systems, Engineering Mathematics, Intralogistics - Fundamentals, Me-
chanical Drives, Measurement and Automation Engineering, Production
Engineering - Manufacturing Processes, Process Thermodynamics, Spe-
cial Topics of Mathematics, Fluid Mechanics and Simulation Methods,
Engineering Mechanics - Strength of Materials, Engineering Mechanics -
Kinematics and Kinetics and Engineering Thermodynamics/Heat Trans-
fer. It creates the prerequisites in the Bachelor's degree programme in
Process Engineering and Natural Materials Technology for the modules
Introduction to Process Engineering and Natural Materials Technology,
Fundamentals of Electrical Engineering, Fundamentals of Kinematics and
Kinetics, Fundamentals of Fluid Mechanics, Engineering Mathematics,
Measurement and Automation Engineering, Special Topics of Mathemat-
ics, Engineering Thermodynamics/Heat Transfer as well as Processing
Machines and Apparatus Technology. It creates the prerequisites in the
Bachelor's degree programme in Materials Science for the modules Fun-
damentals of Electrical Engineering, Engineering Mathematics, Organic
and Physical Chemistry as well as Special Topics of Mathematics.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of a written examination of 90 minutes
duration. Bonus performance for the written examination is a perfor-
mance status check of 10 hours.






Credit points and
grades

6 credit points can be acquired through the module. The module grade
corresponds to the grade of the examination performance.

Frequency of the
module

The module is offered every winter semester.

Workload

The total workload is 180 hours.

Duration of the mo-
dule

The module covers one semester.







Module number Module name Responsible lecturer
MW-MB-LRT-01 Fundamentals of Aerodynam- Prof. Frohlich
ics and Flight Mechanics (studiendokumente.mw@tu-
dresden.de)

Qualification goals

The students master the basics of the aerodynamics of airfoils and wings
without and with friction. They are able to calculate the flight mechanical
behaviour of aircrafts.

Contents

The module covers the basics of aerodynamics for incompressible flows.
Contents of the module are, starting from suitable similarity numbers for
the aerodynamic properties of aircrafts, the calculation of inviscid flows
with the help of potential theory as well as airfoil theory employing skele-
ton and drop theory and the realisation by panel methods. In wing theo-
ry, the module includes induced drag and circulation distribution as well
as the analysis of friction effects using boundary layer theory. Further-
more, the module includes the equations of motion of aircraft, the forces
and moments acting on aircraft, the determination of flight performance
in all important flight phases and during flight manoeuvres, as well as
controllability and stability about the transverse axis in the field of flight
mechanics.

Teaching and learn-
ing methods

Lecture 4 lecture hours per week, exercise 3 lecture hours per week, self-
study.

Requirements for
participation

In the Diploma degree programme in Mechanical Engineering and in the
Bachelor's degree programme in Mechanical Engineering, the compe-
tences to be acquired in the modules Fundamentals of Fluid Mechanics,
Engineering Mathematics and Engineering Mechanics - Kinematics and
Kinetics are required. In the Diploma-postgraduate degree programme in
Mechanical Engineering, basic competences in kinematics and kinetics,
fluid mechanics as well as extended competences in mathematics at the
engineering Bachelor's level are required, as they can be acquired, for
example, in the above-mentioned modules.






Usability °

The module is a compulsory module in the Diploma degree programme
in Mechanical Engineering in the field of study Aerospace Engineering
and in the Bachelor's degree programme in Mechanical Engineering in
the profile recommendation Aerospace Engineering. The module is one
of 21 compulsory elective modules in the Diploma-postgraduate degree
programme in the fields of study Aerospace Engineering and Simulation
Methods in Mechanical Engineering one of 20 compulsory elective mod-
ules, of which modules amounting to 60 credit points must be selected in
each case. The module cannot be selected in the Diploma-postgraduate
degree programme in Mechanical Engineering if it has already been
completed in the Bachelor's degree programme in Mechanical Engineer-
ing. It creates the prerequisites in the Diploma degree programme in
Mechanical Engineering and in the Diploma-postgraduate degree pro-
gramme in Mechanical Engineering for the modules Flight Dynamics and
Control, Interdisciplinary Design Project Aerospace Engineering, Aerody-
namics of Aircraft, Aircraft Design, Aircraft Systems as well as Optimal
and Robust Flight Control.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of a written examination of 210 minutes
duration.

Credit points and
grades

7 credit points can be acquired through the module. The module grade
corresponds to the grade of the examination performance.

Frequency of the
module

The module is offered every winter semester.

Workload

The total workload is 210 hours.

Duration of the
module

The module covers one semester.











Module number Module name Responsible lecturer
MW-MB-LRT-02 Fundamentals of Aerospace Prof. Markmiller
Vehicles (studiendokumente.mw@tu-
dresden.de)

Qualification goals

In the field of aeronautical engineering, the students know the structure
of aircraft and the important regulations for a development, they under-
stand the interdisciplinary interaction of different specialist areas such as
aerodynamics, flight mechanics, structural mechanics and propulsion
technology and can carry out a prediction for simple aircraft configura-
tions with the help of analytical calculation methods. In the area of space
systems, students understand the basic boundary conditions for space
missions and can predict these using analytical calculation methods.
They know the propulsion capacity of single-stage and multi-stage rock-
ets and their optimisation. They can determine the propulsion require-
ments of different phases of a space mission using the basics of orbit
description and orbit change manoeuvres.

Contents

In the field of aeronautical engineering, the module covers fundamentals
of aircraft design in the concept phase, in particular certification regula-
tions, design methodology, configurations, mass estimation methods,
cabin design, aerodynamic design aspects, flight performance, empen-
nage design, propulsion concepts and economic evaluation criteria. In
the area of space technology, the module includes the fundamentals of a
space mission, in particular space utilisation, basic rocket equations,
rocket dynamics, basic equations of orbital mechanics, orbital modifica-
tion manoeuvres and attitude control.

Teaching and learn-
ing methods

Lecture 4 lecture hours per week, exercise 3 lecture hours per week, self-
study.

Requirements for
participation

In the Diploma degree programme in Mechanical Engineering and in the
Bachelor's degree programme in Mechanical Engineering the compe-
tences to be acquired in the modules Fundamentals of Fluid Mechanics,
Engineering Mathematics, Engineering Mechanics - Strength of Materials,
Engineering Mechanics - Kinematics and Kinetics as well as Engineering
Mechanics - Statics are required. In the Diploma-postgraduate degree
programme in Mechanical Engineering, basic competences in strength of
materials, kinematics and kinetics, statics, fluid mechanics as well as ex-
tended competences in mathematics at Bachelor's level in engineering
science, such as can be acquired in the above-mentioned modules, are
required.






Usability

The module is a compulsory module in the Diploma degree programme
in Mechanical Engineering in the field of study Aerospace Engineering
and in the Bachelor's degree programme in Mechanical Engineering in
the profile recommendation Aerospace Engineering. The module is one
of 18 compulsory elective modules in the Diploma-postgraduate pro-
gramme in Mechanical Engineering in the field of study lightweight con-
struction, one of 21 compulsory elective modules in the field of study
Aerospace Engineering and one of 20 compulsory elective modules in the
field of study Simulation Methods in Mechanical Engineering, of which
modules amounting to 60 credit points must be selected in each case.
The module cannot be selected in the Diploma-postgraduate degree
programme in Mechanical Engineering if it has already been completed
in the Bachelor's degree programme in Mechanical Engineering. It cre-
ates the prerequisites in the Diploma degree programme in Mechanical
Engineering and in the Diploma-postgraduate degree programme in Me-
chanical Engineering for the modules Design of Innovative Aerospace
Structures, Communication Navigation Surveillance (CNS), Energy Supply
in Space Flight, Space Mission Design, Fundamentals of Flight Operations
within the Modern Cockpit, Interdisciplinary Design Project Aerospace
Engineering, Aerodynamics of Aircraft, Aircraft Design, Aircraft Struc-
tures, Space and Science, Space Propulsion and Space Technology.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of a written examination of 240 minutes
duration.

Credit points and
grades

7 credit points can be acquired through the module. The module grade
corresponds to the grade of the examination performance.

Frequency of the
module

The module is offered every winter semester.

Workload

The total workload is 210 hours.

Duration of the
module

The module covers one semester.











Module number

Module name Responsible lecturer

MW-MB-LRT-03

Fundamentals of Aerospace Prof. Mailach
Engineering (studiendokumente.mw@tu-
dresden.de)

Qualification goals

The students know the basic functioning of turbomachines and the areas
of application for energy conversion and aviation propulsion. They are
proficient in the thermodynamic and fluid mechanical calculation princi-
ples and can assess the power range and operating behaviour of tur-
bomachinery. They have a basic knowledge of aerospace materials and
can make an appropriate choice of materials for various assemblies of
aircraft and spacecraft, depending on the requirements.

Contents

The content focuses on the fundamentals of turbomachinery, its struc-
ture, basic mode of operation and application examples, the thermody-
namic and fluid mechanical calculation principles that apply equally to all
turbomachinery, as well as key figures, performance ranges and the op-
erating behaviour of various machine types. The module also covers the
typical materials for aerospace applications as well as the systematics,
properties, microstructure and stresses of aluminium, titanium, magne-
sium and nickel alloys and fibre composites.

Teaching and learn-
ing methods

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

Requirements for
participation

In the Diploma degree programme in Mechanical Engineering and in the
Bachelor's degree programme in Mechanical Engineering, the compe-
tences to be acquired in the modules Fundamentals of Fluid Mechanics,
Fundamentals of Material Science, Engineering Mathematics and Engi-
neering Thermodynamics/Heat Transfer are required. In the Diploma-
postgraduate degree programme in Mechanical Engineering, basic com-
petences in fluid mechanics, technical thermodynamics and heat trans-
fer, materials engineering as well as extended competences in mathe-
matics at the engineering Bachelor's level are required, as they can be
acquired, for example, in the above-mentioned modules.






Usability

The module is a compulsory module in the Diploma degree programme
in Mechanical Engineering in the field of study Aerospace Engineering
and in the Bachelor's degree programme in Mechanical Engineering in
the profile recommendation Aerospace Engineering. The module is one
of 21 compulsory elective modules in the Diploma-postgraduate degree
programme in the field of study Aerospace Engineering, of which mod-
ules amounting to 60 credit points must be selected. The module cannot
be selected in the Diploma-postgraduate degree programme in Mechan-
ical Engineering if it has already been completed in the Bachelor's degree
programme in Mechanical Engineering. It creates the prerequisites in the
Diploma degree programme in Mechanical Engineering and in the Di-
ploma-postgraduate degree programme in Mechanical Engineering for
the modules Design of Innovative Aerospace Structures, Design of Jet
Engines, Interdisciplinary Design Project Aerospace Engineering, Aircraft
Manufacturing, Aircraft Maintenance, Aircraft Structures, Technology of
Flight Propulsion and Turbomachines for Flight Propulsion.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of a written examination of 180 minutes
duration.

Credit points and
grades

7 credit points can be acquired through the module. The module grade
corresponds to the grade of the examination performance.

Frequency of the
module

The module is offered every winter semester.

Workload

The total workload is 210 hours.

Duration of the
module

The module covers one semester.











Module number

Module name Responsible lecturer

MW-MB-LRT-04

Prof. Mailach
(studiendokumente.mw@tu-
dresden.de)

Fundamentals of Flight Propul-
sion

Qualification goals

The students understand the basic functioning of turbojet engines. They
are able to explain the constructive structure and the mode of operation
of the engine and its components. Furthermore, the students are familiar
with the special features of the flow of compressible fluids. They are able
to explain basic relationships and determine approximate solutions for
one and two-dimensional flows.

Contents

The module covers the thermodynamic, fluid mechanical and design
fundamentals of turbojet engines, the structure, engine components and
operation of single-circuit engines, the propagation of pressure waves,
compressible filament flow, flows with compression shocks, approximate
solutions for two-dimensional compressible flows as well as numerical
methods for the calculation of compressible flows.

Teaching and learn-
ing methods

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

Requirements for
participation

In the Diploma degree programme in Mechanical Engineering and in the
Bachelor's degree programme in Mechanical Engineering respectively,
the competences to be acquired in the modules Fundamentals of Fluid
Mechanics, Engineering Mathematics and Engineering Thermodynam-
ics/Heat Transfer are required. In the Diploma-postgraduate degree pro-
gramme in Mechanical Engineering, basic competences in fluid mechan-
ics, technical thermodynamics and heat transfer as well as extended
competences in mathematics at Bachelor's level in engineering science
are required, as they can be acquired, for example, in the above-
mentioned modules.

Usability

The module is a compulsory module in the Diploma degree programme
in Mechanical Engineering in the field of study Aerospace Engineering
and in the Bachelor's degree programme in Mechanical Engineering in
the profile recommendation Aerospace Engineering. The module is one
of 21 compulsory elective modules in the Diploma-postgraduate degree
programme in Mechanical Engineering in the field of study Aerospace
Engineering, of which modules amounting to 60 credit points must be
selected. The module cannot be selected in the Diploma-postgraduate
degree programme in Mechanical Engineering if it has already been
completed in the Bachelor's degree programme in Mechanical Engineer-
ing. It creates the prerequisites in the Diploma degree programme in
Mechanical Engineering and in the Diploma-postgraduate degree pro-
gramme in Mechanical Engineering for the modules Interdisciplinary
Design Project Aerospace Engineering and Technology of Flight Propul-
sion.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of a written examination of 210 minutes
duration.






Credit points and
grades

7 credit points can be acquired through the module. The module grade
corresponds to the grade of the examination performance.

Frequency of the
module

The module is offered every summer semester.

Workload

The total workload is 210 hours.

Duration of the
module

The module covers one semester.











Module number Module name Responsible lecturer
MW-MB-LRT-05 Numerical Methods of Fluid Prof. Frohlich
Mechanics and Structural Me- (studiendokumente.mw@tu-
chanics dresden.de)

Qualification goals

Students are able to numerically solve boundary value problems as well
as coupled initial boundary value problems based on mathematical
methods. This includes knowledge of different approaches to discretisa-
tion based on the strong and weak formulation of the equations. They
have the ability to analyse these algorithms and the ability to apply the
finite element method to problems in structural mechanics and the finite
difference and finite volume methods to problems in fluid mechanics.

Contents

Contents of the module are the classification of differential equations
and their solution, the derivation of various algorithms of finite differ-
ences, finite volumes and finite elements as widely used methods in
practice and the discussion of solution methods for the resulting systems
of equations. The module also includes the analysis of the numerical
properties of the methods, for example with regard to convergence, con-
sistency and stability, as well as the applications in the area of incom-
pressible and compressible flows and the simulation of the deformation
and failure behaviour of structural components.

Teaching and learn-
ing methods

Lecture 4 lecture hours per week, exercise 1 lecture hour per week, prac-
tical course 2 lecture hours per week, self-study.

Requirements for
participation

In the Diploma degree programme in Mechanical Engineering and in the
Bachelor's degree programme in Mechanical Engineering, the compe-
tences to be acquired in the modules Fundamentals of Fluid Mechanics,
Engineering Mathematics, Engineering Mechanics - Strength of Materials,
Engineering Mechanics - Kinematics and Kinetics as well as Engineering
Mechanics - Statics are required. In the Diploma-postgraduate degree
programme in Mechanical Engineering, basic competences in strength of
materials, kinematics and kinetics, statics, fluid mechanics as well as ex-
tended competences in mathematics at Bachelor's level in engineering
science, such as can be acquired in the above-mentioned modules, are
required.






Usability

The module is a compulsory module in the Diploma degree programme
in Mechanical Engineering in the field of study Aerospace Engineering
and in the Bachelor's degree programme in Mechanical Engineering in
the profile recommendation Aerospace Engineering. The module is one
of 21 compulsory elective modules in the Diploma-postgraduate degree
programme in Mechanical Engineering in the field of study Aerospace
Engineering, of which modules amounting to 60 credit points must be
selected. The module cannot be selected in the Diploma-postgraduate
degree programme in Mechanical Engineering if it has already been
completed in the Bachelor's degree programme in Mechanical Engineer-
ing. It creates the prerequisites in the Diploma degree programme in
Mechanical Engineering and in the Diploma-postgraduate degree pro-
gramme in Mechanical Engineering for the modules Aeroelastics and
Interdisciplinary Design Project Aerospace Engineering.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of a written examination of 240 minutes
duration. Preliminary work for the examination is a computer-based
short control of 15 hours.

Credit points and
grades

7 credit points can be acquired through the module. The module grade
corresponds to the grade of the examination performance.

Frequency of the
module

The module is offered every summer semester.

Workload

The total workload is 210 hours.

Duration of the
module

The module covers one semester.











Module number

Module name Responsible lecturer

MW-MB-PT-01

Production Engineering - Ma- Prof. Brosius
nufacturing Processes (studiendokumente.mw@tu-
dresden.de)

Qualification goals

The students have extended basic knowledge of the production of prod-
ucts in mechanical engineering, vehicle construction and plant engineer-
ing. To this end, the students can apply the basic methods of the manu-
facturing processes of forming, cutting, ablation, joining, surface and
coating technology for evaluation and simplified design. They are able to
design production and manufacturing processes through an expanded
knowledge of the aforementioned manufacturing processes.

Contents

The module includes the extended basics of the manufacturing process-
es forming, cutting, ablation, joining, surface and coating technology, in
particular design rules, calculation methods as well as the associated
simplifications for process analysis and design with the aim of influenc-
ing the process.

Teaching and learn-
ing methods

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

Requirements for
participation

In the Diploma degree programme in Mechanical Engineering and in the
Bachelor's degree programme in Mechanical Engineering, the compe-
tences to be acquired in the modules Production Engineering, Funda-
mentals of Mathematics as well as Engineering Mathematics are presup-
posed in each case. In the Diploma-postgraduate degree programme in
Mechanical Engineering, basic competences in Production Engineering as
well as basic and advanced competences in mathematics at Bachelor’s
level in engineering science are required, as they can be acquired, for
example, in the aforementioned modules.






Usability

The module is a compulsory module in the Diploma degree programme
in Mechanical Engineering in the field of study Production Engineering
and in the Bachelor's degree programme in Mechanical Engineering in
the profile recommendation Production Engineering. The module is one
of 27 compulsory elective modules in the Diploma-postgraduate pro-
gramme in Mechanical Engineering in the field of study General and
Structural Mechanical Engineering, one of 24 compulsory elective mod-
ules in the field of study Power Engineering, one of 20 compulsory elec-
tive modules in the field of study Automotive and Railway Vehicle Engi-
neering, one of 21 compulsory elective modules in the field of study Aer-
ospace Engineering and one of 30 compulsory elective modules in the
field of study Production Engineering, of which modules amounting to 60
credit points must be selected in each case. The module cannot be se-
lected in the Diploma-postgraduate degree programme in Mechanical
Engineering if it has already been completed in the Bachelor's degree
programme in Mechanical Engineering. It creates the prerequisites in the
Diploma degree programme in Mechanical Engineering and in the Di-
ploma-postgraduate degree programme in Mechanical Engineering for
the modules Additive Manufacturing, Manufacturing Processes - Ad-
vanced Course, Joinability, Laser and Plasma Technology, Laser Precision
Machining, Nano-engineering and Ultraprecision Technologies, Surface
Engineering, Weldability, Methods to Simulate and Design Part Made by
Prototyping, Blanking, and Forming Technology, Tools of Forming and
Cutting/Splitting Technology as well as Cutting and Erosion Manufactur-
ing Engineering. It creates the prerequisites in the Bachelor's degree pro-
gramme in Mechanical Engineering for the modules Additive Manufac-
turing and Manufacturing Processes - Advanced Course.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of a written examination of 180 minutes
duration and a paper with a processing time until the end of the lecture
period.

Credit points and
grades

7 credit points can be acquired through the module. The module grade
results from the weighted average of the grades of the individual exami-
nation performances. The written examination is weighted three times
and the paper twice.

Frequency of the
module

The module is offered every winter semester.

Workload

The total workload is 210 hours.

Duration of the
module

The module covers one semester.











Module number

Module name Responsible lecturer

MW-MB-PT-03

Production Engineering - Ma- Prof. Inlenfeldt
chine Tools and Production (studiendokumente.mw@tu-
Automatization dresden.de)

Qualification goals

The students have a basic technical and economic understanding of the
structure and function of machine tools and are able to describe, select
or assess the required production systems for defined machining tasks.
Furthermore, the students have basic knowledge of the subject of pro-
duction automation and acquire competences for the automation of
processes and systems in the process chain from product development
to production preparation to production execution.

Contents

Contents of the module are the tasks, designs and areas of application of
machine tools and the basics for the design and calculation of their main
components. Further contents are the fields of action of production au-
tomation with the focus on information supply and application systems
in production (rapid product development, NC technology, NC program-
ming, CAx systems and data interfaces, workshop control and control
systems) as well as basic automation concepts (actuator and sensor
technology, control and communication technology).

Teaching and learn-
ing methods

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

Requirements for
participation

None.

Usability

The module is a compulsory module in the Diploma degree programme
in Mechanical Engineering in the field of study Production Engineering
and in the Bachelor's degree programme in Mechanical Engineering in
the profile recommendation Production Engineering. The module is one
of 27 compulsory elective modules in the Diploma-postgraduate pro-
gramme in Mechanical Engineering in the field of study General and
Structural Mechanical Engineering and one of 30 compulsory elective
modules in the field of study Production Engineering, of which modules
amounting to 60 credit points must be selected in each case. The module
cannot be selected in the Diploma-postgraduate degree programme in
Mechanical Engineering if it has already been completed in the Bachelor's
degree programme in Mechanical Engineering. It creates the prerequi-
sites in the Diploma degree programme in Mechanical Engineering and
in the Diploma-postgraduate degree programme in Mechanical Engineer-
ing for the modules Property and Behavior Analysis of Machine Tools,
Conceptual Design of Machine Tools, Production Automatization - Ad-
vanced Course as well as Development of Machine Tools. It creates the
prerequisites in the Bachelor's degree programme in Mechanical Engi-
neering for the module Development of Machine Tools.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of a written examination of 180 minutes
duration.






Credit points and
grades

7 credit points can be acquired through the module. The module grade
corresponds to the grade of the examination performance.

Frequency of the
module

The module is offered every winter semester.

Workload

The total workload is 210 hours.

Duration of the
module

The module covers one semester.











Module number

Module name Responsible lecturer

MW-MB-PT-06

Prof. Ihlenfeldt
(studiendokumente.mw@tu-
dresden.de)

Development of Machine Tools

Qualification goals

The students master basic knowledge, methodological skills and practi-
cal skills for functionally appropriate constructive design and metrologi-
cal evaluation of the main assemblies of machine tools.

Contents

Contents of the module are the functions and designs of frames, main
spindles and feed axes as well as the basic design rules for constructive
implementation and optimisation in the design of the frame, bearing
and guide systems. The module includes the basic knowledge for the
metrological assessment of machine tools. Further contents are the cri-
teria for the selection of electromechanical drives, the design of their
control and regulation as well as the steps for the mechanical and con-
trol-side integration of main and feed drives in machine tools.

Teaching and learn-
ing methods

Lecture 4 lecture hours per week, exercise 2 lecture hours per week,
practical course 1 lecture hour per week, self-study.

Requirements for
participation

In the Diploma degree programme in Mechanical Engineering, in the
Bachelor's degree programme in Mechanical Engineering as well as in
the Diploma-postgraduate degree programme in Mechanical Engineer-
ing, the competences to be acquired in the module Production Engineer-
ing - Machine Tools and Production Automatization are required.

Usability

The module is one of four compulsory elective modules in the Diploma
degree programme in Mechanical Engineering in the field of study Pro-
duction Engineering, two of which must be chosen, and one of four
compulsory elective modules in the Bachelor's degree programme in
Mechanical Engineering in the profile recommendation Production Engi-
neering, two of which must be chosen. The module is one of 30 compul-
sory elective modules in the Diploma-postgraduate programme in Me-
chanical Engineering in the field of study Production Engineering, of
which modules amounting to 60 credit points must be chosen. The
module cannot be selected in the Diploma-postgraduate degree pro-
gramme in Mechanical Engineering if it has already been completed in
the Bachelor's degree programme in Mechanical Engineering. It creates
the prerequisites in the Diploma degree programme in Mechanical Engi-
neering for the modules Property and Behavior Analysis of Machine
Tools as well as Conceptual Design of Machine Tools. It creates the pre-
requisites in the Diploma-postgraduate degree programme in Mechani-
cal Engineering for the module Property and Behavior Analysis of Ma-
chine Tools.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of a written examination of 180 minutes
duration. Bonus performance for the written examination is a perfor-
mance status check of 15 hours.

Credit points and
grades

7 credit points can be acquired through the module. The module grade
corresponds to the grade of the examination performance.






Frequency of the The module is offered every summer semester.
module

Workload The total workload is 210 hours.

Duration of the mo- | The module covers one semester.
dule











Module number

Module name Responsible lecturer ¥

MW-MB-06

Production Engineering Prof. Schmale
(studiendokumente.mw@tu-
dresden.de)

Qualification goals

The students have essential basic knowledge related to the manufactur-
ing of products of mechanical engineering, vehicle construction and
plant engineering and understand the fundamental engineering ap-
proach as the basis for a later independent working method for deriving
organisational and technological decisions in correlation to the product
design, the material properties, the equipment functionality and the
operational process. The students are able to select suitable processes,
determine their most important process parameters and determine the
requirements for the machine tools required for this or select these.

Contents

The module covers the manufacturing and production fundamentals for
the manufacture of products and the process chains that can be de-
signed for this. The focus is on the most important manufacturing pro-
cesses of primary forming, forming, machining, ablation, joining and
surface technology, their operating principles and process parameters
as well as the machine tools required for this and their characteristics.

Teaching and learn-
ing methods

The module comprises lecture 5 lecture hours per week, exercise 1 lec-
ture hour per week, tutorial 2 lecture hours per week and, at the stu-
dent's choice, practical course 2 lecture hours per week or 1 week of
professional internship (in block) as well as self-study.

Requirements for
participation

Knowledge of mathematics at A-level (basic course), physics at A-level
(basic course) and chemistry at A-level (basic course) is assumed.

Usability

The module is a compulsory module in the Diploma degree programme
in Mechanical Engineering and in the Bachelor's degree programme in
Mechanical Engineering. It creates the prerequisites in the Diploma de-
gree programme in Mechanical Engineering for the modules Industry-
Specific Lightweight Structures and Technologies, Extended Fundamen-
tals for Mechanical Engineering, Subject-Related Internship, Interdiscipli-
nary Technical Qualification of Mechanical Engineering, Fiber Compo-
sites Technology, Fiber-Reinforced Materials, Fluid Power and Electrical
Drive Systems, Research Internship, Fundamentals of Internal Combus-
tion Engines and Drive Systems, Construction Materials and Surface En-
gineering, Fundamentals of Lightweight Engineering, Lightweight Materi-
als, Aircraft Manufacturing, Mechanical Drives, Production Engineering -
Manufacturing Processes, Simulation Methods in Drive Technology as
well as Advanced Course: Internal Combustion Engines. It creates the
prerequisites in the Bachelor's degree programme in Mechanical Engi-
neering for the modules Extended Fundamentals for Mechanical Engi-
neering, Fiber-Reinforced Materials, Fluid Power and Electrical Drive Sys-
tems, Fundamentals of Internal Combustion Engines and Drive Systems,
Fundamentals of Lightweight Engineering, Lightweight Materials, Me-
chanical Drives as well as Production Engineering - Manufacturing Pro-
cesses.

Requirements for

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






the award of credit
points

module examination consists of a written examination of 180 minutes
duration and a paper with a processing time until the end of the lecture
period. Both examinations are relevant for passing the module examina-
tion.

Credit points and
grades

9 credit points can be acquired through the module. The module grade
results from the weighted average of the grades of the individual exami-
nation performances. The written examination is weighted three times
and the paper twice.

Frequency of the
module

The module is offered every academic year, starting in the winter semes-
ter.

Workload

The total workload is 270 hours.

Duration of the mo-
dule

The module covers two semesters.











Module number

Module name Responsible lecturer ¥

MW-MB-PT-04

Manufacturing Processes - Prof. Schmale
Advanced Course (studiendokumente.mw@tu-
dresden.de)

Qualification goals

The students have in-depth knowledge in the application of manufactur-
ing processes of forming technology for the production of products in
mechanical engineering, vehicle construction and plant engineering.
They are able to select suitable processes for the forming-technical reali-
sation of components, know the relevant influencing variables and can
evaluate these with regard to the influence on the process and the quali-
ty. They also know the scientific and technological principles and are able
to select and implement the suitable technology according to a set re-
quirement profile. The students know the essential welding and brazing
processes as well as the typical combined joining processes. They are
able to select suitable processes for the realisation of joined parts, know
the influencing variables that affect the joint quality and can define these
in terms of the desired manufacturing quality.

Contents

The module includes the advanced methods for the calculation and de-
sign of selected manufacturing processes of sheet metal and solid form-
ing processes, the operating principles of drop forging, impact extrusion,
cutting, bending and deep drawing as well as the fundamentals of form-
ing and process technology. Furthermore, the module includes the basics
for the derived calculation approaches for the design of the processes as
well as the essential welding and brazing processes with the areas of
application, the process modifications and influencing variables for the
connection quality.

Teaching and learn-
ing methods

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

Requirements for
participation

In the Diploma degree programme in Mechanical Engineering, in the
Bachelor's degree programme in Mechanical Engineering and in the Di-
ploma-postgraduate degree programme in Mechanical Engineering, the
competences to be acquired in the module Production Engineering -
Manufacturing Processes are required.






Usability

The module is one of four compulsory elective modules in the Diploma
degree programme in Mechanical Engineering in the field of study Pro-
duction Engineering, two of which must be chosen, and in the Bachelor's
degree programme in Mechanical Engineering in the profile recommen-
dation Production Engineering one of four compulsory elective modules,
two of which must be chosen. The module is one of 27 compulsory elec-
tive modules in the Diploma-postgraduate programme in Mechanical
Engineering in the field of study General and Structural Mechanical Engi-
neering, one of 24 compulsory elective modules in the field of study
Power Engineering and one of 30 compulsory elective modules in the
field of study Production Engineering, of which modules amounting to 60
credit points must be selected in each case. The module cannot be se-
lected in the Diploma-postgraduate degree programme in Mechanical
Engineering if it has already been completed in the Bachelor's degree
programme in Mechanical Engineering. It creates the prerequisites in the
Diploma degree programme in Mechanical Engineering for the modules
Weldability, Methods to Simulate and Design Part Made by Prototyping,
Blanking, and Forming Technology as well as Tools of Forming and Cut-
ting/Splitting Technology. It creates the prerequisites in the Diploma-
postgraduate degree programme in Mechanical Engineering for the
modules Weldability as well as Tools of Forming and Cutting/Splitting
Technology.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of a written examination of 180 minutes
duration.

Credit points and
grades

7 credit points can be acquired through the module. The module grade
corresponds to the grade of the examination performance.

Frequency of the
module

The module is offered every summer semester.

Workload

The total workload is 210 hours.

Duration of the
module

The module covers one semester.
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Extension in accordance with 8 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma
degree programme in Mechanical Engineering of 17.05.2019 or Bachelor's degree programme
in Mechanical Engineering of 17.05.2019 according to the resolution of the Faculty Council of
15.04.2020 Adjustment in the field Usability.

Extension in accordance with 8 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma
degree programme in Mechanical Engineering of 17.05.2019 or Bachelor's degree programme
in Mechanical Engineering of 17.05.2019 according to the resolution of the Faculty Council of
15.04.2020 Adjustment in the field Requirements for participation.

Extension in accordance with 8 6 para. 6 and 8 10 para. 2 Study Regulations for the Diploma
degree programme in Mechanical Engineering of 17.05.2019 or Diploma-postgraduate degree
programme in Mechanical Engineering of 17.01.2020 in accordance with the resolution of the
Faculty Council of 15.04.2020 Replacement of the teaching offer.

Extension in accordance with 8 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma
degree programme in Process Engineering and Natural Materials Technology of 29 April 2019,
the Bachelor's degree programme in Process Engineering and Natural Materials Technology of
28.04.2019 or Diploma-postgraduate degree programme in Process Engineering and Natural
Materials Technology of 15.02.2020 according to the decision of the Faculty Council of 15 April
2020 Adjustment in the field Usability.

Extension in accordance with 8 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma
degree programme in Materials Science of 29 April 2019 or Bachelor's degree programme in
Materials Science of 28.04.2019 according to the resolution of the Faculty Council of
15.04.2020 Adjustment in the field Usability.

Extension in accordance with 8 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma
degree programme in Process Engineering and Natural Materials Technology of 29 April 2019,
the Bachelor's degree programme in Process Engineering and Natural Materials Technology of
28.04.2019 and the Diploma-postgraduate degree programme in Process Engineering and
Natural Materials Technology of 15.02.2020 in accordance with the resolution of the Faculty
Council of 17.03.2021 Adjustment in the field Usability.

Extension in accordance with 8 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma
degree programme in Materials Science of 29 April 2019 or Bachelor's degree programme in
Materials Science of 28.04.2019 according to the resolution of the Faculty Council of
21.04.2021 Adjustment in the field Usability.

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

Extension in accordance with § 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma
degree programme in Mechanical Engineering of 17.05.2019 or Bachelor's degree programme
in Mechanical Engineering of 17.05.2019 or Diploma-postgraduate degree programme in Me-
chanical Engineering of 17.01.2020 in accordance with the resolution of the Faculty Council of
21.04.2021 Adjustment in the field Usability.

Extension in accordance with 8§ 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma
degree programme in Mechanical Engineering of 17.05.2019 or or Diploma-postgraduate de-
gree programme in Mechanical Engineering of 17.01.2020 in accordance with the resolution of
the Faculty Council of 21.04.2021 Adjustment in the field Requirements for participation.
Extension in accordance with 8 6 para. 6 and 8 10 para. 2 Study Regulations for the Diploma
degree programme in Mechanical Engineering of 17.05.2019 or or Diploma-postgraduate de-
gree programme in Mechanical Engineering of 17.01.2020 according to the resolution of the
Faculty Council of 21.04.2021 Adjustment in the field Frequency of the module.

Extension in accordance with 8 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma
degree programme in Mechanical Engineering of 17.05.2019 or Diploma-postgraduate degree
programme in Mechanical Engineering of 17.01.2020 according to the decision of the Faculty
Council of 21.04.2021 - will not be offered in summer semester 2021.
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Adjustment of the semester-based lecture hours per week allocation in summer semester
2021 due to the departure of the lecturer and pending replacement of the professorship.
Extension in accordance with 8 6 para. 6 and 8 10 para. 2 Study Regulations for the Diploma
degree programme in Mechanical Engineering of 17.05.2019 or Diploma-postgraduate degree
programme in Mechanical Engineering of 17.01.2020 in accordance with the resolution of the
Faculty Council of 21.04.2021 Extension of the range of courses.

Extension in accordance with 8 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma
degree programme in Mechanical Engineering dated 17.05.2019 or Diploma-postgraduate de-
gree programme in Mechanical Engineering dated 17.01.2020 according to the resolution of
the Faculty Council dated 21.07.2021 Adjustment in the field Prerequisites for participation.
Extension in accordance with § 6 para. 6 and 8 10 para. 2 Study Regulations for the Diploma-
postgraduate Course in Mechanical Engineering dated 17.01.2020 in accordance with the
resolution of the Faculty Council dated 21.07.2021 Replacing the course offerings.

Extension in accordance with 8 6 para. 6 and 8 10 para. 2 Study Regulations for the Diploma
degree programme in Mechanical Engineering of 17.05.2019 or Bachelor's degree programme
in Mechanical Engineering of 17.05.2019 or Diploma-postgraduate degree programme in Me-
chanical Engineering of 17.01.2020 according to the resolution of the Faculty Council of
21.07.2021 Adjustment in the field responsible lecturer.

Extension in accordance with 8 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma
degree programme in Mechanical Engineering from 17.05.2019 or Diploma-postgraduate de-
gree programme in Mechanical Engineering from 17.01.2020 according to the resolution of
the Faculty Council from 21.07.2021 Replacement of the course offering in WiSe 2021/2022 -
Replacement will only be offered in WiSe 2021/2022.

Extension in accordance with 8 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma
degree programme in Mechanical Engineering of 17.05.2019 or Diploma-postgraduate degree
programme in Mechanical Engineering of 17.01.2020 according to the resolution of the Faculty
Council of 21.07.2021 Adjustment in the field Usability.

Extension in accordance with 8 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma
degree programme in Mechanical Engineering dated 17.05.2019 or Bachelor's degree pro-
gramme in Mechanical Engineering dated 17.05.2019 or Diploma-postgraduate degree pro-
gramme in Mechanical Engineering dated 17.01.2020 according to the resolution of the Facul-
ty Council dated 20.10.2021 Replacement of the course offering.

Extension in accordance with 8 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma
degree programme in Mechanical Engineering of 17.05.2019 or Diploma-postgraduate degree
programme in Mechanical Engineering of 17.01.2020 according to the resolution of the Faculty
Council of 20.10.2021 Adjustment in the field responsible lecturer.

Extension in accordance with 8 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma
degree programme in Mechanical Engineering from 17.05.2019 or Diploma-postgraduate de-
gree programme in Mechanical Engineering from 17.01.2020 according to the resolution of
the Faculty Council from 20.10.2021 - will not be offered in WiSe 2021/2022.

Extension in accordance with 8 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma
degree programme in Mechanical Engineering dated 17.05.2019 or Bachelor's degree pro-
gramme in Mechanical Engineering dated 17.05.2019 or Diploma-postgraduate degree pro-
gramme in Mechanical Engineering dated 17.01.2020 according to the resolution of the Facul-
ty Council dated 20.10.2021 Adjustment in the field Usability.

Extension in accordance with 8 6 para. 6 and 8 10 para. 2 Study Regulations for the Diploma
degree programme in Mechanical Engineering dated 17.05.2019 or Bachelor's degree pro-
gramme in Mechanical Engineering dated 17.05.2019 or Diploma-postgraduate degree pro-
gramme in Mechanical Engineering dated 17.01.2020 according to the resolution of the Facul-
ty Council dated 20.04.2022 Adjustment in the field Usability.

Extension in accordance with 8 6 para. 6 and 8 10 para. 2 Study Regulations for the Diploma
degree programme in Mechanical Engineering of 17.05.2019 or Diploma-postgraduate degree
programme in Mechanical Engineering of 17.01.2020 according to the resolution of the Faculty
Council of 20.04.2022 Adjustment in the field Prerequisites for participation.
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Extension in accordance with 8 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma
degree programme in Mechanical Engineering of 17.05.2019 or Bachelor's degree programme
in Mechanical Engineering of 17.05.2019 or Diploma-postgraduate degree programme in Me-
chanical Engineering of 17.01.2020 according to the resolution of the Faculty Council of
20.04.2022 Replacement of the course offerings.

Extension in accordance with 8 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma
degree programme in Mechanical Engineering from 17.05.2019 or Diploma-postgraduate de-
gree programme in Mechanical Engineering from 17.01.2020 according to the resolution of
the Faculty Council from 20.04.2022 - will not be offered in SoSe 2022,

Extension in accordance with 8 6 para. 6 and 8 10 para. 2 Study Regulations for the Diploma
degree programme in Mechanical Engineering of 17.05.2019 or Diploma-postgraduate degree
programme in Mechanical Engineering of 17.01.2020 according to the resolution of the Faculty
Council of 20.04.2022 Extension of the course offerings.

Extension in accordance with 8 6 para. 6 and 8 10 para. 2 Study Regulations for the Diploma
degree programme in Mechanical Engineering from 17.05.2019 or Diploma-postgraduate de-
gree programme in Mechanical Engineering from 17.01.2020 according to the resolution of
the Faculty Council from 20.04.2022 Replacement of the course offering in SoSe 2022 - Re-
placement is only offered in SoSe 2022.

Extension in accordance with 8 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma
degree programme in Mechanical Engineering dated 17.05.2019 or Diploma-postgraduate de-
gree programme in Mechanical Engineering dated 17.01.2020 according to the resolution of
the Faculty Council dated 15.06.2022 Adjustment in the field responsible lecturer.

Extension in accordance with 8 6 para. 6 and 8§ 10 para. 2 Study Regulations for the Diploma
degree programme in Mechanical Engineering from 17.05.2019 or Diploma-postgraduate de-
gree programme in Mechanical Engineering from 17.01.2020 according to the resolution of
the Faculty Council from 19.10.2022 - will not be offered in WiSe 2022/2023.

Extension in accordance with § 6 para. 6 and 8§ 10 para. 2 Study Regulations for the Diploma
degree programme in Mechanical Engineering dated 17.05.2019 or Diploma-postgraduate de-
gree programme in Mechanical Engineering dated 17.01.2020 according to the resolution of
the Faculty Council dated 19.10.2022 Replacement of the course offering.

Extension in accordance with 8 6 para. 6 and 8§ 10 para. 2 Study Regulations for the Diploma
degree programme in Mechanical Engineering dated 17.05.2019 or Bachelor's degree pro-
gramme in Mechanical Engineering dated 17.05.2019 or Diploma-postgraduate degree pro-
gramme in Mechanical Engineering dated 17.01.2020 according to the resolution of the Facul-
ty Council dated 19.10.2022Adjustment in the field Usability.

Extension in accordance with § 6 para. 6 and 8 10 para. 2 Study Regulations for the Diploma
degree programme in Mechanical Engineering of 17.05.2019 or Diploma-postgraduate degree
programme in Mechanical Engineering of 17.01.2020 according to the resolution of the Faculty
Council of 19.10.2022 Adjustment in the field Prerequisites for participation.

Correction of assigned courses, 19.10.2022.

Extension in accordance with 8§ 6 para. 6 and 8§ 10 para. 2 Study Regulations for the Diploma
degree programme in Mechanical Engineering of 17.05.2019 or Bachelor's degree programme
in Mechanical Engineering of 17.05.2019 or Diploma-postgraduate degree programme in Me-
chanical Engineering of 17.01.2020 according to the resolution of the Faculty Council of
19.04.2023 Adjustment in the field responsible lecturer.

Extension in accordance with & 6 para. 6 and & 10 para. 2 Study Regulations for the Diploma
degree programme in Mechanical Engineering from 17.05.2019 or Diploma-postgraduate de-
gree programme in Mechanical Engineering from 17.01.2020 according to the resolution of
the Faculty Council from 19.04.2023 - will not be offered in SoSe 2022.

Extension in accordance with 8 6 para. 6 and 8 10 para. 2 Study Regulations for the Diploma
degree programme in Mechanical Engineering from 17.05.2019 or Diploma-postgraduate de-
gree programme in Mechanical Engineering from 17.01.2020 according to the resolution of
the Faculty Council from 19.04.2023 - Cancellation of the course offering.
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Extension in accordance with 8 6 para. 6 and 8 10 para. 2 Study Regulations for the Diploma
degree programme in Mechanical Engineering dated 17.05.2019 or Bachelor's degree pro-
gramme in Mechanical Engineering dated 17.05.2019 or Diploma-postgraduate degree pro-
gramme in Mechanical Engineering dated 17.01.2020 according to the resolution of the Facul-
ty Council dated 19.04.2023 Adjustment in the field Usability.

Extension in accordance with 8 6 para. 6 and 8§ 10 para. 2 Study Regulations for the Diploma
degree programme in Mechanical Engineering from 17.05.2019 or Diploma-postgraduate de-
gree programme in Mechanical Engineering from 17.01.2020 according to the resolution of
the Faculty Council from 19.04.2023 Replacement of the course offering.

Extension in accordance with § 6 para. 6 and 8§ 10 para. 2 Study Regulations for the Diploma
degree programme in Mechanical Engineering from 17.05.2019 or Diploma-postgraduate de-
gree programme in Mechanical Engineering from 17.01.2020 according to the resolution of
the Faculty Council from 19.04.2023 Replacement of the course offering in SoSe 2023 - Re-
placement is only offered in SoSe 2023.

Extension in accordance with § 6 para. 6 and 8§ 10 para. 2 Study Regulations for the Diploma
degree programme in Mechanical Engineering of 17.05.2019 or Bachelor's degree programme
in Mechanical Engineering of 17.05.2019 or Diploma-postgraduate degree programme in Me-
chanical Engineering of 17.01.2020 according to the resolution of the Faculty Council of
17.05.2023 Specify in the field requirements for the award of credit points according to the
requirements of the accreditation process.

Extension in accordance with 8 6 para. 6 and 8 10 para. 2 Study Regulations for the Diploma
degree programme in Mechanical Engineering of 17.05.2019 or Bachelor's degree programme
in Mechanical Engineering of 17.05.2019 or Diploma-postgraduate degree programme in Me-
chanical Engineering of 17.01.2020 according to the resolution of the Faculty Council of
17.05.2023 Adjustment in the field responsible lecturer.

Extension in accordance with 8 6 para. 6 and 8 10 para. 2 Study Regulations for the Diploma
Program in Mechanical Engineering, May 17, 2019, or Diploma Postgraduate Program in Me-
chanical Engineering, January 17, 2020, according to the resolution of the Faculty Council,
10/18/2023 Adjustment in the Responsible Lecturer field.

Extension in accordance with 8 6 para. 6 and § 10 para. 2 Study Regulations for the Diploma
Program in Mechanical Engineering, May 17, 2019, or Diploma Postgraduate Program in Me-
chanical Engineering, January 17, 2020, according to the resolution of the Faculty Council,
10/18/2023 Replacing the course offered in WiSe 2023/2024 - Replacement will only be offered
in WiSe 2023/2024.

Extension in accordance with 8§ 6 para. 6 and 8§ 10 para. 2 Study Regulations for the Diploma
Program in Mechanical Engineering dated May 17, 2019 or Bachelor Program in Mechanical
Engineering dated May 17, 2019 or Diploma Postgraduate Program in Mechanical Engineering
dated January 17, 2020 according to the resolution of the Faculty Council dated 10/18/2023
Adjustment in the field Applicability.

Extension in accordance with 8 6 para. 6 and 8 10 para. 2 Study Regulations for the Diploma
degree program in Mechanical Engineering dated 17 May 2019 or Bachelor's degree program
in Mechanical Engineering dated 17 May 2019 or Diploma postgraduate degree program in
Mechanical Engineering dated 17 January 2020 in accordance with the resolution of the Facul-
ty Council dated 15.11.2023 Specification in the field Requirements for the awarding of credit
points in accordance with the requirements of the accreditation procedure.

Extension in accordance with 8 6 para. 6 and § 10 para. 2 of the Study Regulations for the Di-
ploma degree program in Mechanical Engineering of 17 May 2019 or the Bachelor's degree
program in Mechanical Engineering of 17 May 2019 or the Diploma postgraduate degree pro-
gram in Mechanical Engineering of 17 January 2020 in accordance with the resolution of the
Faculty Council of 15 November 2023 Replacement of the course offerings.

Extension in accordance with 8 6 para. 6 and 8 10 para. 2 Study Regulations for the Diploma
degree program in Mechanical Engineering of 17 May 2019 or Bachelor's degree program in
Mechanical Engineering of 17 May 2019 or Diploma postgraduate degree program in Mechan-
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ical Engineering of 17 January 2020 in accordance with the decision of the Faculty Council of
15 November 2023 Adaptation in the applicability field.

Extension in accordance with 8 6 para. 6 and 8 10 para. 2 Study Regulations for the Diploma
Program in Mechanical Engineering of 17 May 2019 and Diploma Postgraduate Program in
Mechanical Engineering of 17 January 2020 in accordance with the resolution of the Faculty
Council of 15 November 2023 Adjustment in the field Requirements for participation.






Module number

Module name Responsible lecturer

MW-MB-09

Engineering Mechanics - Prof. Wallmersperger
Strength of Materials (studiendokumente.mw@tu-
dresden.de)

Qualification goals

The students know the relationships between loads, material properties
and stresses of components. They are proficient in simple calculation
methods for dimensioning, strength verification and load-bearing capac-
ity assessment of components and structures. They understand the con-
tinuum mechanical basics of modern computer programmes for stress
and deformation analysis.

Contents

The module covers the basic problems of strength theory. Contents of
the module are tensile, compressive and shear stresses including ele-
mentary dimensioning concepts, general stress and distortion states in
linear-elastic materials with temperature influence, stresses and defor-
mations in torsion of prismatic bars, beam bending, shear force,
strength hypotheses, influence numbers and Castigliano's theorem, elas-
tostatic stability, rotationally symmetrical stress states in thin-walled
vessels, circular discs and plates as well as in thick-walled circular cylin-
ders, simple notch and crack problems, inelastic loading, summary of
the basic equations of linear elasticity theory as well as basics of the
finite element method.

Teaching and learn-
ing methods

Lecture 4 lecture hours per week, exercise 3 lecture hours per week,
tutorial 2 lecture hours per week, self-study.

Requirements for
participation

In the Diploma degree programme in Mechanical Engineering and the
Bachelor's degree programme in Mechanical Engineering, the compe-
tences to be acquired in the modules Fundamentals of Mathematics and
Engineering Mechanics - Statics are required.






Usability

36, 54

The module is a compulsory module in the Diploma degree programme
in Mechanical Engineering and in the Bachelor's degree programme in
Mechanical Engineering. It creates the prerequisites in the Diploma de-
gree programme in Mechanical Engineering for the modules 3D CAE
Technology for Fiber-Based Materials, Analytical Methods of Solid Me-
chanics, Design of Innovative Aerospace Structures, Calculation of Light-
weight Structures, Fracture Criteria and Fracture Mechanics, Thermal
Turbines, Elastic Structures and Technical Fluid Mechanics, Electrical
Drive and Control Systems, Extended Fundamentals for Mechanical En-
gineering, Experimental Fluid and Solid Mechanics, Subject-Related In-
ternship course, Interdisciplinary Technical Qualification of Mechanical
Engineering, Material Handling, Research Internship, Coupled Multifield
Problems, Fundamentals of Agricultural Systems Technology, Funda-
mentals of Power Machinery, Fundamentals of Systematic Product De-
velopment for Processing and Textile Machinery, Fundamentals of Aero-
space Vehicles, Intralogistics - Fundamentals, Intralogistics - System De-
sign, Product Modelling and Design with CAD-Systems, Construction
Materials and Structural Durability, Construction Materials and Surface
Engineering, Continuum Mechanics and Multifunctional Structures, Con-
tinuum Mechanics and Structural Analysis, Fundamentals of Lightweight
Engineering, Aircraft design, Aircraft Structures, Machines and Technolo-
gies for Yarn Structures, especially Composites, Machines and Technolo-
gies for Textile Constructions, Machine Dynamics and Constructive De-
velopment Process, Machine Laboratory, Theory of Materials, Dynamics
of Mechanisms and Elastic Multi-Body Systems, Mechanism Synthesis
and Multi-Body Systems, Multi-Body Dynamics and Computational Fluid
Dynamics, Mobile Machinery/Off-road Vehicle Technology - Analysis,
Motorcycle and Commercial Vehicle Technology, Multifunctional Struc-
tures and Function-Integrated Components, Numerical Methods of Fluid
Mechanics and Structural Mechanics, Numerical Methods and Structural
Durability, Off-road Vehicle Technology - Systems, Probabilistics and
Robust Design, Rheological Principles and Applications, Vibration Tech-
nology and Structural Durability, Simulation and Experimental Studies on
Internal Combustion Engines, Simulation Methods in Vehicle Develop-
ment, Beam and Shell Structures, System Dynamics and Structural Vibra-
tions, Engineering Mechanics - Kinematics and Kinetics, Supporting
Structures of Rail Vehicles, Turbo Pumps and Piston Working Machines,
Turbocompressors, Advanced Course: Rail Vehicles, Advanced Course:
Internal Combustion Engines, Heat Exchanger, Pipings, Pressure Vessels
and Energy Storage as well as Methodical Product Development and
Selected Tools. It creates the prerequisites in the Bachelor's degree pro-
gramme in Mechanical Engineering for the modules Calculation of
Lightweight Structures, Elastic Structures and Technical Fluid Mechanics,
Extended Fundamentals for Mechanical Engineering, Fundamentals of
Agricultural Systems Technology, Fundamentals of Systematic Product
Development for Processing and Textile Machinery, Fundamentals of
Aerospace Vehicles, Intralogistics - Fundamentals, Continuum Mechanics
and Multifunctional Structures, Fundamentals of Lightweight Engineer-
ing, Machine Dynamics and Constructive Development Process, Multi-
Body Dynamics and Computational Fluid Dynamics, Numerical Methods
of Fluid Mechanics and Structural Mechanics, Numerical Methods and
Structural Durability, Engineering Mechanics - Kinematics and Kinetics,
Heat Exchanger, Pipings, Pressure Vessels and Energy Storage, and Me-
thodical Product Development and Selected Tools.






Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of a written examination of 180 minutes
duration. Bonus performance for the written examination is a perfor-
mance status check of 10 hours.

Credit points and
grades

7 credit points can be acquired through the module. The module grade
corresponds to the grade of the examination performance.

Frequency of the
module

The module is offered every academic year, starting in the summer se-
mester.

Workload

The total workload is 210 hours.

Duration of the mo-
dule

The module covers two semesters.







Module number

Module name Responsible lecturer

MW-MB-10
(MW-VNT-08)

Fundamentals of Material Sci-
ence

Prof. Leyens
(studiendokumente.mw@tu-
dresden.de)

Qualification goals

The students are familiar with materials and know the complex way of
thinking in materials engineering as well as the basic relationships be-
tween structure, microstructure and properties of metallic and non-
metallic materials. The students are able to apply the Fundamentals of
Material Science in practically relevant manufacturing and application
processes.

Contents

In addition to basic material areas on the structural composition of ma-
terials, the module also includes material areas on material behaviour
under static and dynamic stress as well as on the influence of high or
low temperatures and ambient media, methods of material testing, ba-
sics and processes of heat treatment as well as surface technology, pref-
erably for metallic materials, properties, processability and application of
construction materials as well as possibilities of influencing the proper-
ties.

Teaching and learn-
ing methods

Lecture 4 lecture hours per week, practical course 2 lecture hours per
week, tutorial 2 lecture hours per week, self-study.

Requirements for
participation

Knowledge of mathematics at A-level (basic course), physics at A-level
(basic course) and chemistry at A-level (basic course) is assumed.

Usability *3%>*

The module is a compulsory module in the Diploma degree programme
in Mechanical Engineering as well as Process Engineering and Natural
Materials Technology. The module is a compulsory module in the Bache-
lor's degree programme in Mechanical Engineering and Process Engi-
neering and Natural Materials Technology. It creates the prerequisites in
the Diploma degree programme in Mechanical Engineering for the mod-
ules Analysis and Dimensioning, Sector-specific Lightweight Structures
and Technologies, Thermal Turbines, Extended Fundamentals for Me-
chanical Engineering, Subject-Related Internship, Interdisciplinary Tech-
nical Qualification of Mechanical Engineering, Fiber-Reinforced Materials,
Manufacturing of Fiber Composite Structures, Research Internship, Fun-
damentals of Power Machinery, Fundamentals of Polymer Technology,
Fundamentals of Aerospace Engineering, Designing with Polymers, Con-
struction Materials and Structural Durability, Construction Materials and
Surface Engineering, Lightweight Materials, Aircraft Manufacturing, The-
ory of Materials, Multifunctional Structures and Function-Integrated
Components, Numerical Methods and Structural Durability, Rail Vehicle
Design, Vibration Technology and Structural Durability, Heat Exchanger,
Pipings, Pressure Vessels and Energy Storage, Materials and Failure
Analysis as well as Advanced Course: Internal Combustion Engines. It
creates the prerequisites in the Diploma degree programme in Process
Engineering and Natural Materials Technology for the modules Subject-
Related Internship, Manufacturing of Fiber Composite Structures, Re-
search Internship, Designing with Polymers, Technology of Wood-based
Materials Manufacturing and Paper Manufacturing as well as Processing
Machines and Apparatus Technology. It creates the prerequisites in the






Bachelor's degree programme in Mechanical Engineering for the mod-
ules Extended Fundamentals for Mechanical Engineering, Fiber-
Reinforced Materials, Fundamentals of Polymer Technology, Fundamen-
tals of Aerospace Engineering, Lightweight Materials, Numerical Meth-
ods and Structural Durability as well as Heat Exchanger, Pipings, Pres-
sure Vessels and Energy Storage. It creates the prerequisites in the
Bachelor's degree programme in Process Engineering and Natural Mate-
rials Technology for the module Processing Machines and Apparatus
Technology.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of a written examination of 120 minutes
duration and a collection of protocols. Both examinations are relevant
for passing the module examination.

Credit points and
grades

6 credit points can be acquired through the module. The module grade
results from the weighted average of the grades of the individual exami-
nation performances. The written examination is weighted four times
and the collection of protocols is weighted once.

Frequency of the
module

The module is offered every academic year, starting in the summer se-
mester.

Workload

The total workload is 180 hours.

Duration of the mo-
dule

The module covers two semesters.







Module number Module name Responsible lecturer

MW-MB-12 Engineering Thermodyna- Prof. Breitkopf

(MW-VNT-12) mics/Heat Transfer (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 * &% 42>

The module is a compulsory module in the Diploma degree programme
in Mechanical Engineering as well as Process Engineering and Natural
Materials Technology. The module is a compulsory module in the Bache-
lor's degree programme in Mechanical Engineering and Process Engi-
neering and Natural Materials Technology. It creates the prerequisites in
the Diploma degree programme in Mechanical Engineering for the mod-
ules Applied Molecular Thermodynamics, Design of Jet Engines, Thermal
Turbines, Elastic Structures and Technical Fluid Mechanics, Energy and
Load Management, Renewable Energy Supply, Extended Fundamentals
for Mechanical Engineering, European Course of Cryogenics, Subject-
Related Internship, Interdisciplinary Technical Qualification of Mechani-
cal Engineering, Research Internship, Gasdynamics, Gas Dynamics and
Numerical Fluid Mechanics, Building Energy Systems, Fundamentals of
Power Machinery, Fundamentals of Flight Propulsion, Fundamentals of
Refrigeration and Air Conditioning Technology, Fundamentals of Auto-
motive Engineering, Fundamentals of Non-Fossil Primary Energy Use,
Fundamentals of Internal Combustion Engines and Drive Systems, Fun-
damentals of Heat and Mass Transfer, Fundamentals of Aerospace Engi-
neering, Nuclear Reactor Engineering, Continuum Mechanics and Multi-
functional Structures, Cryogenics, Demand side management of refrig-
eration systems and heat pumps, Aircraft Systems, Machine Laboratory,
Multi-Body Dynamics and Computational Fluid Dynamics, Mobile refrig-
eration and heat pump technology, Principles of Refrigeration and Air
Conditioning, Process Simulation and Validation in Power Engineering,
Process Thermodynamics, Air Conditioning Systems/Supply Engineering,
Refrigeration and heat pump technology for mobile applications, Reactor
Physics, Simulation and Experimental Studies on Internal Combustion
Engines, Properties and Thermodynamic Simulation, Fluid Mechanics
and Simulation Methods, Technology of Flight Propulsion, Thermal Pro-
cess Technology, Thermofluiddynamics, Thermo Hydraulics and Safety of
Nuclear Facilities, Turbomachines for Flight Propulsion, Turbo Pumps
and Piston Working Machines, Turbocompressors, Advanced Course:
Internal Combustion Engines, Heat Exchanger, Pipings, Pressure Vessels
and Energy Storage, District Heating Systems and Hydrogen Energy
Technology. It creates the prerequisites in the Diploma degree pro-
gramme in Process Engineering and Natural Materials Technology for
the modules Chemical Thermodynamics and Multiphase Thermodynam-
ics, Energy Process Engineering, European Course of Cryogenics, Subject-
Related Internship, Research Internship, Fundamentals of Chemical Pro-
cess Engineering, Wood Drying and Modification, Refrigeration Technol-






ogy, Cryogenics, Unit Operations in Food Engineering Processes, Multi-
phase Reactions, Principles of Refrigeration, Resource Technology and
Sustainability, Technology of Wood-based Materials Processing and Pa-
per Processing, Consolidation and Application of Thermal Process Engi-
neering as well as Heat Transfer and Mass Transfer. It creates the pre-
requisites in the Bachelor's degree programme in Mechanical Engineer-
ing for the modules Elastic Structures and Technical Fluid Mechanics,
Extended Fundamentals for Mechanical Engineering, Fundamentals of
Flight Propulsion, Fundamentals of Automotive Engineering, Fundamen-
tals of Non-Fossil Primary Energy Use, Fundamentals of Internal Com-
bustion Engines and Drive Systems, Fundamentals of Heat and Mass
Transfer, Fundamentals of Aerospace Engineering, Continuum Mechan-
ics and Multifunctional Structures, Multi-Body Dynamics and Computa-
tional Fluid Dynamics, Process Thermodynamics, Fluid Mechanics and
Simulation Methods, as well as Heat Exchanger, Pipings, Pressure Ves-
sels and Energy Storage. It creates the prerequisites in the Bachelor's
degree programme in Process Engineering and Natural Materials Tech-
nology for the modules Fundamentals of Chemical Process Engineering,
Multiphase Reactions, Consolidation and Application of Thermal Process
Engineering as well as Heat Transfer and Mass Transfer.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of two written examinations (K1 and K2) of
120 minutes duration each. Both examinations are relevant for passing
the module examination. Bonus performance for the written examina-
tion K1 is a performance status check of 10 hours.

Credit points and
grades

9 credit points can be acquired through the module. The module grade
results from the unweighted average of the grades of the individual ex-
amination performances.

Frequency of the The module is offered every academic year, starting in the winter semes-
module ter.
Workload The total workload is 270 hours.

Duration of the mo-
dule

The module covers two semesters.







Module number

Module name Responsible lecturer

MW-MB-17
(MW-VNT-17)

Fundamentals of Fluid Mecha- | Prof. Frohlich
nics (studiendokumente.mw@tu-
dresden.de)

Qualification goals

The students have a basic understanding of the mechanics of liquids and
gases in laminar and turbulent flow. They are able to analyse and quanti-
tatively describe simple technical flow configurations.

Contents

Contents are the specific properties of fluids, static situations, kinematics
of fluids and the derivation and application of the conservation laws in
differential and integral form, basic similarity numbers and one-
dimensional theory for compressible and incompressible fluids, without
and with losses. Further contents are the techniques for the exact calcu-
lation of laminar flows and the description of turbulent flows with exem-
plary technical applications.

Teaching and learn-
ing methods

Lecture 2 lecture hours per week, exercise 2 lecture hours per week, tu-
torial 1 lecture hour per week, self-study.

Requirements for
participation

In the Diploma degree programme in Mechanical Engineering and in the
Bachelor's degree programme in Mechanical Engineering, the compe-
tences to be acquired in the modules Fundamentals of Mathematics,
Engineering Mathematics and Fundamentals of Natural Sciences are
required. In the Diploma degree programme in Process Engineering and
Natural Materials Technology and in the Bachelor's degree programme in
Process Engineering and Natural Materials Technology, the competences
to be acquired in the modules Fundamentals of Mathematics and Engi-
neering Mathematics are required.






Usability

36, 42, 54

The module is a compulsory module in the Diploma degree programme
in Mechanical Engineering as well as Process Engineering and Natural
Materials Technology and in the Bachelor's degree programme in Me-
chanical Engineering as well as Process Engineering and Natural Materi-
als Technology. It creates the prerequisites in the Diploma degree pro-
gramme in Mechanical Engineering for the modules Aeroelastics, Design
of Jet Engines, Thermal Turbines, Diagnostics and Acoustics, Elastic Struc-
tures and Technical Fluid Mechanics, Renewable Energy Supply, Extend-
ed Fundamentals for Mechanical Engineering, Experimental Fluid and
Solid Mechanics, Subject-Related Internship, Interdisciplinary Technical
Quialification of Mechanical Engineering, Research Internship, Gasdynam-
ics, Gas Dynamics and Numerical Fluid Mechanics, Building Energy Engi-
neering, Fundamentals of Aerodynamics and Flight Mechanics, Funda-
mentals of Flight Propulsion, Fundamentals of Aerospace Engineering,
Fundamentals of Aerospace Vehicles, Continuum Mechanics and Multi-
functional Structures, Aircraft Systems, Machine Laboratory, Multi-Body
Dynamics and Computational Fluid Dynamics, Mobile refrigeration and
heat pump technology, Numerical Methods of Fluid Mechanics and
Structural Mechanics, Numerical Modelling of Multiphase Flows, Process
Measurement Technology and Mathematical Methods of Measurement
Data Processing, Process Simulation and Validation in Power Engineer-
ing, Process Thermodynamics, Air Conditioning Systems/Supply Engi-
neering, Refrigeration and heat pump technology for mobile applica-
tions, Rheological Principles and Applications, Simulation and Experi-
mental Studies on Internal Combustion Engines, Simulation Technology
in Fluid Mechanics, Fluid Mechanics and Simulation Methods, Technology
of Flight Propulsion, Thermal Process Technology, Thermofluiddynamics,
Turbomachines for Flight Propulsion, Turbo Pumps and Piston Working
Machines, Turbocompressors, Turbulent Flows and their Modelling, as
well as Heat Exchanger, Pipings, Pressure Vessels and Energy Storage. It
creates the prerequisites in the Diploma degree programme in Process
Engineering and Natural Materials Technology for the modules Subject-
Related Internship, Research Internship, Fundamentals of Chemical Pro-
cess Engineering, Fundamentals of Mechanical and Thermal Process En-
gineering, Fundamental Processes of Thermal Process Engineering,
Wood Drying and Modification, Unit Operations in Food Engineering Pro-
cesses, Mechanical Process Engineering and Process Analysis, Multiphase
Reactions, Fluid Mechanics for Mechanical Process Engineering and
Technology of Wood-based Materials Processing and Paper Processing. It
creates the prerequisites in the Bachelor's degree programme in Me-
chanical Engineering for the modules Elastic Structures and Technical
Fluid Mechanics, Extended Fundamentals for Mechanical Engineering,
Fundamentals of Aerodynamics and Flight Mechanics, Fundamentals of
Flight Propulsion, Fundamentals of Aerospace Engineering, Fundamen-
tals of Aerospace Vehicles, Continuum Mechanics and Multifunctional
Structures, Multi-Body Dynamics and Computational Fluid Dynamics,
Process Thermodynamics, Fluid Mechanics and Simulation Methods as
well as Heat Exchanger, Pipings, Pressure Vessels and Energy Storage. It
creates the prerequisites in the Bachelor's degree programme in Process
Engineering and Natural Materials Technology for the modules Funda-
mentals of Chemical Process Engineering, Fundamentals of Mechanical
and Thermal Process Engineering, Fundamental Processes of Thermal
Process Engineering, Mechanical Process Engineering and Process Analy-
sis, Multiphase Reactions as well as Fluid Mechanics for Mechanical Pro-






cess Engineering.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of a written examination of 150 minutes
duration.

Credit points and
grades

5 credit points can be acquired through the module. The module grade
corresponds to the grade of the examination performance.

Frequency of the
module

The module is offered every summer semester.

Workload

The total workload is 150 hours.

Duration of the
module

The module covers one semester.







Module number

Module name Responsible lecturer

MW-MB-ET-02

Process Thermodynamics Prof. Breitkopf
(studiendokumente.mw@tu-
dresden.de)

Qualification goals

The students have mastered the basic thermodynamic terms and have
the ability to independently formulate relevant energy technology prob-
lems with basic thermodynamic laws. They are able to thermodynamical-
ly evaluate energy conversions in technical cycle processes on the basis
of the first and second law. The students know characteristic reactor
types of energy technology and can classify and evaluate practical exam-
ples. They are able to understand and independently apply material and
heat balances for ideal reactors on the basis of fundamental laws of ki-
netics and thermodynamics.

Contents

Contents of the module are applications of the first and second law to
cyclic processes as well as the general classification and development of
evaluation criteria for cyclic processes in general. Basic comparative pro-
cesses for combustion engines, gas and steam turbines, combined gas-
steam processes, heat-power cogeneration as well as link processes,
processes with humid air (cooling tower) and typical reactors of energy
technology as well as their classification and optimisation potentials are
further contents. The module covers basic concepts of kinetics and
thermodynamics of material and heat balances of ideal and real reactors
(stirred tank and flow tube) as well as their residence time behaviour and
evaluation of reactors. Further contents are the influence of mass trans-
fer on reactor operation (macrokinetics) and applications (e.g. catalysis).

Teaching and learn-
ing methods

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

Requirements for
participation

In the Diploma degree programme in Mechanical Engineering and in the
Bachelor's degree programme in Mechanical Engineering, the compe-
tences to be acquired in the modules Fundamentals of Mathematics,
Fundamentals of Fluid Mechanics, Engineering Mathematics, Fundamen-
tals of Natural Sciences, Special Topics of Mathematics and Engineering
Thermodynamics/Heat Transfer are required. In the Diploma-
postgraduate degree programme in Mechanical Engineering, basic com-
petences in physics and chemistry, fluid mechanics, technical thermody-
namics and heat transfer as well as basic, extended and specific compe-
tences in mathematics at engineering Bachelor's level are required, as
they can be acquired, for example, in the modules named above.






Usability %3

The module is a compulsory module in the Diploma degree programme
in Mechanical Engineering in the field of study Power Engineering and in
the Bachelor's degree programme in Mechanical Engineering in the pro-
file recommendation Power Engineering. The module is one of 24 com-
pulsory elective modules in the Diploma-postgraduate programme in
Mechanical Engineering in the field of study energy engineering, one of
21 compulsory elective modules in the field of study Aerospace Engineer-
ing and one of 20 compulsory elective modules in the field of study Simu-
lation Methods in Mechanical Engineering, of which modules amounting
to 60 credit points must be selected in each case. The module cannot be
selected in the Diploma-postgraduate degree programme in Mechanical
Engineering if it has already been completed in the Bachelor's degree
programme in Mechanical Engineering. It creates the prerequisites in the
Diploma degree programme in Mechanical Engineering and in the Di-
ploma-postgraduate degree programme in Mechanical Engineering for
the modules Thermal Turbines, Energy and Load Management, Evalua-
tion of Energy Efficiency and Economy, Gas Dynamics and Numerical
Fluid Mechanics, Building Energy Systems, Nuclear Reactor Engineering,
Process Simulation and Validation in Power Engineering, Reactor Physics,
Thermo Hydraulics and Safety of Nuclear Facilities, Turbocompressors
and District Heating Systems.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of a written examination of 180 minutes
duration.

Credit points and
grades

7 credit points can be acquired through the module. The module grade
corresponds to the grade of the examination performance.

Frequency of the
module

The module is offered every winter semester.

Workload

The total workload is 210 hours.

Duration of the
module

The module covers one semester.







Module number

Module name Responsible lecturer

MW-MB-PT-02

Production Engineering - Man- | Prof. Schmidt
ufacturing and Planning (studiendokumente.mw@tu-
dresden.de)

Qualification goals

The students are able to plan and design production and logistics sys-
tems, taking into account aspects of labour science, through an extended
knowledge of the fundamentals of mechanical engineering, in particular
of manufacturing methods and manufacturing processes. They under-
stand the basics of work preparation and production planning from the
definition of a machining task to the realisation of production and logis-
tics systems as part of engineering work and can carry this out responsi-
bly. The students possess competences for the technological and tech-
nical as well as socio-technical design of work and logistics systems.

Contents

The module includes basics, methods and calculation procedures for the
subject areas of work preparation/production planning, planning of pro-
duction and logistics systems, production ergonomics and occupational
health and safety, as well as calculations for application examples.

Teaching and learn-
ing methods

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

Requirements for
participation

None.

Usability >*

The module is a compulsory module in the Diploma degree programme
in Mechanical Engineering in the field of study Production Engineering
and in the Bachelor's degree programme in Mechanical Engineering in
the profile recommendation Production Engineering. The module is one
of 27 compulsory elective modules in the Diploma-postgraduate pro-
gramme in Mechanical Engineering in the field of study General and
Structural Mechanical Engineering, one of 20 compulsory elective mod-
ules in the field of study Automotive and Railway Vehicle Engineering,
one of 18 compulsory elective modules in the field of study Lightweight
Construction, one of 30 compulsory elective modules in the field of study
Production Engineering and one of 17 compulsory elective modules in
the field of study Processing Machines and Textile Machines Engineering,
of which modules amounting to 60 credit points must be selected in each
case. The module cannot be selected in the Diploma-postgraduate de-
gree programme in Mechanical Engineering if it has already been com-
pleted in the Bachelor's degree programme in Mechanical Engineering. It
creates the prerequisites in the Diploma degree programme in Mechani-
cal Engineering and in the Diploma-postgraduate degree programme in
Mechanical Engineering for the modules Factory Systems, Production
Planning - Parts Production and Assembly, Material Flow Systems, Manu-
facturing Management as well as Production System and Intralogistics.

Requirements for
the award of credit
points

The credit points are acquired if the module examination is passed. The
module examination consists of a written examination of 120 minutes
duration.






Credit points and
grades

7 credit points can be acquired through the module. The module grade
corresponds to the grade of the examination performance.

Frequency of the
module

The module is offered every winter semester.

Workload

The total workload is 210 hours.

Duration of the
module

The module covers one semester.








