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1 FIELD OF STUDY STRUCTURE

1 Field of study structure

Mandatory
KIT-Department of Mechanical Engineering Courses 90 CR
Courses of Other Faculties and Soft Skills 90 CR
1.1 KIT-Department of Mechanical Engineering Courses Credits
90
KIT-Department of Mechanical Engineering Courses (Election: )
M-MACH-104847 | Major Field Fundamentals of Engineering 60 CR
M-MACH-104848 | Major Field Energy and Environmental Engineering 90 CR
M-MACH-104849 | Major Field Automotive Engineering 90 CR
M-MACH-104850 | Major Field Mechatronics and Microsystem Technology 90 CR
M-MACH-104851 | Major Field Product Development and Construction 90 CR
M-MACH-104852 | Major Field Production Technology 90 CR
M-MACH-104853 | Major Field Theoretical Foundations of Mechanical Engineering 90 CR
M-MACH-104854 | Major Field Materials and Structures for High Performance Systems 90 CR
M-MACH-104878 | Specification in Mechanical Engineering 60 CR
M-MACH-105134 | Elective Module Mechanical Engineering 60 CR
1.2 Courses of Other Faculties and Soft Skills Credits
90
Courses of Other Faculties and Soft Skills (Election: )
M-MACH-104882 | Courses of the Department of Electrical Engineering and Information Technology 90 CR
M-MACH-104883 | Courses of the Department of Informatics 30CR
M-MACH-104884 | Courses of the Department of Economics and Management 20 CR
M-MACH-104885 | Courses of the Department of Mathematics 10 CR
M-MACH-105100 | Courses of the Department of Chemical and Process Engineering 12 CR
M-MACH-105405 | Courses of the Department of Civil Engineering, Geo and Environmental Sciences 10 CR
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2 MODULES

2 Modules

2.1 Module: Courses of the Department of Chemical and Process Engineering
[M-MACH-105100]

Organisation:  KIT Department of Mechanical Engineering
Part of:  Courses of Other Faculties and Soft Skills

Credits Grading scale Recurrence Duration Language Level Version
12 Grade to a tenth Each term 1 term English 4 2

Election notes

Exchange students are allowed to choose bricks from this module. There may be prerequisites or restrictions, for instance
regarding the number of places for individual courses. Exchange students do not need to choose the whole module, but can
select individual bricks.

Exchange Students_CIW (Election: between 0 and 90 credits)
T-CIWVT-108915 | Cryogenic Engineering 6 CR | Grohmann
T-CIWVT-110571 | Design of a Jet Engine Combustion Chamber 6 CR | Harth
T-CIWVT-110576 | Energy from Biomass 6 CR | Bajohr, Dahmen
T-CIWVT-111095 | Liquid Transportation Fuels 6 CR | Rauch
T-CIWVT-108873 | Practical Course Combustion Technology 4 CR | Harth

Competence Certificate
Oral exams: duration approx. 5 min per credit point

Written exams: duration approx. 20 - 25 min per credit point
Amount, type and scope of the success control can vary according to the individually choice.

Prerequisites

Exchange students are allowed to choose bricks from this module. There may be prerequisites or restrictions, for instance
regarding the number of places for individual courses. Exchange students do not need to choose the whole module, but can
select individual bricks.

Competence Goal
The students are able to reconstruct selected topics of Chemical and Process Engineering.

Content
See brick courses

Learning type
Tutorial

Mechanical Engineering for Erasmus Students , Date: 29/09/2022

Module Handbook, valid from Winter Term 2022/23 10



2 MODULES Module: Courses of the Department of Civil Engineering, Geo and Environmental Sciences [M-MACH-105405]

2.2 Module: Courses of the Department of Civil Engineering, Geo and

Environmental Sciences [M-MACH-105405]

Organisation:  KIT Department of Mechanical Engineering
Part of:  Courses of Other Faculties and Soft Skills

Credits Grading scale Recurrence Duration Language

10 Grade to a tenth Each term 1 term German/English

Election notes

Level

4

Version

1

Exchange students are allowed to choose bricks from this module. There may be prerequisites or restrictions, for instance
regarding the number of places for individual courses. Exchange students do not need to choose the whole module, but can

select individual bricks.

Exchange Students_BGU (Election: )

T-BGU-109581 Fluid Mechanics of Turbulent Flows 4 CR | Uhlmann
T-BGU-109953 Fundamental Numerical Algorithms for Engineers 3 CR | Uhlmann
T-BGU-100047 Basics of Finite Elements 5 CR | Betsch
T-BGU-110842 Modeling of Turbulent Flows - RANS and LES 6 CR [ Uhlmann
T-BGU-108485 Project Report Water Distribution Systems 2 CR | Oberle
T-BGU-108486 Water Distribution Systems 4 CR | Oberle

Competence Certificate
Oral exams: duration approx. 5 min per credit point

Written exams: duration approx. 20 - 25 min per credit point
Amount, type and scope of the success control can vary according to the individually choice.

Prerequisites

Exchange students are allowed to choose bricks from this module. There may be prerequisites or restrictions, for instance
regarding the number of places for individual courses. Exchange students do not need to choose the whole module, but can

select individual bricks.

Competence Goal
The students are able to reconstruct selected topics of Mathematics.

Content
See individual bricks

Mechanical Engineering for Erasmus Students , Date: 29/09/2022
Module Handbook, valid from Winter Term 2022/23
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2 MODULES Module: Courses of the Department of Economics and Management [M-MACH-104884]

2.3 Module: Courses of the Department of Economics and Management [M-

MACH-104884]

Responsible:  Prof. Dr.-Ing. Martin Heilmaier
Prof. Dr.-Ing. Carsten Proppe

Organisation: KIT Department of Mechanical Engineering
Part of: Courses of Other Faculties and Soft Skills

Credits Grading scale Recurrence Duration
20 Grade to a tenth Each term 2 terms

Election notes

German/English

Level
4

Version
1

Exchange students are allowed to choose bricks from this module. There may be prerequisites or restrictions, for instance
regarding the number of places for individual courses. Exchange students do not need to choose the whole module, but can

select individual bricks.

Exchange Students_WIWI (Election: between 0 and 90 credits)

T-WIWI-102758 Introduction to Operations Research | and Il 9 CR | Nickel, Rebennack,
Stein
T-WIWI-107501 Energy Market Engineering 4,5 CR | Weinhardt
T-WIWI-102864 Entrepreneurship 3 CR | Terzidis
T-WIWI-102900 Financial Analysis 4.5 CR | Luedecke
T-WIWI-107043 Liberalised Power Markets 3 CR | Fichtner
T-WIWI-102870 Logistics and Supply Chain Management 3,5 CR | Klein, Schultmann
T-WIWI-102800 Management Accounting 1 4,5 CR | Wouters
T-WIWI-109864 Product and Innovation Management 3 CR | Klarmann
T-WIWI-103091 Production and Logistics Controlling 3 CR | Rausch
T-WIWI-103134 Project Management 3,5 CR | Schultmann
T-WIWI-100806 Renewable Energy-Resources, Technologies and Economics 3,5 CR | Jochem
T-WIWI-102629 Management and Strategy 3,5 CR | Lindstadt

Competence Certificate
Oral exams: duration approx. 5 min per credit point

Written exams: duration approx. 20 - 25 min per credit point

Amount, type and scope of the success control can vary according to the individually choice.

Prerequisites

Exchange students are allowed to choose bricks from this module. There may be prerequisites or restrictions, for instance
regarding the number of places for individual courses. Exchange students do not need to choose the whole module, but can

select individual bricks.

Competence Goal

The students are able to reconstruct selected topics of Economics and Management.

Content
See individual bricks
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2 MODULES Module: Courses of the Department of Electrical Engineering and Information Technology [M-MACH-104882]

2.4 Module: Courses of the Department of Electrical Engineering and Information
Technology [M-MACH-104882]

Responsible:  Prof. Dr.-Ing. Martin Heilmaier
Prof. Dr.-Ing. Carsten Proppe

Organisation: KIT Department of Mechanical Engineering
Part of: Courses of Other Faculties and Soft Skills

Recurrence Duration
Each term 2 terms

Credits Grading scale
90 Grade to a tenth

Language Level Version
German/English 4 2

Election notes

Exchange students are allowed to choose bricks from this module. There may be prerequisites or restrictions, for instance
regarding the number of places for individual courses. Exchange students do not need to choose the whole module, but can
select individual bricks.

Exchange Students_ETIT (Election: between 0 and 90 credits)
T-ETIT-101930 Medical Imaging Techniques | 3 CR | Dossel
T-ETIT-101931 Medical Imaging Techniques Il 3 CR | Déssel
T-ETIT-101956 Bioelectric Signals 3 CR | Loewe
T-ETIT-106492 Biomedical Measurement Techniques | 3 CR | Nahm
T-ETIT-101918 Digital Technology 6 CR | Becker
T-ETIT-103608 Electric Power Generation and Power Grid 3 CR | Hoferer
T-ETIT-110883 Electric Power Transmission & Grid Control 4 CR | Leibfried
T-ETIT-100807 Electrical Machines 4 CR | Becker
T-ETIT-101954 Electrical Machines and Power Electronics 6 CR | Hiller
T-ETIT-101923 Electric Energy Systems 5 CR | Leibfried
T-ETIT-109318 Electronic Devices and Circuits 6 CR | Ulusoy
T-ETIT-108386 Electrical Engineering and Electronics 8 CR | De Carne
T-ETIT-109820 Electrical Engineering and Electronics 8 CR | Doppelbauer
T-ETIT-104644 Energy Storage and Network Integration 4 CR | Noe
T-ETIT-100784 Hybrid and Electric Vehicles 4 CR | Doppelbauer
T-ETIT-100772 Lighting Engineering 4 CR | Neumann
T-ETIT-100694 Methods of Signal Processing 6 CR | Heizmann
T-ETIT-101939 Photovoltaics 6 CR | Powalla
T-ETIT-100716 Industrial Circuitry 3 CR | Liske
T-ETIT-108344 Seminar Novel Concepts for Solar Energy Harvesting 3 CR | Richards
T-ETIT-101911 Sensors 3 CR | Menesklou
T-ETIT-109313 Signals and Systems 6 CR | Heizmann
T-ETIT-100774 Solar Energy 6 CR | Richards
T-ETIT-106970 Superconducting Materials for Energy Applications 4 CR | Grilli
T-ETIT-101921 System Dynamics and Control Engineering 6 CR | Hohmann
T-ETIT-100677 Systems Engineering for Automotive Electronics 4 CR | Bortolazzi
T-ETIT-101952 Theory of Probability 5 CR | Jakel

Competence Certificate
Oral exams: duration approx. 5 min per credit point

Written exams: duration approx. 20 - 25 min per credit point
Amount, type and scope of the success control can vary according to the individually choice.

Prerequisites

Exchange students are allowed to choose bricks from this module. There may be prerequisites or restrictions, for instance
regarding the number of places for individual courses. Exchange students do not need to choose the whole module, but can
select individual bricks.
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2 MODULES Module: Courses of the Department of Electrical Engineering and Information Technology [M-MACH-104882]

Competence Goal
The students are able to reconstruct selected topics of Electrical Engineering and Information Technology.

Content
See individual bricks
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2 MODULES

Module: Courses of the Department of Informatics [M-MACH-104883]

m 2.5 Module: Courses of the Department of Informatics [M-MACH-104883]

Responsible:  Prof. Dr.-Ing. Martin Heilmaier
Prof. Dr.-Ing. Carsten Proppe

Organisation:  KIT Department of Mechanical Engineering
Part of:  Courses of Other Faculties and Soft Skills

Credits

30

Election notes

Grading scale Recurrence Duration

Grade to a tenth Each term 2 terms

German/English

Level

4

Version
1

Exchange students are allowed to choose bricks from this module. There may be prerequisites or restrictions, for instance
regarding the number of places for individual courses. Exchange students do not need to choose the whole module, but can
select individual bricks.

Exchange Students_INFO (Election: between 0 and 90 credits)

T-INFO-101466 Information Processing in Sensor Networks 6 CR | Hanebeck
T-INFO-101356 Cognitive Systems 6 CR | Neumann, Waibel
T-INFO-101377 Localization of Mobile Agents 6 CR | Hanebeck
T-INFO-101294 Mechano-Informatics and Robotics 4 CR | Asfour
T-INFO-101266 Human-Machine-Interaction 6 CR | Beigl
T-INFO-101310 Patent Law 3 CR | Hossle, Koch
T-INFO-101357 Medical Robotics 3 CR | Kroger, Mathis-Ullrich
T-INFO-108014 Robotics | - Introduction to Robotics 6 CR | Asfour
T-INFO-105723 Robotics Il - Humanoid Robotics 3 CR | Asfour
T-INFO-109931 Robotics Il - Sensors and Perception in Robotics 3 CR | Asfour

Competence Certificate
Oral exams: duration approx. 5 min per credit point

Written exams: duration approx. 20 - 25 min per credit point

Amount, type and scope of the success control can vary according to the individually choice.

Prerequisites

Exchange students are allowed to choose bricks from this module. There may be prerequisites or restrictions, for instance
regarding the number of places for individual courses. Exchange students do not need to choose the whole module, but can
select individual bricks.

Competence Goal

The students are able to reconstruct selected topics of Informatics.

Content
See individual bricks
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2 MODULES Module: Courses of the Department of Mathematics [M-MACH-104885]

m 2.6 Module: Courses of the Department of Mathematics [M-MACH-104885]

Responsible:  Prof. Dr.-Ing. Martin Heilmaier
Prof. Dr.-Ing. Carsten Proppe

Organisation:  KIT Department of Mechanical Engineering
Part of:  Courses of Other Faculties and Soft Skills

Credits Grading scale Recurrence Duration Language Level Version
10 Grade to a tenth Each term 2 terms German/English 4 1

Election notes

Exchange students are allowed to choose bricks from this module. There may be prerequisites or restrictions, for instance
regarding the number of places for individual courses. Exchange students do not need to choose the whole module, but can
select individual bricks.

Exchange Students_MATH (Election: between 0 and 90 credits)

T-MATH-103323 Differential Equations - Exam 4 CR | Grimm, Hochbruck,
Neher

T-MATH-102242 | Numerical Mathematics for Students of Computer Science 4.5 CR | Rieder, Weil3, Wieners

T-MATH-109620 | Probability Theory and Statistics 5 CR | Bauerle, Ebner,

Fasen-Hartmann, Hug,
Klar, Last, Trabs,
Winter

Competence Certificate
Oral exams: duration approx. 5 min per credit point

Written exams: duration approx. 20 - 25 min per credit point
Amount, type and scope of the success control can vary according to the individually choice.

Prerequisites

Exchange students are allowed to choose bricks from this module. There may be prerequisites or restrictions, for instance
regarding the number of places for individual courses. Exchange students do not need to choose the whole module, but can
select individual bricks.

Competence Goal
The students are able to reconstruct selected topics of Mathematics.

Content
See individual bricks
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2 MODULES

Module: Elective Module Mechanical Engineering [M-MACH-105134]

m 2.7 Module: Elective Module Mechanical Engineering [M-MACH-105134]

Responsible:

Organisation:

Part of: KIT-Department of Mechanical Engineering Courses
Credits Grading scale Recurrence Duration Language
60 Grade to a tenth Each term 2 terms German/English

Election notes

Prof. Dr.-Ing. Thomas Bohlke
Prof. Dr.-Ing. Martin Heilmaier

KIT Department of Mechanical Engineering

Level

4

Version
4

Exchange students are allowed to choose bricks from this module. There may be prerequisites or restrictions, for instance
regarding the number of places for individual courses. Exchange students do not need to choose the whole module, but can
select individual bricks.

Elective Area A (Election: )

T-MACH-105308 | Atomistic Simulations and Molecular Dynamics 4 CR | Gumbsch, Schneider,
Weygand
T-MACH-105407 | CFD for Power Engineering 4 CR | Otic
T-MACH-109302 | Computational Homogenization on Digital Image Data 6 CR | Schneider
T-MACH-108407 | NMR micro probe hardware conception and construction 4 CR | Korvink
T-MACH-112238 | Holistic approach of managing power plant operation under 4 CR | Seidl, Stieglitz
uncertainty and volatility
T-MACH-110431 | Digital microstructure characterization and modeling 6 CR | Schneider
T-MACH-112215 | Elasticity as a Field Theory 4 CR | Agiasofitou, Lazar
T-MACH-105444 | Combined Cycle Power Plants 4 CR | Schulenberg
T-MACH-105182 | Introduction to Microsystem Technology | 4 CR | Badilita, Jouda,
Korvink
T-MACH-105183 | Introduction to Microsystem Technology Il 4 CR | Jouda, Korvink

T-MACH-105530 | Fundamentals of reactor safety for the operation and dismantling of 4 CR | Sanchez-Espinoza
nuclear power plants
T-MACH-105162 | Fundamentals of Automobile Development | 2 CR | Frech
T-MACH-105163 | Fundamentals of Automobile Development I 2 CR | Frech
T-MACH-105459 | High Temperature Materials 4 CR | Heilmaier
T-MACH-109185 | Innovative Project 6 CR | Class, Terzidis
T-MACH-105466 | Introduction to Neutron Cross Section Theory and Nuclear Data 4 CR | Dagan
Generation
T-MACH-105402 | Nuclear Power Plant Technology 4 CR | Badea, Cheng,
Schulenberg
T-MACH-105410 | Coal Fired Power Plants 4 CR | Schulenberg
T-MACH-105224 | Machine Dynamics |l 4 CR | Proppe
T-MACH-105223 | Machine Vision 8 CR | Lauer, Stiller
T-MACH-105189 | Mathematical Models and Methods for Production Systems 6 CR | Baumann, Furmans
T-MACH-105782 | Micro Magnetic Resonannce 4 CR | Korvink, MacKinnon
T-MACH-105557 | Microenergy Technologies 4 CR | Kohl
T-MACH-108383 | Microsystem Simulation 4 CR | Korvink
T-MACH-111026 | Nonlinear Continuum Mechanics 3 CR | Bohlke
T-MACH-102191 | Polymers in MEMS B: Physics, Microstructuring and Applications 4 CR | Worgull
T-MACH-102192 | Polymers in MEMS A: Chemistry, Synthesis and Applications 4 CR | Rapp
T-MACH-102200 | Polymers in MEMS C: Biopolymers and Bioplastics 4 CR | Rapp, Worgull
T-MACH-107447 | Reliability Engineering 1 3 CR | Konnov
T-MACH-105445 | Simulator Exercises Combined Cycle Power Plants 2 CR | Schulenberg
T-MACH-105456 | Ten Lectures on Turbulence 4 CR | Otic
T-MACH-105363 | Thermal Turbomachines | 6 CR | Bauer
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2 MODULES

Module: Elective Module Mechanical Engineering [M-MACH-105134]

T-MACH-105364 | Thermal Turbomachines I 6 CR | Bauer
T-MACH-105554 | Thin Film and Small-scale Mechanical Behavior 4 CR | Gruber, Kirchlechner,
Weygand
T-MACH-111027 | Tutorial Nonlinear Continuum Mechanics 1 CR | Bohlke
T-MACH-102206 | Vehicle Ride Comfort & Acoustics | 3 CR | Gauterin
T-MACH-102205 | Vehicle Ride Comfort & Acoustics Il 3 CR | Gauterin
T-MACH-102123 | Virtual Engineering | 4 CR | Ovtcharova
T-MACH-102124 | Virtual Engineering Il 4 CR | Ovtcharova
T-MACH-105529 | Heat Transfer in Nuclear Reactors 4 CR | Cheng
Elective Area B (Election: )
T-MACH-102141 | Constitution and Properties of Wearresistant Materials 4 CR | Ulrich
T-MACH-105451 | Drive Systems and Possibilities to Increase Efficiency 2 CR | Kollmeier
T-MACH-105530 | Fundamentals of reactor safety for the operation and dismantling of 4 CR | Sanchez-Espinoza
nuclear power plants
T-MACH-105786 | Contact Mechanics 4 CR | Greiner
T-MACH-106700 | Do it! — Service-Learning for prospective mechanical engineers 2 CR | Deml
T-INFO-101262 Human Brain and Central Nervous System: Anatomy, Information 3 CR | Asfour, Spetzger
Transfer, Signal Processing, Neurophysiology and Therapy
T-MACH-106746 | Hands-on BioMEMS 4 CR | Guber
T-MACH-105537 | Physical and Chemical Principles of Nuclear Energy in View of 4 CR | Dagan
Reactor Accidents and Back-End of Nuclear Fuel Cycle
T-MACH-105235 | Principles of Medicine for Engineers 4 CR | Pylatiuk
T-MACH-106493 | Solar Thermal Energy Systems 4 CR | Dagan
T-MACH-105574 | Mechatronical Systems and Products 3 CR | Hohmann, Matthiesen
T-MACH-106707 | Workshop on Computer-based Flow Measurement Techniques 4 CR | Bauer
T-MACH-105652 | Fundamentals of Combustion Engine Technology 5 CR | Bernhardt, Kubach,

Pfeil, Toedter, Wagner

Competence Certificate
Oral exams: duration approx. 5 min per credit point

Written exams: duration approx. 20 - 25 min per credit point

Amount, type and scope of the success control can vary according to the individually choice.

Prerequisites
none

Competence Goal

In the Elective Module Mechanical Engineering, students acquire sound knowledge in engineering. With this in-depth knowledge
of scientific theories, principles and methods, students can successfully deal with clearly specified problems that have a unique
solution approach in mechanical engineering.

Workload

Up to 30 CP per semester, depending on the selected brick courses.

Learning type
Lectures, tutorials
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2 MODULES Module: Major Field Automotive Engineering [M-MACH-104849]

m 2.8 Module: Major Field Automotive Engineering [M-MACH-104849]

Responsible: Prof. Dr. Frank Gauterin
Organisation:  KIT Department of Mechanical Engineering

Part of: KIT-Department of Mechanical Engineering Courses

Credits Grading scale Recurrence Duration Language Level Version
90 Grade to a tenth Each term 2 terms German/English 4 5

Election notes

Exchange students are allowed to choose bricks from this module. There may be prerequisites or restrictions, for instance
regarding the number of places for individual courses. Exchange students do not need to choose the whole module, but can
select individual bricks.

Exchange Students_Automotive Engineering (Election: )
T-MACH-105173 | Analysis of Exhaust Gas and Lubricating Oil in Combustion Engines 4 CR | Gohl
T-MACH-105655 | Alternative Powertrain for Automobiles 4 CR | Noreikat
T-MACH-105307 | Drive Train of Mobile Machines 4 CR | Geimer, Wydra
T-MACH-105311 | Design and Development of Mobile Machines 4 CR | Geimer, Siebert
T-MACH-108887 | Design and Development of Mobile Machines - Advance 0 CR | Geimer, Siebert
This item will not influence the grade calculation of this parent.
T-MACH-110958 | Design and Optimization of Conventional and Electrified Automotive 4 CR | Albers, Faust
Transmissions
T-MACH-106424 | Rail System Technology 4 CR | Geimer, Gratzfeld
T-MACH-105184 | Fuels and Lubricants for Combustion Engines 4 CR | Kehrwald, Kubach
T-MACH-102150 |BUS-Controls 4 CR | Becker, Geimer
T-MACH-108889 | BUS-Controls - Advance 0 CR | Geimer
This item will not influence the grade calculation of this parent.
T-MACH-105540 | Railways in the Transportation Market 4 CR | Geimer, Gratzfeld
T-MACH-105226 | Dynamics of the Automotive Drive Train 5 CR | Fidlin
T-MACH-102121 | Electric Rail Vehicles 4 CR | Geimer, Gratzfeld
T-MACH-105152 | Handling Characteristics of Motor Vehicles | 4 CR | Unrau
T-MACH-105153 | Handling Characteristics of Motor Vehicles I 4 CR | Unrau
T-MACH-105154 | Vehicle Comfort and Acoustics | 4 CR | Gauterin
T-MACH-105155 | Vehicle Comfort and Acoustics |l 4 CR | Gauterin
T-MACH-105237 | Vehicle Lightweight Design - Strategies, Concepts, Materials 4 CR | Henning
T-MACH-102207 | Tires and Wheel Development for Passenger Cars 4 CR | Leister
T-MACH-105218 | Automotive Vision 6 CR | Lauer, Stiller
T-MACH-102093 | Fluid Power Systems 4 CR | Geimer
T-MACH-100092 | Automotive Engineering | 8 CR | Gauterin, Unrau
T-MACH-102117 | Automotive Engineering | 4 CR | Gauterin, Unrau
T-MACH-105044 | Fundamentals of Catalytic Exhaust Gas Aftertreatment 4 CR | Deutschmann,
Grunwaldt, Kubach,
Lox
T-MACH-102116 | Fundamentals for Design of Motor-Vehicle Bodies | 2 CR | Bardehle
T-MACH-102119 | Fundamentals for Design of Motor-Vehicle Bodies I 2 CR | Bardehle
T-MACH-111389 | Fundamentals in the Development of Commercial Vehicles 4 CR | Weber
T-MACH-105162 | Fundamentals of Automobile Development | 2 CR | Frech
T-MACH-105163 | Fundamentals of Automobile Development I 2 CR | Frech
T-MACH-105375 | Industrial Aerodynamics 4 CR | Frohnapfel, Krober
T-MACH-105188 | Integrative Strategies in Production and Development of High 4 CR | Schlichtenmayer
Performance Cars
T-MACH-105222 | Motor Vehicle Labor 4 CR | Frey
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2 MODULES

Module: Major Field Automotive Engineering [M-MACH-104849]

T-MACH-105168 | Mobile Machines

8 CR | Geimer

T-MACH-105337 | Engine Laboratory

This item will not influence the grade calculation of this parent.

4 CR | Wagner

T-MACH-105169 | Engine Measurement Techniques

4 CR | Bernhardt

T-MACH-102155 | Product, Process and Resource Integration in the Automotive 4 CR | Mbang

Industry
T-MACH-102156 | Project Workshop: Automotive Engineering 6 CR | Frey, Gauterin, Gielller
T-MACH-105441 | Development of Oil-Hydraulic Powertrain Systems 4 CR | Ays, Geerling
T-MACH-105350 | Computational Vehicle Dynamics 4 CR | Proppe
T-MACH-105353 | Rail Vehicle Technology 4 CR | Geimer, Gratzfeld
T-MACH-105172 | Simulation of Coupled Systems 4 CR | Geimer

T-MACH-108888

Simulation of Coupled Systems - Advance
This item will not influence the grade calculation of this parent.

0 CR | Geimer, Xiang

T-MACH-105970

Structural Analysis of Composite Laminates 4 CR | Karger

T-MACH-105423 | Tractors

4 CR | Geimer, Kremmer

T-MACH-102194 | Combustion Engines |

4 CR | Koch, Kubach

T-MACH-104609 | Combustion Engines |

5 CR | Koch, Kubach

T-MACH-105367 | Behaviour Generation for Vehicles

6 CR | Naumann, Werling

T-MACH-110318

Product- and Production-Concepts for Modern Automobiles 4 CR | Kienzle, Steegmiiller

Competence Certificate
Oral exams: duration approx. 5 min per credit point

Written exams: duration approx. 20 - 25 min per credit point

Amount, type and scope of the success control can vary according to the individually choice.

Prerequisites

Exchange students are allowed to choose bricks from this module. There may be prerequisites or restrictions, for instance
regarding the number of places for individual courses. Exchange students do not need to choose the whole module, but can

select individual bricks.

Competence Goal

Major Field Automotive Engineering serves as a comprehensive, in-depth analysis in selected areas of mechanical engineering.

Content
See individual bricks

Learning type
Lectures, Tutorials
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2 MODULES

Module: Major Field Energy and Environmental Engineering [M-MACH-104848]

2.9 Module: Major Field Energy and Environmental Engineering [M-
MACH-104848]

Responsible:
Organisation:

Part of:  KIT-Department of Mechanical Engineering Courses
Credits Grading scale Recurrence Duration Language
90 Grade to a tenth Each term 2 terms German/English

Election notes

Prof. Dr. Ulrich Maas
KIT Department of Mechanical Engineering

Level

4

Version
4

Exchange students are allowed to choose bricks from this module. There may be prerequisites or restrictions, for instance
regarding the number of places for individual courses. Exchange students do not need to choose the whole module, but can
select individual bricks.

Exchange Students_Energy and Environmental Engineering (Election: )

T-MACH-105428 | Selected Chapters of the Combustion Fundamentals 4 CR | Maas
T-MACH-105462 | Selected Problems of Applied Reactor Physics and Exercises 4 CR | Dagan
T-MACH-105313 | CFD-Lab Using OpenFOAM 4 CR | Koch

This item will not influence the grade calculation of this parent.
T-MACH-105391 | Finite Difference Methods for Numerial Solution of Thermal and Fluid 4 CR | Gunther

Dynamical Problems
T-MACH-105525 | Introduction to Nuclear Energy 4 CR | Cheng
T-MACH-102211 | Energy and Process Technology | 9 CR | Bauer, Maas,

Schwitzke, Velji

T-MACH-102212 | Energy and Process Technology Il 9 CR | Maas, Schwitzke
T-MACH-105715 | Energy Demand of Buildings — Fundamentals and Applications, with 6 CR | Schmidt

Building Simulation Exercises
T-MACH-105408 | Energy Systems |: Renewable Energy 4 CR | Dagan
T-MACH-105550 | Energy systems II: Reactor Physics 4 CR | Badea
T-MACH-105564 | Energy Conversion and Increased Efficiency in Internal Combustion 4 CR | Koch, Kubach

Engines
T-MACH-105512 | Experimental Fluid Mechanics 4 CR | Kriegseis
T-MACH-110331 | Nuclear Fusion Technology 4 CR | Badea
T-MACH-105411 | Fusion Technology A 4 CR | Stieglitz
T-MACH-105433 | Fusion Technology B 4 CR | Stieglitz
T-MACH-105533 | Gasdynamics 4 CR | Gatti, Kriegseis
T-MACH-105220 | Fundamentals of Energy Technology 8 CR | Badea, Cheng
T-MACH-105326 | Hydraulic Fluid Machinery 8 CR | Pritz
T-MACH-105404 | Innovative Nuclear Systems 4 CR | Cheng
T-MACH-110332 | Nuclear Power and Reactor Technology 4 CR | Badea
T-MACH-105414 | Cooling of Thermally High Loaded Gas Turbine Components 4 CR | Bauer, Schulz
T-MACH-105331 | Laboratory Exercise in Energy Technology 4 CR | Bauer, Maas, Wirbser

This item will not influence the grade calculation of this parent.
T-MACH-105426 | Magnetohydrodynamics 4 CR | Buhler
T-MACH-105434 | Magnet Technology of Fusion Reactors 4 CR | Fietz, Weiss
T-MACH-105419 | Mathematical Models and Methods in Combustion Theory 4 CR | Bykov
T-MACH-105167 | Analysis Tools for Combustion Diagnostics 4 CR | Pfeil
T-MACH-105435 | Neutron Physics of Fusion Reactors 4 CR | Fischer
T-MACH-105397 | Numerical Simulation of Turbulent Flows 4 CR | Grotzbach
T-MACH-105338 | Numerical Fluid Mechanics 4 CR | Gatti, Magagnato
T-MACH-110838 | Numerical Fluid Mechanics with PYTHON 4 CR | Frohnapfel
T-MACH-111022 | Physical Measurement Technology 4 CR | Buchenau, Stieglitz
T-MACH-105405 | Reactor Safety |I: Fundamentals 4 CR | Sanchez-Espinoza
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2 MODULES

Module: Major Field Energy and Environmental Engineering [M-MACH-104848]

T-MACH-105421 | Reduction Methods for the Modeling and the Simulation of 4 CR | Bykov
Combustion Processes
T-MACH-105400 | Scaling in Fluid Dynamics 4 CR | Buhler
T-MACH-111396 | Smoothed Particle Hydrodynamics (SPH) in Computational Fluid 4 CR | Koch
Dynamics
T-MACH-105422 | Flows with Chemical Reactions 4 CR | Class
T-MACH-105403 | Flows and Heat Transfer in Energy Technology 4 CR | Cheng
T-MACH-105559 | Technical Energy Systems for Buildings 1: Processes & Components 4 CR | Schmidt
T-MACH-105560 | Technical Energy Systems for Buildings 2: System Concept 4 CR | Schmidt
T-MACH-105225 | Thermal Solar Energy 4 CR | Stieglitz
T-MACH-105363 | Thermal Turbomachines | 6 CR | Bauer
T-MACH-105364 | Thermal Turbomachines Il 6 CR | Bauer
T-MACH-106372 | Thermal-Fluid-Dynamics 4 CR | Ruck
T-MACH-105365 | Turbine and Compressor Design 4 CR | Bauer
T-MACH-108784 | Vacuum and Tritium Technology in Nuclear Fusion 4 CR | Day
T-MACH-105292 | Heat and Mass Transfer 4 CR | Maas, Yu
T-MACH-105430 | Heatpumps 4 CR | Maas, Wirbser
T-MACH-105416 | Hydrogen Technologies 4 CR | Jordan
T-MACH-105234 | Windpower 4 CR | Lewald
T-MACH-105406 | Two-Phase Flow and Heat Transfer 4 CR | Schulenberg, Wérner

Competence Certificate
Oral exams: duration approx. 5 min per credit point

Written exams: duration approx. 20 - 25 min per credit point

Amount, type and scope of the success control can vary according to the individually choice.

Prerequisites

Exchange students are allowed to choose bricks from this module. There may be prerequisites or restrictions, for instance
regarding the number of places for individual courses. Exchange students do not need to choose the whole module, but can
select individual bricks.

Competence Goal

Major Field Energy and Environmental Engineering serves as a comprehensive, in-depth analysis in selected areas of
mechanical engineering.

Content

See individual bricks
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2 MODULES Module: Major Field Fundamentals of Engineering [M-MACH-104847]

m 2.10 Module: Major Field Fundamentals of Engineering [M-MACH-104847]

Responsible:  Prof. Dr.-Ing. Martin Heilmaier
Organisation:  KIT Department of Mechanical Engineering

Part of: KIT-Department of Mechanical Engineering Courses

Credits Grading scale Recurrence Duration Language Level Version
60 Grade to a tenth Each term 2 terms German/English 4 3

Election notes

Exchange students are allowed to choose bricks from this module. There may be prerequisites or restrictions, for instance
regarding the number of places for individual courses. Exchange students do not need to choose the whole module, but can
select individual bricks.

Exchange Students_Fundamentals of Engineering (Election: )
T-MACH-104745 | Basics in Measurement and Control Systems 7 CR | Stiller
T-MACH-105208 | Machines and Processes 7 CR | Bauer, Kubach, Maas,
Pritz
T-MACH-105232 | Machines and Processes, Prerequisite 0 CR | Bauer, Kubach, Maas,
Pritz
T-MACH-105293 | Mathematical Methods in Dynamics 6 CR | Proppe
T-MACH-110378 | Mathematical Methods in Micromechanics 5 CR | Béhlke
T-MACH-105294 | Mathematical Methods of Vibration Theory 6 CR | Seemann
T-MACH-105295 | Mathematical Methods in Fluid Mechanics 6 CR | Frohnapfel
T-MACH-105189 | Mathematical Models and Methods for Production Systems 6 CR | Baumann, Furmans
T-MACH-109192 | Methods and Processes of PGE - Product Generation Engineering 6 CR | Albers, Burkardt,
Matthiesen
T-MACH-105297 | Modeling and Simulation 7 CR | Furmans, Geimer,
Pritz, Proppe
T-MACH-105383 | Product Development - Dimensioning of Components 7 CR | Dietrich, Schulze
T-MACH-105207 | Fluid Mechanics 1&2 8 CR | Frohnapfel
T-MACH-105204 | Excercises in Technical Thermodynamics and Heat Transfer | 0 CR | Maas
T-MACH-104747 | Technical Thermodynamics and Heat Transfer | 8 CR | Maas
T-MACH-105288 | Excercises in Technical Thermodynamics and Heat Transfer Il 0 CR | Maas
T-MACH-105287 | Technical Thermodynamics and Heat Transfer II 7 CR | Maas
T-MACH-110379 | Tutorial Mathematical Methods in Micromechanics 1 CR | Bohlke

Competence Certificate
Oral exams: duration approx. 5 min per credit point

Written exams: duration approx. 20 - 25 min per credit point
Amount, type and scope of the success control can vary according to the individually choice.

Prerequisites

Exchange students are allowed to choose bricks from this module. There may be prerequisites or restrictions, for instance
regarding the number of places for individual courses. Exchange students do not need to choose the whole module, but can
select individual bricks.

Competence Goal

In the Major Field Fundamentals of Engineering, students acquire sound basic knowledge in engineering. With this in-depth
knowledge of scientific theories, principles and methods, students can successfully deal with clearly specified problems that
have a unique solution approach in mechanical engineering.

Content
See individual bricks

Learning type
Lectures, Tutorials
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2 MODULES

Module: Major Field Materials and Structures for High Performance Systems [M-MACH-104854]

2.11 Module: Major Field Materials and Structures for High Performance Systems

[M-MACH-104854]

Responsible:
Organisation:

Prof. Dr.-Ing. Martin Heilmaier
KIT Department of Mechanical Engineering

Part of:  KIT-Department of Mechanical Engineering Courses
Credits Grading scale Recurrence Duration Language
90 Grade to a tenth Each term 2 terms German/English

Election notes

Level
4

Version
3

Exchange students are allowed to choose bricks from this module. There may be prerequisites or restrictions, for instance
regarding the number of places for individual courses. Exchange students do not need to choose the whole module, but can
select individual bricks.

Exchange Students_Materials and Structures for High Performance Systems (Election: )
T-MACH-105527 | Applied Materials Simulation 4 CR | Gumbsch, Schneider
T-MACH-107671 | Exercises for Applied Materials Simulation 2 CR | Gumbsch, Schneider
This item will not influence the grade calculation of this parent.
T-MACH-100288 | Working Methods in Materials Science and Technology 2 CR | Heilmaier
This item will not influence the grade calculation of this parent.
T-MACH-105150 | Constitution and Properties of Protective Coatings 4 CR | Ulrich
T-MACH-105310 | Design of Highly Stresses Components 4 CR | Aktaa
T-MACH-108721 | Designing with Composites 4 CR | Schnack
T-MACH-105320 | Introduction to the Finite Element Method 3 CR | Bohlke, Langhoff
T-MACH-110330 | Tutorial Introduction to the Finite Element Method 1 CR | Bohlke, Langhoff
T-MACH-105321 | Introduction to Theory of Materials 4 CR | Kamlah
T-MACH-105984 | Fatigue of Welded Components and Structures 3 CR | Farajian
T-MACH-109304 | Excercises - Fatigue of Welded Components and Structures 1 CR | Farajian
This item will not influence the grade calculation of this parent.
T-MACH-105447 | Metallographic Lab Class 4 CR | Heilmaier, Mahl
This item will not influence the grade calculation of this parent.
T-MACH-102099 | Experimental Lab Class in Welding Technology, in Groups 4 CR | Dietrich
This item will not influence the grade calculation of this parent.
T-MACH-105535 | Composite Manufacturing - Polymers, Fibers, Semi-Finished 4 CR | Henning
Products, Manufacturing Technologies
T-MACH-105392 | FEM Workshop - Constitutive Laws 4 CR | Schulz, Weygand
This item will not influence the grade calculation of this parent.
T-MACH-107667 | Solid State Reactions and Kinetics of Phase 4 CR | Franke, Seifert
T-MACH-107632 | Exercises for Solid State Reactions and Kinetics of Phase 2 CR | Franke, Seifert
Transformations
This item will not influence the grade calculation of this parent.
T-MACH-105417 | Finite Element Workshop 4 CR | Mattheck, Weygand
This item will not influence the grade calculation of this parent.
T-MACH-105179 | Functional Ceramics 4 CR | Hinterstein,
Rheinheimer
T-MACH-105157 | Foundry Technology 4 CR | Wilhelm
T-MACH-102111 | Principles of Ceramic and Powder Metallurgy Processing 4 CR | Schell
T-MACH-105398 | High Performance Computing 5 CR | Nestler, Selzer
T-MACH-100287 | Introduction to Ceramics 6 CR | Hoffmann
T-MACH-106722 | Ceramic Matrix Composites 4 CR | Koch
T-MACH-100293 | Structural Materials 6 CR | Guth
T-MACH-105164 | Laser in Automotive Engineering 4 CR | Schneider
T-MACH-100285 | Materials Physics and Metals 13 CR | Heilmaier, Pundt
T-MACH-100290 | Seminar in Materials Science 2 CR | Gruber, Wagner
This item will not influence the grade calculation of this parent.
T-MACH-105333 | Mechanics and Strength of Polymers 4 CR | von Bernstorff
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2 MODULES

Module: Major Field Materials and Structures for High Performance Systems [M-MACH-104854]

T-MACH-105468

Metals

6 CR

Heilmaier, Pundt

T-MACH-105303

Modelling of Microstructures

5CR

August, Nestler

T-MACH-100300 | Modelling and Simulation 5 CR | Gumbsch, Nestler
T-MACH-102102 | Physical Basics of Laser Technology 5 CR | Schneider
T-MACH-105516 | Multi-Scale Plasticity 4 CR | Greiner, Schulz
T-MACH-102137 | Polymer Engineering | 4 CR | Liebig
T-MACH-102138 | Polymer Engineering Il 4 CR | Liebig
T-MACH-102154 | Laboratory Laser Materials Processing 4 CR | Schneider

This item will not influence the grade calculation of this parent.
T-MACH-105178 | Practical Course Technical Ceramics 4 CR | Schell

This item will not influence the grade calculation of this parent.
T-MACH-102157 | High Performance Powder Metallurgy Materials 4 CR | Schell
T-MACH-105724 | Failure Analysis 4 CR | Greiner, Schneider
T-MACH-105170 | Welding Technology 4 CR | Farajian
T-MACH-112106 | Fatigue of Materials 4 CR | Guth
T-MACH-102179 | Structural Ceramics 4 CR | Hoffmann
T-MACH-102103 | Superhard Thin Film Materials 4 CR | Ulrich
T-MACH-100531 | Systematic Materials Selection 4 CR | Dietrich, Schulze
T-MACH-105362 | Technology of Steel Components 4 CR | Schulze
T-MACH-105531 | Tribology 8 CR | Dienwiebel, Scherge
T-MACH-109303 | Exercices - Tribology 0 CR | Dienwiebel

This item will not influence the grade calculation of this parent.
T-MACH-102139 | Failure of Structural Materials: Fatigue and Creep 4 CR | Gruber, Gumbsch
T-MACH-102140 | Failure of Structural Materials: Deformation and Fracture 4 CR | Gumbsch, Weygand
T-MACH-107684 | Materials Characterization 4 CR | Gibmeier, Schneider
T-MACH-107685 | Exercises for Materials Characterization 2 CR | Gibmeier, Schneider

This item will not influence the grade calculation of this parent.
T-MACH-105211 | Materials of Lightweight Construction 4 CR | Elsner, Liebig
T-MACH-105301 | Materials Science and Engineering Il 8 CR | Heilmaier
T-MACH-105369 | Materials Modelling: Dislocation Based Plasticy 4 CR | Weygand
T-MACH-100295 | Materials Processing Technology 6 CR | Binder, Liebig

Competence Certificate
Oral exams: duration approx. 5 min per credit point

Written exams: duration approx. 20 - 25 min per credit point

Amount, type and scope of the success control can vary according to the individually choice.

Prerequisites

Exchange students are allowed to choose bricks from this module. There may be prerequisites or restrictions, for instance
regarding the number of places for individual courses. Exchange students do not need to choose the whole module, but can
select individual bricks.

Competence Goal

Major Field Materials and Structures for High Performance Systems serves as a comprehensive, in-depth analysis in selected
areas of mechanical engineering.

Content
See individual bricks
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2 MODULES Module: Major Field Mechatronics and Microsystem Technology [M-MACH-104850]

2.12 Module: Major Field Mechatronics and Microsystem Technology [M-
MACH-104850]

Prof. Dr. Jan Gerrit Korvink
KIT Department of Mechanical Engineering

Responsible:
Organisation:

Part of:  KIT-Department of Mechanical Engineering Courses
Credits Grading scale Recurrence Duration Language Level Version
90 Grade to a tenth Each term 2 terms German/English 4 3

Election notes

Exchange students are allowed to choose bricks from this module. There may be prerequisites or restrictions, for instance
regarding the number of places for individual courses. Exchange students do not need to choose the whole module, but can
select individual bricks.

Exchange Students_Mechatronics and Microsystem Technology (Election: )

T-MACH-105238 | Actuators and Sensors in Nanotechnology 4 CR | Kohl
T-MACH-100966 |BioMEMS - Microsystems Technologies for Life-Sciences and 4 CR | Guber

Medicine |
T-MACH-100967 | BioMEMS - Microsystems Technologies for Life-Sciences and 4 CR | Guber

Medicine Il
T-MACH-100968 | BioMEMS - Microsystems Technologies for Life-Sciences and 4 CR | Guber

Medicine IlI
T-MACH-102172 | Bionics for Engineers and Natural Scientists 4 CR | Holscher
T-MACH-102169 | Chemical, Physical and Material Scientific Aspects of Polymers in 3 CR | Worgull

Microsystem Technologies
T-MACH-105314 | Computational Intelligence 4 CR | Mikut, Reischl
T-MACH-105694 | Data Analytics for Engineers 5 CR | Meisenbacher, Mikut,

Reischl

T-MACH-105317 | Digital Control 4 CR | Knoop
T-MACH-100535 | Introduction into Mechatronics 6 CR | Bohland, Reischl
T-MACH-105228 | Organ Support Systems 4 CR | Pylatiuk
T-MACH-102166 | Fabrication Processes in Microsystem Technology 4 CR | Bade
T-MACH-105378 | Cognitive Automobiles - Laboratory 6 CR | Kitt, Lauer, Stiller
T-MACH-105334 | Mechanics in Microtechnology 4 CR | Greiner, Gruber
T-MACH-105370 | Laboratory Mechatronics 4 CR | Hagenmeyer,

This item will not influence the grade calculation of this parent. Seemann, Stiller
T-MACH-105335 | Measurement I 4 CR | Stiller
T-MACH-105300 | Measurement Instrumentation Lab 4 CR | Richter, Stiller

This item will not influence the grade calculation of this parent.
T-MACH-101910 | Microactuators 4 CR | Kohl
T-MACH-105539 | Modern Control Concepts | 4 CR | Groell, Matthes
T-MACH-105180 | Nanotechnology for Engineers and Natural Scientists 4 CR | Dienwiebel, Hélscher,

Walheim

T-MACH-102152 | Novel Actuators and Sensors 4 CR | Kohl, Sommer
T-MACH-102192 | Polymers in MEMS A: Chemistry, Synthesis and Applications 4 CR | Rapp
T-MACH-102191 | Polymers in MEMS B: Physics, Microstructuring and Applications 4 CR | Worgull
T-MACH-102200 | Polymers in MEMS C: Biopolymers and Bioplastics 4 CR | Rapp, Worgull
T-MACH-105341 | Lab Computer-Aided Methods for Measurement and Control 4 CR | Stiller

This item will not influence the grade calculation of this parent.
T-MACH-102164 | Practical Training in Basics of Microsystem Technology 4 CR | Last
T-MACH-105555 | System Integration in Micro- and Nanotechnology 4 CR | Gengenbach
T-MACH-110272 | System Integration in Micro- and Nanotechnology 2 4 CR | Gengenbach
T-MACH-102149 | Virtual Reality Practical Course 4 CR | Ovtcharova
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2 MODULES Module: Major Field Mechatronics and Microsystem Technology [M-MACH-104850]

Competence Certificate
Oral exams: duration approx. 5 min per credit point

Written exams: duration approx. 20 - 25 min per credit point
Amount, type and scope of the success control can vary according to the individually choice.

Prerequisites

Exchange students are allowed to choose bricks from this module. There may be prerequisites or restrictions, for instance
regarding the number of places for individual courses. Exchange students do not need to choose the whole module, but can
select individual bricks.

Competence Goal
Major Field Mechatronics and Microsystem Technology serves as a comprehensive, in-depth analysis in selected areas of
mechanical engineering.

Content
See individual bricks
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2 MODULES

Module: Major Field Product Development and Construction [M-MACH-104851]

2.13 Module: Major Field Product Development and Construction [M-
MACH-104851]

Responsible:
Organisation:

Part of:

Credits

90

Election notes

Prof. Dr.-Ing. Albert Albers
Prof. Dr.-Ing. Sven Matthiesen

KIT Department of Mechanical Engineering

KIT-Department of Mechanical Engineering Courses

Duration
2 terms

Recurrence
Each term

Grading scale
Grade to a tenth

Language
German/English

Level

4

Version
1

Exchange students are allowed to choose bricks from this module. There may be prerequisites or restrictions, for instance
regarding the number of places for individual courses. Exchange students do not need to choose the whole module, but can
select individual bricks.

Exchange Students_Product Development and Construction (Election: )

Innovative Products

T-MACH-106744 | Agile Product Innovation Management - Value-driven Planning of 4 CR | Klager
New Products
T-MACH-105215 | Applied Tribology in Industrial Product Development 4 CR | Albers, Lorentz,
Matthiesen
T-MACH-102185 | CATIA CAD Training Course 2 CR | Ovtcharova
This item will not influence the grade calculation of this parent.
T-MACH-105216 | Powertrain Systems Technology B: Stationary Machinery 4 CR | Albers, Matthiesen, Ott
T-MACH-102187 | CAD-NX Training Course 2 CR | Ovtcharova
This item will not influence the grade calculation of this parent.
T-MACH-105212 | CAE-Workshop 4 CR | Albers, Matthiesen
T-MACH-105312 | CATIA Advanced 4 CR | Ovtcharova
T-MACH-105182 | Introduction to Microsystem Technology | 4 CR | Badilita, Jouda,
Korvink
T-MACH-105183 | Introduction to Microsystem Technology Il 4 CR | Jouda, Korvink
T-MACH-106743 | loT Platform for Engineering 4 CR | Ovtcharova
T-MACH-105330 | Design with Plastics 4 CR | Liedel
T-MACH-105221 | Lightweight Engineering Design 4 CR | Albers, Burkardt
T-MACH-105231 | Leadership and Management Development 4 CR | Albers, Matthiesen,
Ploch
T-MACH-105442 | Intellectual Property Rights and Strategies in Industrial Companies 4 CR | Albers, Matthiesen,
Zacharias
T-MACH-105440 | Leadership and Conflict Management 4 CR | Hatzl
T-MACH-105347 | Project Management in Global Product Engineering Structures 4 CR | Albers, Gutzmer,
Matthiesen
T-MACH-105696 | Strategic Product Development - Identification of Potentials of 3 CR | Albers, Matthiesen,

Siebe

T-MACH-105358

Sustainable Product Engineering

4CR

Albers, Matthiesen,
Ziegahn

T-MACH-105361

Technical Design in Product Development

4 CR

Albers, Matthiesen,
Schmid

T-MACH-102123

Virtual Engineering |

4 CR

Ovtcharova

T-MACH-102124

Virtual Engineering Il

4 CR

Ovtcharova

Competence Certificate
Oral exams: duration approx. 5 min per credit point

Written exams: duration approx. 20 - 25 min per credit point

Amount, type and scope of the success control can vary according to the individually choice.
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2 MODULES Module: Major Field Product Development and Construction [M-MACH-104851]

Prerequisites

Exchange students are allowed to choose bricks from this module. There may be prerequisites or restrictions, for instance
regarding the number of places for individual courses. Exchange students do not need to choose the whole module, but can
select individual bricks.

Competence Goal
Major Field Product Development and Construction serves as a comprehensive, in-depth analysis in selected areas of
mechanical engineering.

Content
See individual bricks
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2 MODULES Module: Major Field Production Technology [M-MACH-104852]

m 2.14 Module: Major Field Production Technology [M-MACH-104852]

Responsible:
Organisation:

Prof. Dr.-Ing. Volker Schulze
KIT Department of Mechanical Engineering

Part of: KIT-Department of Mechanical Engineering Courses
Credits Grading scale Recurrence Duration Language Level Version
90 Grade to a tenth Each term 2 terms German/English 4 5

Election notes

Exchange students are allowed to choose bricks from this module. There may be prerequisites or restrictions, for instance
regarding the number of places for individual courses. Exchange students do not need to choose the whole module, but can
select individual bricks.

Exchange Students_Production Technology (Election: )
T-MACH-105518 | Human Factors Engineering | 4 CR | Deml
T-MACH-105519 | Human Factors Engineering |l 4 CR | Deml
T-MACH-105830 | Human Factors Engineering lll: Empirical research methods 4 CR | Deml
T-MACH-108844 | Automated Manufacturing Systems 8 CR | Fleischer
T-MACH-102105 | Manufacturing Technology 8 CR | Schulze
T-MACH-105159 | Global Production and Logistics - Part 2: Global Logistics 4 CR | Furmans
T-MACH-109919 | Basics of Technical Logistics | 4 CR | Mittwollen, Oellerich
T-MACH-109920 | Basics of Technical Logistics 6 CR | Hochstein
T-MACH-105388 | Introduction to Industrial Production Economics 4 CR | Durrschnabel
T-MACH-108849 | Integrated Production Planning in the Age of Industry 4.0 8 CR | Lanza
T-MACH-102128 | Information Systems and Supply Chain Management 3 CR | Kilger
T-MACH-105174 | Warehousing and Distribution Systems 3 CR | Furmans
T-MACH-102151 | Material Flow in Logistic Systems 9 CR | Furmans
T-MACH-105470 | Production Planning and Control 4 CR | Rinn
T-MACH-105346 | Production Techniques Laboratory 4 CR | Deml, Fleischer,
This item will not influence the grade calculation of this parent. Furmans, Ovtcharova
T-MACH-105523 | Productivity Management in Production Systems 4 CR | Stowasser
T-MACH-105457 | Project Mikromanufacturing: Development and Manufacturing of 5 CR | Schulze
Microsystems
T-MACH-102107 | Quality Management 4 CR | Lanza
T-MACH-105171 | Safety Engineering 4 CR | Kany
T-MACH-105185 | Control Technology 4 CR | Génnheimer
T-MACH-102083 | Integrated Information Systems for Engineers 4 CR | Ovtcharova
T-MACH-105177 | Metal Forming 4 CR | Herlan
T-MACH-102148 | Gear Cutting Technology 4 CR | Klaiber
T-MACH-110962 | Machine Tools and High-Precision Manufacturing Systems 8 CR | Fleischer
T-MACH-110771 | Logistics and Supply Chain Management 9 CR | Furmans

Competence Certificate
Oral exams: duration approx. 5 min per credit point

Written exams: duration approx. 20 - 25 min per credit point

Amount, type and scope of the success control can vary according to the individually choice.

Prerequisites

Exchange students are allowed to choose bricks from this module. There may be prerequisites or restrictions, for instance
regarding the number of places for individual courses. Exchange students do not need to choose the whole module, but can
select individual bricks.

Competence Goal
Maijor Field Production Technology serves as a comprehensive, in-depth analysis in selected areas of mechanical engineering.
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2 MODULES Module: Major Field Production Technology [M-MACH-104852]

Content
See individual bricks
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2 MODULES Module: Major Field Theoretical Foundations of Mechanical Engineering [M-MACH-104853]

2.15 Module: Major Field Theoretical Foundations of Mechanical Engineering [M-
MACH-104853]

Responsible:  Prof. Dr.-Ing. Thomas Bohlke
Organisation:  KIT Department of Mechanical Engineering

Part of:  KIT-Department of Mechanical Engineering Courses

Credits Grading scale Recurrence Duration Language Level Version
90 Grade to a tenth Each term 2 terms German/English 4 3

Election notes

Exchange students are allowed to choose bricks from this module. There may be prerequisites or restrictions, for instance
regarding the number of places for individual courses. Exchange students do not need to choose the whole module, but can
select individual bricks.

Exchange Students_Theoretical Foundations of Mechanical Engineering (Election: )
T-MACH-105209 | Introduction to Multi-Body Dynamics 5 CR | Seemann
T-MACH-108808 | Introduction to Engineering Mechanics |: Statics 3 CR | Fidlin
T-MACH-102208 | Introduction to Engineering Mechanics |: Statics and Strength of 5 CR | Fidlin
Materials
T-MACH-105439 | Introduction to Nonlinear Vibrations 7 CR | Fidlin
T-MACH-105514 | Experimental Dynamics 5 CR | Fidlin
T-MACH-105474 | Fluid-Structure-Interaction 4 CR | Frohnapfel,
Muhlhausen
T-MACH-105324 | Foundations of Nonlinear Continuum Mechanics 4 CR | Kamlah
T-MACH-105396 | Modeling of Thermodynamical Processes 6 CR | Maas, Schiell
T-MACH-105420 | Numerical Simulation of Multi-Phase Flows 4 CR | Worner
T-MACH-105348 | Process Simulation in Forming Operations 4 CR | Helm
T-MACH-105349 | Computational Dynamics 4 CR | Proppe
T-MACH-105384 | Computerized Multibody Dynamics 4 CR | Seemann
T-MACH-105351 | Computational Mechanics | 6 CR | Bohlke, Langhoff
T-MACH-105352 | Computational Mechanics |l 6 CR | Bohlke, Langhoff
T-MACH-105373 | Practical Training in Measurement of Vibrations 4 CR | Fidlin
This item will not influence the grade calculation of this parent.
T-MACH-105372 | Theory of Stability 6 CR | Fidlin
T-MACH-105290 | Vibration Theory 5 CR | Fidlin, Seemann
T-MACH-105443 | Wave Propagation 4 CR | Seemann

Competence Certificate
Oral exams: duration approx. 5 min per credit point

Written exams: duration approx. 20 - 25 min per credit point

Amount, type and scope of the success control can vary according to the individually choice.

Prerequisites

Exchange students are allowed to choose bricks from this module. There may be prerequisites or restrictions, for instance
regarding the number of places for individual courses. Exchange students do not need to choose the whole module, but can
select individual bricks.

Competence Goal
Maijor Field Theoretical Foundations of Mechanical Engineering serves as a comprehensive, in-depth analysis in selected areas
of mechanical engineering.

Content
See individual bricks
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2 MODULES

m 2.16 Module: Specification in Mechanical Engineering [M-MACH-104878]

Responsible:  Prof. Dr.-Ing. Martin Heilmaier
Organisation:  KIT Department of Mechanical Engineering

Part of: KIT-Department of Mechanical Engineering Courses

Credits Grading scale Recurrence Duration
60 Grade to a tenth Each term 2 terms

Election notes

German/English

Level
4

Version
3

Module: Specification in Mechanical Engineering [M-MACH-104878]

Exchange students are allowed to choose bricks from this module. There may be prerequisites or restrictions, for instance
regarding the number of places for individual courses. Exchange students do not need to choose the whole module, but can

select individual bricks.

Exchange Students_Bricks in English_Elective (Election: )

T-MACH-108689 | Advanced Materials Thermodynamics: Experiments and Modelling 4 CR | Seifert
T-MACH-105308 | Atomistic Simulations and Molecular Dynamics 4 CR | Gumbsch, Schneider,
Weygand
T-MACH-105381 | Virtual Engineering (Specific Topics) 4 CR | Ovtcharova
T-MACH-105407 | CFD for Power Engineering 4 CR | Otic
T-MACH-112238 | Holistic approach of managing power plant operation under 4 CR | Seidl, Stieglitz
uncertainty and volatility
T-ETIT-100807 Electrical Machines 4 CR | Becker
T-MACH-105154 | Vehicle Comfort and Acoustics | 4 CR | Gauterin
T-MACH-105155 | Vehicle Comfort and Acoustics Il 4 CR | Gauterin
T-MACH-105444 | Combined Cycle Power Plants 4 CR | Schulenberg
T-MACH-105220 | Fundamentals of Energy Technology 8 CR | Badea, Cheng
T-MACH-100092 | Automotive Engineering | 8 CR | Gauterin, Unrau
T-MACH-102117 | Automotive Engineering | 4 CR | Gauterin, Unrau
T-MACH-105379 | Global Logistics 4 CR | Furmans
T-MACH-105182 | Introduction to Microsystem Technology | 4 CR | Badilita, Jouda,
Korvink
T-MACH-105183 | Introduction to Microsystem Technology Il 4 CR | Jouda, Korvink
T-MACH-105162 | Fundamentals of Automobile Development | 2 CR | Frech
T-MACH-105163 | Fundamentals of Automobile Development 2 CR | Frech
T-MACH-105459 | High Temperature Materials 4 CR | Heilmaier
T-MACH-105466 | Introduction to Neutron Cross Section Theory and Nuclear Data 4 CR | Dagan
Generation
T-MACH-105402 | Nuclear Power Plant Technology 4 CR | Badea, Cheng,
Schulenberg
T-MACH-105410 | Coal Fired Power Plants 4 CR | Schulenberg
T-MACH-105223 | Machine Vision 8 CR | Lauer, Stiller
T-MACH-105434 | Magnet Technology of Fusion Reactors 4 CR | Fietz, Weiss
T-MACH-105210 | Machine Dynamics 5 CR | Proppe
T-MACH-105224 | Machine Dynamics | 4 CR | Proppe
T-MACH-105189 | Mathematical Models and Methods for Production Systems 6 CR | Baumann, Furmans
T-MACH-105557 | Microenergy Technologies 4 CR | Kohl
T-MACH-105782 | Micro Magnetic Resonannce 4 CR | Korvink, MacKinnon
This item will not influence the grade calculation of this parent.
T-MACH-111026 | Nonlinear Continuum Mechanics 3 CR | Bohlke
T-WIWI-100806 Renewable Energy-Resources, Technologies and Economics 3,5 CR | Jochem
T-MACH-105445 | Simulator Exercises Combined Cycle Power Plants 2 CR | Schulenberg
T-MACH-105456 | Ten Lectures on Turbulence 4 CR | Otic
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2 MODULES

Module: Specification in Mechanical Engineering [M-MACH-104878]

T-MACH-105363 | Thermal Turbomachines | 6 CR | Bauer
T-MACH-105364 | Thermal Turbomachines Il 6 CR | Bauer
T-MACH-105554 | Thin Film and Small-scale Mechanical Behavior 4 CR | Gruber, Kirchlechner,
Weygand

T-MACH-111027 | Tutorial Nonlinear Continuum Mechanics 1 CR | Bohlke
T-MACH-102123 | Virtual Engineering | 4 CR | Ovtcharova
T-MACH-102124 | Virtual Engineering I 4 CR | Ovtcharova
T-MACH-105529 | Heat Transfer in Nuclear Reactors 4 CR | Cheng

Competence Certificate
Oral exams: duration approx. 5 min per credit point

Written exams: duration approx. 20 - 25 min per credit point

Amount, type and scope of the success control can vary according to the individually choice.

Prerequisites
None

Competence Goal

On the basis of general principles, the students have acquired specialized knowledge in selected areas of mechanical

engineering.

Content

See individual bricks

Annotation

The courses in this module are offered in English.

Workload

Up to 30 CP per semester, depending on the selectedbrick courses.
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3 COURSES

3 Courses

3.1 Course: Actuators and Sensors in Nanotechnology [T-MACH-105238]

Responsible:  Prof. Dr. Manfred Kohl
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104850 - Major Field Mechatronics and Microsystem Technology

Type Credits Grading scale Recurrence Version
Oral examination 4 Grade to a third Each winter term 1

Competence Certificate
oral exam

Prerequisites
none
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3 COURSES Course: Advanced Materials Thermodynamics: Experiments and Modelling [T-MACH-108689]

T 3.2 Course: Advanced Materials Thermodynamics: Experiments and Modelling [T-
MACH-108689]

Responsible:  Prof. Dr. Hans Jirgen Seifert
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104878 - Specification in Mechanical Engineering

Type Credits Grading scale Recurrence Version
Oral examination 4 Grade to a third Each summer term 2

Competence Certificate
oral exam (about 30 min)

Prerequisites
none

Recommendation
Basics in thermodynamics (lectures during bachelor degree course in engineering, materials science and engineering
(MatWerk), physics or chemistry)

Mechanical Engineering for Erasmus Students , Date: 29/09/2022

Module Handbook, valid from Winter Term 2022/23 36



3 COURSES Course: Agile Product Innovation Management - Value-driven Planning of New Products [T-MACH-106744]

3.3 Course: Agile Product Innovation Management - Value-driven Planning of New

Products [T-MACH-106744]

Responsible:  Hon.-Prof. Dr. Roland Klager
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104851 - Major Field Product Development and Construction

Type Credits Grading scale Recurrence
Oral examination 4 Grade to a third Each summer term

Competence Certificate
Oral examination, 20 min.

Prerequisites
None
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3 COURSES Course: Alternative Powertrain for Automobiles [T-MACH-105655]

3.4 Course: Alternative Powertrain for Automobiles [T-MACH-105655]

Responsible:  Prof.Dipl.-Ing. Karl Ernst Noreikat
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104849 - Major Field Automotive Engineering

Type Credits Grading scale Recurrence Version
Written examination 4 Grade to a third Each winter term 1
Events
WT 22/23 2133132 Sustainable Vehicle Drivetrains |2 SWS | Lecture / @ Toedter
Exams
ST 2022 76-T-MACH-105655 | Sustainable Vehicle Drivetrains (Alternative Powertrain for Toedter
Automobiles)
WT 22/23 | 76-T-MACH-105655 | Sustainable Vehicle Drivetrains Toedter

Legend: B Online, 3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
written exam

Below you will find excerpts from events related to this course:

Sustainable Vehicle Drivetrains
2133132, WS 22/23, 2 SWS, Open in study portal

Content
Sustainability

Environmental balance
Legislation

Alternative fuels

BEV

Fuel cell

Hybrid drives
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3 COURSES Course: Analysis of Exhaust Gas and Lubricating Oil in Combustion Engines [T-MACH-105173]

T 3.5 Course: Analysis of Exhaust Gas and Lubricating Oil in Combustion Engines
[T-MACH-105173]

Responsible:  Dr.-Ing. Marcus Gohl
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104849 - Major Field Automotive Engineering

Type Credits Grading scale Recurrence Version
Oral examination 4 Grade to a third Each summer term 1
Events
ST 2022 2134150 Gas, lubricating oil and operating | 2 SWS | Lecture / @ Gohl
media analysis in drive train
development
Exams
ST 2022 76--T-Mach-105173 | Analysis of Exhaust Gas and Lubricating Oil in Combustion Gohl
Engines
WT 22/23 | 76-T-MACH-105173 | Analysis of Exhaust Gas and Lubricating Oil in Combustion Koch
Engines

Legend: B Online, £3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
Letter of attendance or oral exam (25 minutes, no auxillary means)

Prerequisites
none

Below you will find excerpts from events related to this course:

Gas, lubricating oil and operating media analysis in drive train development Lecture (V)
2134150, SS 2022, 2 SWS, Language: German, Open in study portal On-Site

Literature
Die Vorlesungsunterlagen werden vor jeder Veranstaltung an die Studenten verteilt.
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3 COURSES Course: Analysis Tools for Combustion Diagnostics [T-MACH-105167]

3.6 Course: Analysis Tools for Combustion Diagnostics [T-MACH-105167]

Responsible:  Jirgen Pfeil
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104848 - Major Field Energy and Environmental Engineering

Type Credits Grading scale Recurrence Version
Oral examination 4 Grade to a third Each summer term 1
Events
ST 2022 2134134 Analysis tools for combustion 2SWS |Lecture / € Pfeil
diagnostics
Exams
ST 2022 76-T-MACH-105167 | Analysis Tools for Combustion Diagnostics Koch
WT 22/23 | 76-T-MACH-105167 | Analysis Tools for Combustion Diagnostics Koch

Legend: B Online, 3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
oral examination, Duration: 25 min., no auxiliary means

Prerequisites
none

Below you will find excerpts from events related to this course:

Analysis tools for combustion diagnostics Lecture (V)
2134134, SS 2022, 2 SWS, Language: German, Open in study portal On-Site
Literature

Skript, erhaltlich in der Vorlesung
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3 COURSES Course: Applied Materials Simulation [T-MACH-105527]

3.7 Course: Applied Materials Simulation [T-MACH-105527]

Responsible:  Prof. Dr. Peter Gumbsch
Dr.-Ing. Johannes Schneider

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104854 - Major Field Materials and Structures for High Performance Systems

Type Credits Grading scale Recurrence Version
Oral examination 4 Grade to a third Each summer term 3
Events
ST 2022 2182614 Applied Materials Simulation 4 SWS %ecture / Practice (/ | Gumbsch, Schulz
Exams
ST 2022 76-T-MACH-105527 | Applied Materials Modelling | Gumbsch, Schulz

Legend: B Online, €3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
oral exam ca. 30 minutes

no tools or reference materials

Prerequisites )
The successful participation in Ubungen zu Angewandte Werkstoffsimulation is the condition for the admittance to the oral exam
in Angewandte Werkstoffsimulation.

T-MACH-110928 — Exercises for Applied Materials Simulation has not been started.
T-MACH-110929 — Applied Materials Modelling has not been started.

Modeled Conditions
The following conditions have to be fulfilled:

1. The course T-MACH-107671 - Exercises for Applied Materials Simulation must have been passed.

Below you will find excerpts from events related to this course:

Applied Materials Simulation Lecture / Practice (VO)
2182614, SS 2022, 4 SWS, Language: German, Open in study portal Online

Content

This lecture should give the students an overview of different simulation methods in the field of materials science and
engineering. Numerical methods are presented and their use in different fields of application and size scales shown and
discussed. On the basis of theoretical as well as practical aspects, a critical examination of the opportunities and challenges of
numerical material simulation shall be carried out.

The student can

define different numerical methods and distinguish their range of application

approach issues by applying the finite element method and discuss the processes and results

understand complex processes of metal forming and crash simulation and discuss the structural and material behavior
define and apply the physical fundamentals of particle-based simulation techniques to applications of materials science
illustrate the range of application of atomistic simulation methods and distinguish between different models

preliminary knowlegde in mathematics, physics and materials science recommended
regular attendance: 34 hours

exercise: 11 hours

self-study: 165 hours

oral exam ca. 35 minutes

no tools or reference materials

admission to the exam only with successful completion of the exercises
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3 COURSES Course: Applied Materials Simulation [T-MACH-105527]

Organizational issues
Die Vorlesung wir nur als Aufzeichnung angeboten!

Bitte besuchen Sie die englischsprachige Veranstaltung "Applied Materials Simulation" (2182616)!
Weitere Informationen finden Sie in ILIAS.
Kontakt: johannes.schneider@kit.edu

Literature

1. D. Frenkel, B. Smit: Understanding Molecular Simulation: From Algorithms to Applications, Academic Press, 2001
2. W. Kurz, D.J. Fisher: Fundamentals of Solidification, Trans Tech Publications, 1998

3. P. Haupt: Continuum Mechanics and Theory of Materials, Springer, 1999

4. M. P. Allen, D. J. Tildesley: Computer simulation of liquids, Clarendon Press, 1996
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3 COURSES Course: Applied Tribology in Industrial Product Development [T-MACH-105215]

T 3.8 Course: Applied Tribology in Industrial Product Development [T-
MACH-105215]

Responsible:  Prof. Dr.-Ing. Albert Albers
Dr.-Ing. Benoit Lorentz
Prof. Dr.-Ing. Sven Matthiesen

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104851 - Major Field Product Development and Construction

Type Credits Grading scale Recurrence Version
Oral examination 4 Grade to a third Each winter term 2

Competence Certificate
oral exam (20 min)

Prerequisites
None
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3 COURSES

Course: Atomistic Simulations and Molecular Dynamics [T-MACH-105308]

3.9 Course: Atomistic Simulations and Molecular Dynamics [T-MACH-105308]

Responsible:  Prof. Dr. Peter Gumbsch
Dr.-Ing. Johannes Schneider
Dr. Daniel Weygand

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104878 - Specification in Mechanical Engineering
M-MACH-105134 - Elective Module Mechanical Engineering

Type Credits Grading scale Recurrence Version
Oral examination 4 Grade to a third Each summer term 2
Events
ST 2022 2181740 Weygand, Gumbsch

Atomistic simulations and 3 SWS | Lecture / Practice (/
molecular dynamics <

Exams

ST 2022 76T-MACH-105308

Atomistic Simulations and Molecular Dynamics

Weygand, Gumbsch

ST 2022 76-T-MACH-105308-W

Atomistic Simulations and Molecular Dynamics

Weygand, Gumbsch

WT 22/23 | 76 T-MACH-105308

Atomistic Simulations and Molecular Dynamics

Weygand, Gumbsch

Legend: B Online, €3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
oral exam ca. 30 minutes

Prerequisites
none

Recommendation

preliminary knowlegde in mathematics, physics and materials science

Below you will find excerpts from events related to this course:

Atomistic simulations and molecular dynamics
2181740, SS 2022, 3 SWS, Language: English, Open in study portal
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3 COURSES Course: Atomistic Simulations and Molecular Dynamics [T-MACH-105308]

Content
The lecture introduces the foundation of particle based simulation methods focussing on molecular dynamics:

1. Introduction

2. Physics of Materials

3. MD Basics, Atom-Billard

* particle, position, energy, forces, pair potentials
* initial and boundary conditions

* time integration

Algorithms

Statics, dynamics, thermodynamics
MD output

interaction between particles

* pair potential -- many body potentials
* principles of quantum mechanics

* tight binding methods

* dissipative particle dynamics

8. Application of particle based methods

No ok

Exercises are used for complementing and deepening the contents of the lecture as well as for answering more extensive
questions raised by the students.

The student can

» describe the physical foundation of particle based simulation method (e.g. molecular dynamics)
* apply particle based simulation methods to problems in materials science

preliminary knowlegde in mathematics, physics and materials science recommended

regular attendance: 22,5 hours
exercise: 22,5 hours
self-study: 75 hours

oral exam ca. 30 minutes

Organizational issues
Die Vorlesung wird auf Englisch angeboten!

Literature

1. Understanding Molecular Simulation: From Algorithms to Applications, Daan Frenkel and Berend Smit (Academic Press,
2001) wie alle guten MD Blicher stark aus dem Bereich der physikalischen Chemie motiviert und auch aus diesem
Bereich mit Anwendungsbeispielen gefiillt, trotzdem fiir mich das beste Buch zum Thema!

2. Computer simulation of liquids, M. P. Allen and Dominic J. Tildesley (Clarendon Press, Oxford, 1996) Immer noch der
Klassiker zu klassischen MD Anwendungen. Weniger stark im Bereich der Nichtgleichgewichts-MD.
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3 COURSES Course: Automated Manufacturing Systems [T-MACH-108844]

3.10 Course: Automated Manufacturing Systems [T-MACH-108844]

Responsible:  Prof. Dr.-Ing. Jiirgen Fleischer
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104852 - Major Field Production Technology

Type Credits Grading scale Recurrence Version
Oral examination 8 Grade to a third Each summer term 1
Events
ST 2022 2150904 Automated Manufacturing 6 SWS | Lecture / Practice (/ | Fleischer
Systems
Exams
ST 2022 | 76-T-MACH-108844 | Automated Manufacturing Systems | Fleischer

Legend: B Online, §3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
oral exam (40 minutes)

Prerequisites
"T-MACH-102162 - Automatisierte Produktionsanlagen" must not be commenced.

Below you will find excerpts from events related to this course:

Automated Manufacturing Systems Lecture / Practice (VU)
2150904, SS 2022, 6 SWS, Language: German, Open in study portal Blended (On-Site/Online)
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3 COURSES Course: Automated Manufacturing Systems [T-MACH-108844]

Content
The lecture provides an overview of the structure and functioning of automated manufacturing systems. In the introduction
chapter the basic elements for the realization of automated manufacturing systems are given. This includes:

» Drive and control technology

» Handling technology for handling work pieces and tools

* Industrial Robotics

» Quality assurance in automated manufacturing

» automatic machines, cells, centers and systems for manufacturing and assembly
« structures of multi-machine systems

 planning of automated manufacturing systems

An interdisciplinary view of these subareas enables Industry 4.0 solutions.

In the second part of the lecture, the basics are illustrated using implemented manufacturing processes for the production of
automotive components (chassis and drive technology).The analysis of automated manufacturing systems for manufacturing of
defined components is also included.

In the field of vehicle power train both, the automated manufacturing process for the production of the conventional internal-
combustion engine and the automated manufacturing process for the production of the prospective electric power train

(electric motor and battery) are considered. In the field of car body, the focus is on the analysis of the process chain for the
automated manufacturing of conventional sheet metal body parts, as well as for automated manufacturing of body components
made out of

fiber-reinforced plastics.

Within tutorials, the contents from the lecture are advanced and applied to specific problems and tasks.

Learning Outcomes:
The students ...

 are able to analyze implemented automated manufacturing systems and describe their components.

+ are capable to assess the implemented examples of implemented automated manufacturing systems and apply them to
new problems.

+ are able to name automation tasks in manufacturing plants and name the components which are necessary for the
implementation of each automation task.

* are capable with respect to a given task to plan the configuration of an automated manufacturing system and to
determine the necessary components to its realization.

 are able to design and select components for a given use case of the categories: "Handling Technology", "Industrial
Robotics", "Sensory" and "Controls".

» are capable to compare different concepts for multi-machine systems and select a suitable concept for a given use case.

Workload:

MACH:

regular attendance: 63 hours
self-study: 177 hours

WING:

regular attendance: 63 hours
self-study: 207 hours

Organizational issues
Start: 21.04.2022

Vorlesungstermine dienstags 8:00 Uhr und donnerstags 8:00 Uhr, Ubungstermine donnerstags 09:45 Uhr.
Bekanntgabe der konkreten Ubungstermine erfolgt in der ersten Vorlesung.

Literature
Medien:
Skript zur Veranstaltung wird Gber (https:/ilias.studium.kit.edu/) bereitgestellt.

Media:
Lecture notes will be provided in llias (https://ilias.studium.kit.edu/).
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3 COURSES

3.11 Course: Automotive Engineering | [T-MACH-100092]

Prof. Dr. Frank Gauterin
Dr.-Ing. Hans-Joachim Unrau

KIT Department of Mechanical Engineering

Responsible:

Organisation:

Course: Automotive Engineering | [T-MACH-100092]

Part of: M-MACH-104849 - Major Field Automotive Engineering
M-MACH-104878 - Specification in Mechanical Engineering
Type Credits Grading scale Recurrence Expansion Language Version
Written examination 8 Grade to a third Each winter term 1 terms 3

Events
WT 22/23 [2113805 Automotive Engineering | 4 SWS | Lecture / € Gauterin, Unrau
WT 22/23 |2113809 Automotive Engineering | 4 SWS | Lecture / € Gauterin, Gieller
Exams
ST 2022 76-T-MACH-100092 | Automotive Engineering Gauterin, Unrau
WT 22/23 | 76-T-MACH-100092 | Automotive Engineering Unrau, Gauterin

Legend: B Online, £3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
Written examination

Duration: 120 minutes
Auxiliary means: none

Prerequisites

The brick "T-MACH-102203 - Automotive Engineering I" is not started or finished. The bricks "T-MACH-100092 - Grundlagen
der Fahrzeugtechnik I" and "T-MACH-102203 - Automotive Engineering I" can not be combined.

Below you will find excerpts from events related to this course:

Automotive Engineering |
2113805, WS 22/23, 4 SWS, Language: German, Open in study portal

Content
1. History and future of the automobile

2. Driving mechanics: driving resistances and driving performance, mechanics of longitudinal and lateral forces, active and

passive safety

3. Drive systems: combustion engine, hybrid and electric drive systems

4. Transmission: clutches (e.g. friction clutch, visco clutch), transmission (e.g. mechanical transmission, hydraulic fluid

transmission)

5. Power transmission and distribution: drive shafts, cardon joints, differentials
Learning Objectives:

The students know the movements and the forces at the vehicle and are familiar with active and passive safety. They have
proper knowledge about operation of engines and alternative drives, the necessary transmission between engine and drive
wheels and the power distribution. They have an overview of the components necessary for the drive and have the basic

knowledge, to analyze, to evaluate, and to develop the complex system "vehicle".

Organizational issues
Kann nicht mit der Veranstaltung [2113809] kombiniert werden.

Can not be combined with lecture [2113809].
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3 COURSES Course: Automotive Engineering | [T-MACH-100092]

Literature
1. Mitschke, M. / Wallentowitz, H.: Dynamik der Kraftfahrzeuge, Springer Vieweg, Wiesbaden 2014

2. Pischinger, S. / Seiffert, U.: Handbuch Kraftfahrzeugtechnik, Springer Vieweg, Wiesbaden 2016

3. Gauterin, F./ Unrau, H.-J./ Gnadler, R.: Scriptum zur Vorlesung "Grundlagen der Fahrzeugtechnik I", KIT, Institut fir
Fahrzeugsystemtechnik, Karlsruhe, jahrlich aktualisiert

Automotive Engineering | Lecture (V)
2113809, WS 22/23, 4 SWS, Language: English, Open in study portal On-Site

Content
1. History and future of the automobile

2. Driving mechanics: driving resistances and driving performances, mechanics of longitudinal and lateral forces, active and
passive safety

3. Drive systems: combustion engine, hybrid and electric drive systems

4. Transmission: clutches (e.g. friction clutch, visco clutch), transmission (e.g. mechanical transmission, hydraulic fluid
transmission)

5.Power transmission and distribution: drive shafts, cardon joints, differentials
Learning Objectives:

The students know the movements and the forces at the vehicle and are familiar with active and passive safety. They have
proper knowledge about operation of engines and alternative drives, the necessary transmission between engine and drive
wheels and the power distribution. They have an overview of the components necessary for the drive and have the basic
knowledge, to analyze, to evaluate, and to develop the complex system "vehicle".

Organizational issues
Kann nicht mit LV Grundlagen der Fahrzeugtechnik | [2113805] kombiniert werden.

Can not be combined with lecture [2113805] Grundlagen der Fahrzeugtechnik 1.

Literature
1. Robert Bosch GmbH: Automotive Handbook, 9th Edition, Wiley, Chichister 2015

2. Onori, S./ Serrao, L:/ Rizzoni, G.: Hybrid Electric Vehicles - Energy Management Strategies, Springer London, Heidelberg,
New York, Dordrecht 2016

3. Reif, K.: Brakes, Brake Control and Driver Assistance Systems - Function, Regulation and Components, Springer Vieweg,
Wiesbaden 2015

4. Gauterin, F./ GieBler, M./ Gnadler, R.: Scriptum zur Vorlesung 'Automotive Engineering I', KIT, Institut fir
Fahrzeugsystemtechnik, Karlsruhe, jahrlich aktualisiert
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3 COURSES Course: Automotive Engineering Il [T-MACH-102117]

3.12 Course: Automotive Engineering Il [T-MACH-102117]

Responsible: Prof. Dr. Frank Gauterin
Dr.-Ing. Hans-Joachim Unrau

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104849 - Major Field Automotive Engineering
M-MACH-104878 - Specification in Mechanical Engineering

Type Credits Grading scale Recurrence Version
Written examination 4 Grade to a third Each summer term 1
Events
ST 2022 2114835 Automotive Engineering Il 2 SWS | Lecture / € Unrau
ST 2022 2114855 Automotive Engineering Il 2 SWS |Lecture/ 3 Gieller
Exams

ST 2022 76-T-MACH-102117 | Automotive Engineering Il

Unrau, Gauterin

WT 22/23 | 76-T-MACH-102117 | Automotive Engineering Il

Unrau, Gauterin

WT 22/23 | 76T-MACH-102117-2 | Automotive Engineering Il

Gauterin, Unrau

Legend: @ Online, i,‘? Blended (On-Site/Online), @: On-Site, X Cancelled

Competence Certificate
Written Examination

Duration: 90 minutes
Auxiliary means: none
Prerequisites

none

Below you will find excerpts from events related to this course:

Automotive Engineering Il
2114835, SS 2022, 2 SWS, Language: German, Open in study portal

Content

Lecture (V)

On-Site

1. Chassis: Wheel suspensions (rear axles, front axles, kinematics of axles), tyres, springs, damping devices

2. Steering elements: Manual steering, servo steering, steer by wire
3. Brakes: Disc brake, drum brake, comparison of designs

Learning Objectives:

The students have an overview of the modules which are necessary for the tracking of a motor vehicle and the power
transmission between vehicle bodywork and roadway. They have knowledge of different wheel suspensions, tyres, steering
elements, and brakes. They know different design versions, functions and the influence on driving and braking behavior. They
are able to correctly develop the appropriate components. They are ready to analyze, to evaluate, and to optimize the complex

interaction of the different components under consideration of boundary conditions.

Organizational issues
Kann nicht mit der Veranstaltung [2114855] kombiniert werden.

Can not be combined with lecture [2114855]
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3 COURSES Course: Automotive Engineering Il [T-MACH-102117]

Literature
1. HeiBing, B. / Ersoy, M.: Fahrwerkhandbuch: Grundlagen, Fahrdynamik, Komponenten, Systeme, Mechatronik, Perspektiven,
Springer Vieweg, Wiesbaden, 2013

2. Breuer, B./ Bill, K.-H.: Bremsenhandbuch: Grundlagen - Komponenten - Systeme - Fahrdynamik, Springer Vieweg,
Wiesbaden, 2017

3. Unrau, H.-J./ Gnadler, R.: Scriptum zur Vorlesung 'Grundlagen der Fahrzeugtechnik II' KIT, Institut fir
Fahrzeugsystemtechnik, Karlsruhe, jahrliche Aktualisierung

Automotive Engineering Il Lecture (V)
2114855, SS 2022, 2 SWS, Language: English, Open in study portal Blended (On-Site/Online)

Content

1. Chassis: Wheel suspensions (rear axles, front axles, kinematics of axles), tyres, springs, damping devices
2. Steering elements: Manual steering, servo steering, steer by wire
3. Brakes: Disc brake, drum brake, comparison of the designs

Learning Objectives:

The students have an overview of the modules which are necessary for the tracking of a motor vehicle and the power
transmission between vehicle and roadway. They have knowledge of different wheel suspensions, tyres, steering elements, and
brakes. They know different design versions, functions and the influence on driving and braking behavior. They are able to
correctly develop the appropriate components. They are ready to analyze, to evaluate, and to optimize the complex interaction
of the different components under consideration of boundary conditions.

Literature
Elective literature:

1. Robert Bosch GmbH: Automotive Handbook, 9th Edition, Wiley, Chichester 2015

2. Heifding, B. / Ersoy, M.: Chassis Handbook - fundamentals, driving dynamics, components, mechatronics, perspectives,
Vieweg+Teubner, Wiesbaden 2011

3. GielBler, M. / Gnadler, R.: Script to the lecture "Automotive Engineering 11", KIT, Institut of Vehicle System Technology,
Karlsruhe, annual update
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3 COURSES Course: Automotive Vision [T-MACH-105218]

3.13 Course: Automotive Vision [T-MACH-105218]

Responsible:  Dr. Martin Lauer
Prof. Dr.-Ing. Christoph Stiller

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104849 - Major Field Automotive Engineering

Type Credits Grading scale Recurrence Version
Written examination 6 Grade to a third Each summer term 2
Events
ST2022 2138340 | Automotive Vision 3SWS |Lecture/H | Lauer, Fehler
Exams
ST 2022 | 76-T-MACH-105218 | Automotive Vision | stiller, Lauer

Legend: B Online, §3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
Type of Examination: written exam

Duration of Examination: 60 minutes

Prerequisites
none

Below you will find excerpts from events related to this course:

Automotive Vision Lecture (V)
2138340, SS 2022, 3 SWS, Language: English, Open in study portal Online

Content
Lernziele (EN):

Machine perception and interpretation of the environment for the basis for the generation of intelligent behaviour. Especially
visual perception opens the door to novel automotive applications. First driver assistance systems can already improve safety,
comfort and efficiency in vehicles. Yet, several decades of research will be required to achieve an automated behaviour with a
performance equivalent to a human operator. The lecture addresses students in mechanical engineering and related subjects
who intend to get an interdisciplinary knowledge in a state-of-the-art technical domain. Machine vision, vehicle kinematics and
advanced information processing techniques are presented to provide a broad overview on Reeing vehicles'. Application
examples from cutting-edge and future driver

assistance systems illustrate the discussed subjects.

Lehrinhalt (EN):

. Driver assistance systems

. Binocular vision

. Feature point methods

. Optical flow/tracking in images
. Tracking and state estimation
. Self-localization and mapping
. Lane recognition

. Behavior recognition

O~NOOOTHAWN =

Nachweis: Written examination 60 minutes
Arbeitsaufwand (EN): 120 hours

Literature
Foliensatz zur Veranstaltung wird als kostenlose pdf-Datei bereitgestellt. Weitere Empfehlungen werden in der Vorlesung
bekannt gegeben.
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3 COURSES

Course: Basics in Measurement and Control Systems [T-MACH-104745]

3.14 Course: Basics in Measurement and Control Systems [T-MACH-104745]

Responsible:
Organisation:

Prof. Dr.-Ing. Christoph Stiller
KIT Department of Mechanical Engineering

Part of: M-MACH-104847 - Major Field Fundamentals of Engineering
Type Credits Grading scale Recurrence Version
Written examination 7 Grade to a third Each winter term 3
Events
WT 22/23 [2137301 Measurement and Control 3SWS |Lecture/ @ Stiller
Systems
WT 22/23 [2137302 Measurement and Control 1SWS | Practice / € Stiller, Fischer,
Systems (Tutorial) MiRigmann
WT 22/23 | 3137020 Measurement and Control 3SWS |Lecture/ € Stiller
Systems
WT 22/23 |3137021 Measurement and Control 1 SWS Practice / @ Stiller, Fischer,
Systems (Tutorial) MuRigmann
Exams
ST 2022 76-T-MACH-104745 | Basis of Measurement and Control Systems | Stiller
Legend: B Online, £3 Blended (On-Site/Online), @ On-Site, X Cancelled
Competence Certificate
written exam
2,5 hours
Prerequisites
none
Below you will find excerpts from events related to this course:
Measurement and Control Systems Lecture (V)
On-Site

2137301, WS 22/23, 3 SWS, Language: German, Open in study portal
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3 COURSES Course: Basics in Measurement and Control Systems [T-MACH-104745]

Content
Lehrinhalt (EN):

1 Dynamic systems

2 Properties of important systems and modeling
3 Transfer characteristics and stability

4 Controller design

5 Fundamentals of measurement

6 Estimation

7 Sensors

8 Introduction to digital measurement

Lernziele (EN):

Measurement and control of physical entities is a vital requirement in most technical applications. Such entities may comprise
e.g. pressure, temperature, flow, rotational speed, power, voltage and electrical current, etc.. From a general perspective, the
objective of measurement is to obtain information about the state of a system while control aims to influence the state of a
system in a desired manner. This lecture provides an introduction to this field and general systems theory. The control part of the
lecture presents classical linear control theory. The measurement part discusses electrical measurement of non-electrical
entities.

Voraussetzungen (EN)

Fundamentals in physics and electrical engineering; ordinary linear differential equations; Laplace
transform

Nachweis (EN)

written exam; duration 2,5 h; paper reference materials only (no calculator)
Arbeitsaufwand (EN):

210 hours

Literature
Buch zur Vorlesung:
C. Stiller: Grundlagen der Mess- und Regelungstechnik, Shaker Verlag, Aachen, 2005

* Measurement and Control Systems:

R.H. Cannon: Dynamics of Physical Systems, McGraw-Hill Book Comp., New York,

1967

G.F. Franklin: Feedback Control of Dynamic Systems, Addison-Wesley Publishing Company,
USA, 1988

R. Dorf and R. Bishop: Modern Control Systems, Addison-Wesley

C. Phillips and R. Harbor: Feedback Control Systems, Prentice-Hall

» Regelungstechnische Blcher:

J. Lunze: Regelungstechnik 1 & 2, Springer-Verlag

R. Unbehauen: Regelungstechnik 1 & 2, Vieweg-Verlag

O. Fdllinger: Regelungstechnik, Hithig-Verlag

W. Leonhard: Einfiihrung in die Regelungstechnik, Teubner-Verlag

Schmidt, G.: Grundlagen der Regelungstechnik, Springer-Verlag, 2. Aufl., 1989

* Messtechnische Biicher:

E. Schriifer: Elektrische MeRtechnik, Hanser-Verlag, Miinchen, 5. Aufl., 1992

U. Kiencke, H. Kronmdiller, R. Eger: Mef3technik, Springer-Verlag, 5. Aufl., 2001

H.-R. Trankler: Taschenbuch der Messtechnik, Verlag Oldenbourg Miinchen, 1996

W. Pfeiffer: Elektrische Messtechnik, VDE Verlag Berlin 1999

Kronmdiller, H.: Prinzipien der ProzeBmefRtechnik 2, Schnacker-Verlag, Karlsruhe, 1. Aufl.,
1980

Measurement and Control Systems Lecture (V)
3137020, WS 22/23, 3 SWS, Language: English, Open in study portal On-Site
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3 COURSES Course: Basics in Measurement and Control Systems [T-MACH-104745]

Content
Lehrinhalt (EN):

1 Dynamic systems

2 Properties of important systems and modeling
3 Transfer characteristics and stability

4 Controller design

5 Fundamentals of measurement

6 Estimation

7 Sensors

8 Introduction to digital measuremen

Lernhziele (EN):

Measurement and control of physical entities is a vital requirement in most technical applications. Such entities may comprise
e.g. pressure, temperature, flow, rotational speed, power, voltage and electrical current, etc.. From a general perspective, the
objective of measurement is to obtain information about the state of a system while control aims to influence the state of a
system in a desired manner. This lecture provides an introduction to this field and general systems theory. The control part of the
lecture presents classical linear control theory. The measurement part discusses electrical measurement of non-electrical
entities.

Nachweis (EN): written exam; duration 2,5 h; paper reference materials only (no calculator)
Arbeitsaufwand (EN): 180 hours

Literature
* Measurement and Control Systems:

R.H. Cannon: Dynamics of Physical Systems, McGraw-Hill Book Comp., New York,1967
G.F. Franklin: Feedback Control of Dynamic Systems, Addison-Wesley Publishing Company,
USA, 1988

R. Dorf and R. Bishop: Modern Control Systems, Addison-Wesley

C. Phillips and R. Harbor: Feedback Control Systems, Prentice-Hall

» Regelungstechnische Blcher:

J. Lunze: Regelungstechnik 1 & 2, Springer-Verlag

R. Unbehauen: Regelungstechnik 1 & 2, Vieweg-Verlag

O. Fdllinger: Regelungstechnik, Huthig-Verlag

W. Leonhard: Einfiihrung in die Regelungstechnik, Teubner-Verlag

Schmidt, G.: Grundlagen der Regelungstechnik, Springer-Verlag, 2. Aufl., 1989

* Messtechnische Biicher:

E. Schrifer: Elektrische MeRtechnik, Hanser-Verlag, Miinchen, 5. Aufl., 1992

U. Kiencke, H. Kronmiller, R. Eger: Mef3technik, Springer-Verlag, 5. Aufl., 2001

H.-R. Trankler: Taschenbuch der Messtechnik, Verlag Oldenbourg Miinchen, 1996

W. Pfeiffer: Elektrische Messtechnik, VDE Verlag Berlin 1999

Kronmdiller, H.: Prinzipien der ProzeBmeRtechnik 2, Schnacker-Verlag, Karlsruhe, 1. Aufl., 1980

Measurement and Control Systems (Tutorial) Practice (U)
3137021, WS 22/23, 1 SWS, Language: English, Open in study portal On-Site

Content
Tutorial for Measurement and Control Systems
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3 COURSES

Course: Basics of Finite Elements [T-BGU-100047]

3.15 Course: Basics of Finite Elements [T-BGU-100047]

Responsible:
Organisation:

Prof. Dr.-Ing. Peter Betsch
KIT Department of Civil Engineering, Geo and Environmental Sciences

Part of: M-MACH-105405 - Courses of the Department of Civil Engineering, Geo and Environmental Sciences
Type Credits Grading scale Recurrence Version
Oral examination 5 Grade to a third Each term 2

Events

WT 22/23 | 6215901 Grundlagen Finite Elemente 2 SWS | Lecture / € Betsch

WT 22/23 |6215902 Ubungen zu Grundlagen Finite 2 SWS | Practice / @ Kinon

Elemente
Exams
ST 2022 8243100047 Fundamentals of Finite Elements | Betsch

Legend: B Online, €3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
oral exam, appr. 30 min.

Prerequisites

none

Recommendation

none

Annotation
none
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3 COURSES

Course: Basics of Technical Logistics | [T-MACH-109919]

3.16 Course: Basics of Technical Logistics | [T-MACH-109919]

Responsible:

Organisation:

Part

Dr.-Ing. Martin Mittwollen

Dr.-Ing. Jan Oellerich

KIT Department of Mechanical Engineering

of: M-MACH-104852 - Major Field Production Technology
Type Credits Grading scale
Written examination 4 Grade to a third

Recurrence Ve
Each winter term

rsion
1

Events

WT 22/23 |2117095 Basics of Technical 3 SWS | Lecture / Practice (/ | Mittwollen, Oellerich
Logistics |

Exams

ST 2022 76-T-MACH-109919 Basics of Technical Logistics | Mittwollen

ST 2022 76-T-MACH-109919-mPr | Basics of Technical Logistics | Mittwollen

WT 22/23 | 76-T-MACH-109919 Basics of Technical Logistics | Mittwollen

Legend: B Online, £3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
The assessment consists of a written exam (60 min.) according to § 4 paragraph 2 Nr. 1 of the examination regulation.

Prerequisites

none

Recommendation
Knowledge of the basics of technical mechanics preconditioned.

Below you will find excerpts from events related to this course:

Basics of Technical Logistics |

2117095, WS 22/23, 3 SWS, Language: German, Open in study portal

Content

« effect model of conveyor machines

» elements for the change of position and orientation

¢ conveyor processes

* identification systems

e drives

* mechanical behaviour of conveyors

» structure and function of conveyor machines

» elements of intralogistics

Lecture / Practice (VU)

Blended (On-Site/Online)

« sample applications and calculations in addition to the lectures inside practical lectures

Students are able to:

Describe processes and machines of technical logistics,

Refer to industrially used machines

* Model the fundamental structures and the impacts of material handling machines with mathematical models,

Model real machines applying knowledge from lessons and calculate their dimensions.
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3 COURSES Course: Basics of Technical Logistics | [T-MACH-109919]

Organizational issues
Die Erfolgskontrolle erfolgt in Form einer schritflichen oder miindlichen Priifung (nach §4 (2), 1 bzw. 2SPO).

The assessment consists of a written or oral exam according to Section 4 (2), 1 or 2of the examination regulation.
Es wird Kenntnis der Grundlagen der Technischen Mechanik vorausgesetzt.

Basics knowledge of technical mechanics is preconditioned.

Erganzungsblatter, Présentationen, Tafel.

Supplementary sheets, presentations, blackboard.

Prasenz: 48Std

Nacharbeit: 132Std

presence: 48h

rework: 132h

Literature
Empfehlungen in der Vorlesung / Recommendations during lessons
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3 COURSES Course: Basics of Technical Logistics Il [T-MACH-109920]

3.17 Course: Basics of Technical Logistics Il [T-MACH-109920]

Responsible:  Dr.-Ing. Maximilian Hochstein
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104852 - Major Field Production Technology

Type Credits Grading scale Recurrence Version
Written examination 6 Grade to a third Each winter term 2
Events
WT 22/23 [2117098 Basics of Technical 3 SWS | Lecture / Practice (/ | Oellerich
Logistics Il

Exams

ST 2022 76-T-MACH-109920 Basics of Technical Logistics Il Oellerich, Hochstein,
Mittwollen

ST 2022 76-T-MACH-109920-mPr | Basics of Technical Logistics |l Mittwollen, Oellerich,
Hochstein

WT 22/23 | 76-T-MACH-109920 Basics of Technical Logistics Il Hochstein, Mittwollen,
Oellerich

Legend: B Online, €3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
The assessment consists of a written exam (60 min.) according to § 4 paragraph 2 Nr. 1 of the examination regulation.

Prerequisites
none

Recommendation
Knowledge of the basics of technical mechanics and out of "Basic of Technical Logstics I" (T-MACH-109919) preconditioned.
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3 COURSES Course: Behaviour Generation for Vehicles [T-MACH-105367]

3.18 Course: Behaviour Generation for Vehicles [T-MACH-105367]

Responsible:  Maximilian Naumann
Moritz Werling

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104849 - Major Field Automotive Engineering

Type Credits Grading scale Recurrence Version
Written examination 6 Grade to a third Each winter term 2
Events
WT 22/23 |2138336 Behaviour Generation for 3SWS |Lecture/ 3 Werling, Naumann
Vehicles

Exams

ST 2022 76-T-MACH-105367 | Behaviour Generation for Vehicles Stiller

WT 22/23 | 76-T-MACH-105367 | Behaviour Generation for Vehicles Stiller

Legend: B Online, €3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
written examination

60 min.
Simple calculators are allowed, programmable or graphical ones are prohibited.

Prerequisites
none

Below you will find excerpts from events related to this course:

Behaviour Generation for Vehicles Lecture (V)
2138336, WS 22/23, 3 SWS, Language: German, Open in study portal Blended (On-Site/Online)

Content
Lernziele (EN):

Modern vehicle control systems like ABS or ESP transform the intention of the driver into a

corresponding behaviour of the vehicle. This is achieved by compensating disturbances like a

varying traction for example. Within the recent years, vehicles have been increasingly equipped with sensors that gather
information about the environment (Radar, Lidar and Video for example). This enables the vehicles to generate an 'intelligent’
behaviour and transform this behaviour into control signals for actors. Several so called 'driver assistance systems' have already
achieved remarkable improvements as far as comfort, safety and efficiency are concerned. But

nevertheless, several decades of research will be required to achieve an automated behaviour with a performance equivalent to
a human operator ('the driver'). The lecture addresses students in mechanical engineering and related subjects who intend to
get an interdisciplinary knowledge in a state-of-the-art technical domain. Information technology, control theory and kinematic
aspects are treated to provide a broad overview over vehicle

guidance. Application examples from cutting-edge and future driver assistance systems illustrate

the discussed subjects.

Nachweis: written exam
Arbeitsaufwand: 180 hours

Literature
Foliensatz zur Veranstaltung wird als kostenlose pdf-Datei bereitgestellt. Weitere Empfehlungen werden in der Vorlesung
bekannt gegeben.
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3 COURSES Course: Bioelectric Signals [T-ETIT-101956]

3.19 Course: Bioelectric Signals [T-ETIT-101956]

Responsible:  Dr.-Ing. Axel Loewe
Organisation:  KIT Department of Electrical Engineering and Information Technology
Part of: M-MACH-104882 - Courses of the Department of Electrical Engineering and Information Technology

Type Credits Grading scale Recurrence Version
Written examination 3 Grade to a third Each summer term 2
Events
ST2022 2305264 | Bioelectric Signals 2SWS | Lecture / @ | Loewe
Exams
ST2022 |7305264 | Bioelectric Signals | Loewe

Legend: B Online, £3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
The examination is a written examination with a duration of 90 minutes.

Prerequisites
none
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3 COURSES Course: Biomedical Measurement Techniques | [T-ETIT-106492]

3.20 Course: Biomedical Measurement Techniques | [T-ETIT-106492]

Responsible:  Prof. Dr. Werner Nahm
Organisation:  KIT Department of Electrical Engineering and Information Technology
Part of: M-MACH-104882 - Courses of the Department of Electrical Engineering and Information Technology

Type Credits Grading scale Recurrence Version
Written examination 3 Grade to a third Each winter term 1
Events
WT 22/23 |2305269 Biomedical Measurement 2SWS |Lecture/ 3 Nahm, Schaufelberger
Techniques |
Exams
WT 22/23 | 7305269 Biomedical Measurement Techniques | | Nahm

Legend: B Online, €3 Blended (On-Site/Online), @ On-Site, X Cancelled

Prerequisites
T-ETIT-101928 - Biomedizinische Messtechnik | darf weder begonnen noch abgeschlossen sein.
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3 COURSES Course: BioMEMS - Microsystems Technologies for Life-Sciences and Medicine | [T-MACH-100966]

3.21 Course: BioMEMS - Microsystems Technologies for Life-Sciences and
Medicine | [T-MACH-100966]

Responsible:  Prof. Dr. Andreas Guber
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104850 - Major Field Mechatronics and Microsystem Technology

Type Credits Grading scale Recurrence Version
Written examination 4 Grade to a third Each winter term 2
Events
WT 22/23 |2141864 BioMEMS - Microsystems 2SWS |Lecture/ 3 Guber, Ahrens
Technologies for Life-Sciences
and Medicine |
Exams
ST 2022 76-T-MACH-100966 | BioMEMS - Microsystems Technologies for Life-Sciences and Guber
Medicine |

Legend: B Online, 3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
written exam (75 Min.)

Prerequisites
none

Below you will find excerpts from events related to this course:

BioMEMS - Microsystems Technologies for Life-Sciences and
Medicine |
2141864, WS 22/23, 2 SWS, Language: German, Open in study portal

Lecture (V)
Blended (On-Site/Online)

Literature
Menz, W., Mohr, J., O. Paul: Mikrosystemtechnik fiir Ingenieure, VCH-Verlag, Weinheim, 2005

M. Madou
Fundamentals of Microfabrication
Taylor & Francis Ltd.; Auflage: 3. Auflage. 2011
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3 COURSES Course: BioMEMS - Microsystems Technologies for Life-Sciences and Medicine Il [T-MACH-100967]

3.22 Course: BioMEMS - Microsystems Technologies for Life-Sciences and
Medicine Il [T-MACH-100967]

Responsible:  Prof. Dr. Andreas Guber
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104850 - Major Field Mechatronics and Microsystem Technology

Type Credits Grading scale Recurrence Version
Written examination 4 Grade to a third Each summer term 2
Events
ST 2022 2142883 BioMEMS - Microsystems 2 SWS Lecture / B Guber, Ahrens
Technologies for Life-Sciences
and Medicine Il
Exams
ST 2022 76-T-MACH-100967 | BioMEMS - Microsystems Technologies for Life-Sciences and Guber
Medicine Il

Legend: B Online, £3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
Written exam (75 Min.)

Prerequisites
none

Below you will find excerpts from events related to this course:

BioMEMS - Microsystems Technologies for Life-Sciences and Medicine Il Lecture (V)
2142883, SS 2022, 2 SWS, Language: German, Open in study portal Online

Content

Examples of use in Life-Sciences and biomedicine: Microfluidic Systems:
LabCD, Protein Cristallisation

Microarrys

Tissue Engineering

Cell Chip Systems

Drug Delivery Systems

Micro reaction technology

Microfluidic Cells for FTIR-Spectroscopy

Microsystem Technology for Anesthesia, Intensive Care and Infusion
Analysis Systems of Person’s Breath

Neurobionics and Neuroprosthesis

Nano Surgery

Organizational issues
Die Vorlesung findet im Sommersemester aufgrund der aktuellen Situation bis auf Weiteres online statt. Zu jedem
Vorlesungstermin werden via ILIAS die jeweiligen Folien im PDF-Format zur Verfligung gestellt.

Die Vorlesung wird voraussichtlich mit der Software ZOOM oder MS Teams zu den im Vorlesungsverzeichnis angekindigten
Terminen (hier: Montag 11:30 - 13:00 Uhr) durchgefiihrt werden. Weitere Informationen werden sobald wie mdglich via ILIAS zur
Verfligung gestellt.

Literature
Menz, W., Mohr, J., O. Paul: Mikrosystemtechnik fiir Ingenieure, VCH-Verlag, Weinheim, 2005

Buess, G.: Operationslehre in der endoskopischen Chirurgie, Band | und II;
Springer-Verlag, 1994

M. Madou

Fundamentals of Microfabrication
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3 COURSES Course: BioMEMS - Microsystems Technologies for Life-Sciences and Medicine 11l [T-MACH-100968]

3.23 Course: BioMEMS - Microsystems Technologies for Life-Sciences and
Medicine Ill [T-MACH-100968]

Responsible:  Prof. Dr. Andreas Guber
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104850 - Major Field Mechatronics and Microsystem Technology

Type Credits Grading scale Recurrence Version
Written examination 4 Grade to a third Each summer term 2
Events
ST 2022 2142879 BioMEMS - Microsystems 2 SWS Lecture / B Guber, Ahrens
Technologies for Life-Sciences
and Medicine Il
Exams
ST 2022 76-T-MACH-100968 | BioMEMS - Microsystems Technologies for Life-Sciences and Guber
Medicine IlI

Legend: B Online, £3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
Written exam (75 Min.)

Prerequisites
none

Below you will find excerpts from events related to this course:

BioMEMS - Microsystems Technologies for Life-Sciences and Medicine Il Lecture (V)
2142879, SS 2022, 2 SWS, Language: German, Open in study portal Online

Content

Examples of use in minimally invasive therapy
Minimally invasive surgery (MIS)

Endoscopic neurosurgery

Interventional cardiology

NOTES

OP-robots and Endosystems

License of Medical Products and Quality Management

Organizational issues

Die Vorlesung findet im Sommersemester aufgrund der aktuellen Situation bis auf Weiteres online statt. Zu jedem
Vorlesungstermin werden via ILIAS die jeweiligen Folien im PDF-Format zur Verfligung gestellt.

Die Vorlesung wird voraussichtlich mit der Software ZOOM oder MS Teams zu den im Vorlesungsverzeichnis angekindigten
Terminen (hier: Montag: 14:00 - 15:30 Uhr) durchgefiihrt werden. Weitere Informationen werden sobald wie mdglich via ILIAS
zur Verfiigung gestellt.

Literature
Menz, W., Mohr, J., O. Paul: Mikrosystemtechnik fur Ingenieure, VCH-Verlag, Weinheim, 2005

Buess, G.: Operationslehre in der endoskopischen Chirurgie, Band | und II;
Springer-Verlag, 1994

M. Madou

Fundamentals of Microfabrication
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3 COURSES Course: Bionics for Engineers and Natural Scientists [T-MACH-102172]

3.24 Course: Bionics for Engineers and Natural Scientists [T-MACH-102172]

Responsible:  apl. Prof. Dr. Hendrik Holscher
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104850 - Major Field Mechatronics and Microsystem Technology

Type Credits Grading scale Recurrence Version
Oral examination 4 Grade to a third Each summer term 1
Exams
ST 2022 76-T-MACH-102172 | Einfuhrung in die Bionik Holscher
WT 22/23 | 76-T-MACH-102172 | Introduction into Biomimetics Holscher

Competence Certificate
written or oral exam

Prerequisites
none
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3 COURSES Course: BUS-Controls [T-MACH-102150]

3.25 Course: BUS-Controls [T-MACH-102150]

Responsible:  Simon Becker
Prof. Dr.-Ing. Marcus Geimer

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104849 - Major Field Automotive Engineering

Type Credits Grading scale Recurrence Version
Oral examination 4 Grade to a third Each summer term 2
Events
ST 2022 2114080 Control of Mobile Machines 2 SWS |Lecture/ <<S$ | Geimer, Becker

Legend: B Online, £3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
The assessment consists of an oral exam (20 min) taking place in the recess period. The exam takes place in every semester.
Re-examinations are offered at every ordinary examination date.

Prerequisites
Required for the participation in the examination is the preparation of a report during the semester. The partial service with the
code T-MACH-108889 must have been passed.

Modeled Conditions
The following conditions have to be fulfilled:

1. The course T-MACH-108889 - BUS-Controls - Advance must have been passed.

Recommendation
Basic knowledge of electrical engineering is recommended. Programming skills are also helpful.

The number of participants is limited. A registration in mandatory, the details will be announced on the webpages of the Institute
of Vehicle System Technology / Institute of Mobile Machines. In case of too many applications, attendance will be granted based
on pre-qualification.

Annotation
The students will get an overview of the theoretic and practical functioning of different bus systems.

After the practical oriented lessons the students will be able to visualize the communication structure of different applications,
design basic systems and evaluate the complexity of programming of the complete system.

Hereunto the students program in the practical orientated lessons IFM-controllers using the programming environment
CoDeSys.

Content:

» Knowledge of the basics of data communication in networks
» Overview of the operating mode of current field buses

» Explicit observation of the operating mode and application areas of CAN buses
» Practical programming of an example application (hardware is provided)

Literature:
» Etschberger, K.: Controller Area Network, Grundlagen, Protokolle, Bausteine, Anwendungen; Minchen, Wien: Carl

Hanser Verlag, 2002.
« Engels, H.: CAN-Bus - CAN-Bus-Technik einfach, anschaulich und praxisnah dargestellt; Poing: Franzis Verlag, 2002.

Below you will find excerpts from events related to this course:

Control of Mobile Machines Lecture (V)
2114080, SS 2022, 2 SWS, Language: German, Open in study portal Blended (On-Site/Online)
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3 COURSES Course: BUS-Controls [T-MACH-102150]

Content

» Basics of sensors, controls and control architectures in mobile machines

» Basics and functionalities of data communication in mobile machines (CAN-Bus, PROFIBUS, Ethernet, ...)
* Legal aspects and requirements (SlL-level, ...)

» Requirements for sensors for use in mobile machines

« Introduction to machine learning methods and their application for the control of mobile machines

» Overview of current research and developments in the field of agricultural robotics

» Implementation of a specific task within the exercise lessons

» The results of the semester task will be summarized in a short report as a pre-requisite for the exam.

Learning objectives

The students learn the theoretical basics of data communication as well as the architecture of control systems in mobile
machines. Furthermore, they will be able to identify influences and general conditions during usage and derive practical and
legal requirements for sensors and control systems. The students will learn methods of machine learning for control tasks in
mobile machines as well as their architecture and the handling of training data. After participating in the exercise, they will be
able to implement, train and validate a control system for a specific task.

Recommendations

Basic knowledge of electrical engineering and computer science is recommended. Initial programming knowledge, preferably in
Python, is required. The number of participants is limited as hardware will be provided for the exercise. Prior registration is
required, details will be announced on the web pages of the Institute of Vehicle Systems Engineering / Department of Mobile
Machinery. In case of high registration numbers exceeding the capacities, a selection among all interested persons will take
place according to qualification.

regular attendance: 21 hours
total self-study: 92 hours

Literature

Etschberger, K.: Controller Area Network, Grundlagen, Protokolle, Bausteine, Anwendungen; Minchen, Wien: Carl Hanser
Verlag, 2002.

Engels, H.: CAN-Bus - CAN-Bus-Technik einfach, anschaulich und praxisnah dargestellt; Poing: Franzis Verlag, 2002.

AN-Bus-Technik einfach, anschaulich und praxisnah dargestellt; Poing: Franzis Verlag, 2002.
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3 COURSES Course: BUS-Controls - Advance [T-MACH-108889]

3.26 Course: BUS-Controls - Advance [T-MACH-108889]

Responsible:  Prof. Dr.-Ing. Marcus Geimer
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104849 - Major Field Automotive Engineering

Type Credits Grading scale Recurrence Version
Completed coursework 0 pass/fail Each summer term 1

Competence Certificate
Creation of control program

Prerequisites
none
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3 COURSES Course: CAD-NX Training Course [T-MACH-102187]

3.27 Course: CAD-NX Training Course [T-MACH-102187]

Responsible:  Prof. Dr.-Ing. Jivka Ovtcharova
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104851 - Major Field Product Development and Construction

Type Credits Grading scale Recurrence  Version
Completed coursework (practical) 2 pass/fail Each term 2

Events

ST 2022 2123357 CAD-NX training course 2 SWS | Practical course / Ovtcharova,
Mitarbeiter

WT 22/23 |2123357 CAD-NX training course 2 SWS | Practical course / Ovtcharova,
Mitarbeiter

Exams

ST 2022 76-T-MACH-102187 | CAD-NX Training Course Ovtcharova

Legend: B Online, €3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
Practical verification as academic achievement by working on a design task on the CAD computer, duration: 60 min.

Prerequisites
None

Recommendation
Dealing with technical drawings is required.

Annotation
For the practical course compulsory attendance exists.

Below you will find excerpts from events related to this course:

CAD-NX training course Practical course (P)
2123357, SS 2022, 2 SWS, Language: German/English, Open in study portal Blended (On-Site/Online)

Content

Overview of the functional range

Introduction to the work environment of NX

Basics of 3D-CAD modelling

Feature-based modelling

Freeform modelling

Generation of technical drawings

Assembly modelling

Finite element method (FEM) and multi-body simulation (MBS) with NX

e o o o o o o o

Students are able to:

« create their own 3D geometric models in the CAD system NX and generate drawings due to the created geometry

 carry out FE-studies and kinematic simulations using the integrated CAE tools

» use advanced, knowledge-based functionalities of NX to automate the creation of geometry and thus to ensure the
reusability of the models.

Organizational issues
Das Praktikum wird zum einen vorlesungsbegleitend sowie zum anderen als einwdchige Blockveranstaltung in der
vorlesungsfreien Zeit angeboten. Weitere Informationen siehe ILIAS.

Literature
Praktikumsskript
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3 COURSES Course: CAD-NX Training Course [T-MACH-102187]

CAD-NX training course Practical course (P)
2123357, WS 22/23, 2 SWS, Language: German, Open in study portal Blended (On-Site/Online)

Content

Overview of the functional range

Introduction to the work environment of NX

Basics of 3D-CAD modelling

Feature-based modelling

Freeform modelling

Generation of technical drawings

Assembly modelling

Finite element method (FEM) and multi-body simulation (MBS) with NX

e o o o o o o o

Students are able to:

« create their own 3D geometric models in the CAD system NX and generate drawings due to the created geometry

« carry out FE-studies and kinematic simulations using the integrated CAE tools

» use advanced, knowledge-based functionalities of NX to automate the creation of geometry and thus to ensure the
reusability of the models.

Organizational issues
Das Praktikum kann entweder vorlesungsbegleitend oder als einwdchige Blockveranstaltung in der vorlesungsfreien Zeit
absolviert werden. Weitere Informationen siehe ILIAS.

Literature
Praktikumsskript
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3 COURSES Course: CAE-Workshop [T-MACH-105212]

3.28 Course: CAE-Workshop [T-MACH-105212]

Responsible:  Prof. Dr.-Ing. Albert Albers
Prof. Dr.-Ing. Sven Matthiesen

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104851 - Major Field Product Development and Construction

Type Credits Grading scale Recurrence Version
Examination of another type 4 Grade to a third Each term 2
Events
ST 2022 2147175 CAE-Workshop 3SWS |Block/ @& Albers, Mitarbeiter
WT 22/23 |2147175 CAE-Workshop 3SWS |[Block / @ Albers, Mitarbeiter
Exams
ST 2022 | 76-T-MACH-105212 | CAE-Workshop Albers

Legend: B Online, £3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
Written test (with practical part on the computer), duration 60 min.

Prerequisites
None

Annotation
For a successful participation in the examination a continuous attendance at the workshop days is necessary. Limited number of
participants. Selection is made according to a selection procedure.

Below you will find excerpts from events related to this course:

CAE-Workshop Block (B)
2147175, SS 2022, 3 SWS, Language: German, Open in study portal On-Site

Content
Content:

Introduction to the finite element analysis (FEA)

Stess and modal analysis of finite element models using Abaqus/CAE as a preprocessor and Abaqus solver
Introduction to topology and shape optimization

Creation and calculation of various optimization models with the Abaqus optimization package

The students are able to:

* name the purposes and limits of numerical simulation and optimization of the virtual product development.

» solve simple realistic tasks in the field of finite element analysis, multi-body-simulation and structure optimization with
industrial common software (the content in winter and summer term is different).

» evaluate and to question the results of a simulation.

+ identify and improve the mistakes of a simulation or optimization.

Exam: 1h Regularly written

Regular attendance: 31.5 h
Self-study: 88.5 h

Organizational issues
Wir empfehlen den Workshop ab dem 5. Semester.

Anmeldung erforderlich. Weitere Informationen siehe IPEK-Homepage.
Anwesenheitspflicht
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3 COURSES

Literature
Kursunterlagen werden in llias bereitgestellt.
Content is provided on llias.

Course: CAE-Workshop [T-MACH-105212]

CAE-Workshop Block (B)

2147175, WS 22/23, 3 SWS, Language: German, Open in study portal On-Site

Content
Content:

Introduction to the finite element analysis (FEA)

Stess and modal analysis of finite element models using Abaqus/CAE as a preprocessor and Abaqus solver
Introduction to topology and shape optimization

Creation and calculation of various optimization models with the Abaqus optimization package

The students are able to:

name the purposes and limits of numerical simulation and optimization of the virtual product development.

solve simple realistic tasks in the field of finite element analysis, multi-body-simulation and structure optimization with
industrial common software (the content in winter and summer term is different).

evaluate and to question the results of a simulation.

identify and improve the mistakes of a simulation or optimization.

Exam: 1h Regularly written

Regular attendance: 31.5 h
Self-study: 88.5 h

Organizational issues
Wir empfehlen den Workshop ab dem 5. Semester.

Anmeldung erforderlich. Weitere Informationen siehe IPEK-Homepage.

Anwesenheitspflicht

Literature
Kursunterlagen werden in llias bereitgestellt.

Content is provided on llias.
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3 COURSES Course: CATIA Advanced [T-MACH-105312]

3.29 Course: CATIA Advanced [T-MACH-105312]

Responsible:  Prof. Dr.-Ing. Jivka Ovtcharova
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104851 - Major Field Product Development and Construction

Type Credits Grading scale Recurrence  Version
Examination of another type 4 Grade to a third Each term 1

Events

ST 2022 2123380 CATIA advanced 3SWS |Project (P/ $3 Ovtcharova,
Mitarbeiter

WT 22/23 [2123380 Advanced CATIA 3SWS |Project (P/ $3 Ovtcharova,
Mitarbeiter

Exams

ST 2022 76-T-MACH-105312 | CATIA Advanced | Ovtcharova

Legend: B Online, €3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
Assessment of another type. Design project and written documentation in team work and final presentation. Grading: Project
work 3/5, documentation 1/5 and presentation 1/5.

Prerequisites
none

Below you will find excerpts from events related to this course:

CATIA advanced Project (PRO)
2123380, SS 2022, 3 SWS, Language: German/English, Open in study portal Blended (On-Site/Online)

Content

In this design project, students develop a product in small groups according to an agile approach using the 3DEXPERIENCE
platform (CATIA V6) from Dassault Systémes. The extended functionalities of the platform are addressed and model-based work
is carried out.

The development process is traced from the idea to the finished model. The main focus is on independent solution finding,
teamwork, function fulfillment, production and design. The project results are presented at the end of the semester.

Organizational issues
Siehe ILIAS-Kurs.

Literature
Keine / None
Advanced CATIA Project (PRO)
2123380, WS 22/23, 3 SWS, Language: German/English, Open in study portal Blended (On-Site/Online)
Content

In this design project, students develop a product in small groups according to an agile approach using the 3DEXPERIENCE
platform (CATIA V6) from Dassault Systémes. The extended functionalities of the platform are addressed and model-based work
is carried out.

The development process is traced from the idea to the finished model. The main focus is on independent solution finding,
teamwork, function fulfillment, production and design. The project results are presented at the end of the semester.

Organizational issues
Siehe ILIAS zur Lehrveranstaltung

Literature
Keine / None
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3 COURSES

Course: CATIA CAD Training Course [T-MACH-102185]

3.30 Course: CATIA CAD Training Course [T-MACH-102185]

Responsible:  Prof. Dr.-Ing. Jivka Ovtcharova
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104851 - Major Field Product Development and Construction

Type Credits Grading scale Recurrence  Version
Completed coursework (practical) 2 pass/fail Each term 2

Events

ST 2022 2123358 CATIA CAD training course 2 SWS | Practical course / Ovtcharova,
Mitarbeiter

WT 22/23 |2123358 CATIA CAD training course 2 SWS | Practical course / Ovtcharova,
Mitarbeiter

Exams

ST 2022 76-T-MACH-102185 | CATIA CAD Training Course Ovtcharova

Legend: B Online, €3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
Practical examination on CAD computer, duration: 60 min.

Prerequisites
None

Recommendation
Dealing with technical drawings is required.

Annotation
For the practical course attendance is compulsory.

Below you will find excerpts from events related to this course:

CATIA CAD training course

2123358, SS 2022, 2 SWS, Language: German/English, Open in study portal

Content

Basics of CATIA such as user interface, handling etc.
Production and processing of different model types
Production of basic geometries and parts
Generation of detailed drawings

Integration of partial solutions in modules

Working with constrains

Strength analysis with FEM

Kinematic simulation with DMU

Dealing with CATIA Knowledgeware

e o o o o o o o o

Students are able to:

Practical course (P)
Blended (On-Site/Online)

« create their own 3D geometric models in the CAD system CATIA and generate drawings due to the created geometry
+ carry out FE-studies and kinematic simulations using the integrated CAE tools
» use advanced, knowledge-based functionalities of CATIA to automate the creation of geometry and thus to ensure the

reusability of the models.

Organizational issues

Das Praktikum wird einerseits vorlesungsbegleitend sowie andererseits als einwéchige Blockveranstaltung in der
vorlesungsfreien Zeit angeboten. Weitere Informationen siehe ILIAS.

Literature
Praktikumskript
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3 COURSES Course: CATIA CAD Training Course [T-MACH-102185]

CATIA CAD training course Practical course (P)
2123358, WS 22/23, 2 SWS, Language: German, Open in study portal Blended (On-Site/Online)

Content

Basics of CATIA such as user interface, handling etc.
Production and processing of different model types
Production of basic geometries and parts
Generation of detailed drawings

Integration of partial solutions in modules

Working with constrains

Strength analysis with FEM

Kinematic simulation with DMU

Dealing with CATIA Knowledgeware

e o o o o o o o o

Students are able to:

« create their own 3D geometric models in the CAD system CATIA and generate drawings due to the created geometry

 carry out FE-studies and kinematic simulations using the integrated CAE tools

» use advanced, knowledge-based functionalities of CATIA to automate the creation of geometry and thus to ensure the
reusability of the models.

Organizational issues
Das Praktikum kann vorlesungsbegleitend absolviert werden oder als einwdchige Blockveranstaltung in der vorlesungsfreien
Zeit. Weitere Informationen siehe ILIAS.

Literature
Praktikumskript
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3 COURSES Course: Ceramic Matrix Composites [T-MACH-106722]

3.31 Course: Ceramic Matrix Composites [T-MACH-106722]

Responsible:  Prof. Dr.-Ing. Dietmar Koch
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104854 - Major Field Materials and Structures for High Performance Systems

Type Credits Grading scale Recurrence Version
Oral examination 4 Grade to a third Each winter term 1

Competence Certificate
oral exam
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3 COURSES Course: CFD for Power Engineering [T-MACH-105407]

3.32 Course: CFD for Power Engineering [T-MACH-105407]

Responsible:  Dr. Ivan Otic
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104878 - Specification in Mechanical Engineering
M-MACH-105134 - Elective Module Mechanical Engineering

Type Credits Grading scale Recurrence Version
Oral examination 4 Grade to a third Each summer term 1
Events
ST 2022 | 2130910 | CFD for Power Engineering 2SWS |Lecture/ 3 | Otic
Exams
ST 2022 | 76-T-MACH-105407 | CFD in Power Engineering | otic

Legend: B Online, §3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
Oral exam, 30 min

Prerequisites
none

Below you will find excerpts from events related to this course:

CFD for Power Engineering Lecture (V)
2130910, SS 2022, 2 SWS, Language: English, Open in study portal Blended (On-Site/Online)
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3 COURSES Course: CFD for Power Engineering [T-MACH-105407]

Content
Contents:

The course is aimed of giving the fundamental of Computational Fluid Dynamics (CFD) for energy technologies. Starting from
the basic physical phenomena equations an overview on computational methods and turbulence modeling is given.

The course consists of both, a theoretical and a numerical component. The former will deal with the derivations and properties
of the methods and models for CFD. The numerical part will make use of open source CFD computer program OpenFOAM to
give a "hands on" insight into the simulation of turbulent flows. After completing the course you should be able to establish a
connection between theory and CFD modeling and simulation for energy applications.

Tentative Course Outline:

The weekly coverage might change as it depends on the progress of the class.
Content

Introduction: What is Computational Fluid Dynamics?
Governing Equations

Numerical Methods: Introduction

Numerical Methods: Finite Volume

Numerical Methods: Solution of ordinary differential equations
Numerical Methods: Convergence and numerical stability
Turbulence and Turbulence Modelling

Reynolds Averaged Navier-Stokes Simulation Approach

Heat Transfer

CFD Project:

OCONOOAPSWN -~

» Part of this class is performing CFD simulations of turbulent heat and mass transfer using open-source CFD software
OpenFOAM

« After CFD analysis is completed students have to write a technical report

» Projects are to be performed individually or in teams of two but every student writes his own report

» The CFD analysis technical report is part of the final examination.

Objectives:
After completing the course students:

« are able to understand fundamentals of non-linear partial differential equations

» will get working knowledge of computational techniques that can be used for solving engineering heat and mass transfer
problems

 are able to understand fundamentals of statistical fluid mechanics and to derive RANS transport equations

* have learned how to computationally solve turbulent heat and mass transfer problems using OpenFOAM software

+ are able to present their results in form of technical report.

Literature
Vorlesungsskript

Projektskript und Unterlagen

An Introduction to Computational Fluid Dynamics: The Finite Volume Method, H. Versteeg and
W. Malalasekra, 2007.

Ferziger, J; Peric, M.: Computational Methods for Fluid Dynamics, Springer 2002.
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3 COURSES Course: CFD-Lab Using OpenFOAM [T-MACH-105313]

3.33 Course: CFD-Lab Using OpenFOAM [T-MACH-105313]

Responsible:  Dr.-Ing. Rainer Koch

Organisation:  KIT Department of Mechanical Engineering
Institute of Thermal Turbomachinery

Part of: M-MACH-104848 - Major Field Energy and Environmental Engineering

Type Credits Grading scale Recurrence Version
Completed coursework 4 pass/fail Each winter term 1
Events
WT 22/23 |2169459 CFD-Lab using OpenFOAM 3 SWS | Practical course / Koch
Q:
Exams
ST 2022 76-T-MACH-105313 | CFD-Lab Using Open Foam Koch

Legend: B Online, §3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
Successful solution of problems

Prerequisites
none

Below you will find excerpts from events related to this course:

CFD-Lab using OpenFOAM
2169459, WS 22/23, 3 SWS, Language: German, Open in study portal

Content

» Successful solution of problems
» A CD containing the course material will be handed out to the students

Introduction to using Open Foam

Grid generation

Boundary conditions

Numerical errors

Discretization schemes

Turbulence models

Two phase flow - spray

Two Phase flow - Volume of Fluid method

The students are able to:

use OpenFOAM

generate simple grids or import grids into OpenFOAM
choose and define appropriate boundary conditions
estimate numerical errors and asses them

judge turbulence models and select an appropriate model
simulate 2-phase flows using suitable models

e o o o o o

Organizational issues

Literature

» Dokumentation zu Open Foam
* www.open foam.com/docs
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3 COURSES Course: Chemical, Physical and Material Scientific Aspects of Polymers in
Microsystem Technologies [T-MACH-102169]

3.34 Course: Chemical, Physical and Material Scientific Aspects of Polymers in
Microsystem Technologies [T-MACH-102169]

Responsible:  Dr.-Ing. Matthias Worgull
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104850 - Major Field Mechatronics and Microsystem Technology

Type Credits Grading scale Recurrence Version
Oral examination 3 Grade to a third Each term 1

Competence Certificate
The assessment will consist of a oral exam (30 min) (following §4 (2), 2 of the examination regulation).

Prerequisites
none
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3 COURSES Course: Coal Fired Power Plants [T-MACH-105410]

3.35 Course: Coal Fired Power Plants [T-MACH-105410]

Responsible:  Hon.-Prof. Dr. Thomas Schulenberg
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104878 - Specification in Mechanical Engineering
M-MACH-105134 - Elective Module Mechanical Engineering

Type Credits Grading scale Recurrence Version
Oral examination 4 Grade to a third Each winter term 1

Competence Certificate
Oral examination, Duration approximately 30 Minutes

no tools or reference materials may be used during the exam

Prerequisites
none
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3 COURSES Course: Cognitive Automobiles - Laboratory [T-MACH-105378]

3.36 Course: Cognitive Automobiles - Laboratory [T-MACH-105378]

Responsible:  Bernd Kitt
Dr. Martin Lauer
Prof. Dr.-Ing. Christoph Stiller

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104850 - Major Field Mechatronics and Microsystem Technology

Type Credits Grading scale Recurrence Version
Oral examination 6 Grade to a third Each summer term 1
Events
ST 2022 2138341 Cogitive Automobiles - 3SWs |/ sf?» Stiller, Lauer, Le Large
Laboratory
Exams
ST 2022 76-T-MACH-105378 | Cognitive Automobiles - Laboratory Stiller

Legend: B Online, €3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
oral exam

30 minutes

Prerequisites
none

Annotation
The number of participants is limited. A registration is mandatory, the details are announced on the webpages of the institute of
measurement and control systems (mrt). In case of too many interested students a subset will be selected (see website).

Below you will find excerpts from events related to this course:

Cogitive Automobiles - Laboratory
2138341, SS 2022, 3 SWS, Language: German, Open in study portal Blended (On-Site/Online)

Content
Lehrinhalt (EN):

1. Lane recognition

2. Object detection

3. Vehicle lateral control

4. Vehicle longitudinal control
5. Collision avoidance

Lernziele (EN):

The laboratory accompanies the lectures "Automotive Vision" and "Behaviour Generation for
Vehicles". It will provide the opportunity of turning theoretical skills taught in the lecture to
practice. The laboratory is divided into four groups with a maximum number of five students in
each group. During the lessons you will be supervised by scientific staff.

The lecture addresses students in mechanical engineering and related subjects who intend

to get an interdisciplinary knowledge in a state-of-the-art technical domain. Machine vision,
vehicle kinematics and advanced information processing techniques are presented to provide a
broad overview on "seeing vehicles". Each group is given the task to extract lane markings from
video images and generate a suitable trajectory which the vehicle should follow. Apart from
technical aspects in a highly innovative field of automotive technology, participants have the
opportunity of gathering important qualifications as i.e. implementation skills, acquisition and
comprehension of suitable literature, project and team work.

Nachweis: Colloquia, final race
Arbeitsaufwand: 120 hours
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3 COURSES Course: Cognitive Automobiles - Laboratory [T-MACH-105378]

Literature
Dokumentation zur SW und HW werden als pdf bereitgestellt.
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3 COURSES Course: Cognitive Systems [T-INFO-101356]

3.37 Course: Cognitive Systems [T-INFO-101356]

Responsible: Prof. Dr. Gerhard Neumann
Prof. Dr. Alexander Waibel

Organisation:  KIT Department of Informatics
Part of: M-MACH-104883 - Courses of the Department of Informatics

Type Credits Grading scale Recurrence Version
Written examination 6 Grade to a third Each summer term 1

Events

ST 2022 24572 Kognitive Systeme 4 SWS |Lecture / Practice (/ | Waibel, Neumann
Q:

WT 22/23 |2400158 Introduction to Artificial Intelligence |3 SWS [ Lecture / Practice (/ | Neumann, Friederich,
Q: Dahlinger, Shaj Kumar

Exams

ST 2022 7500157 Cognitive Systems Waibel, Neumann

WT 22/23 | 7500158 Cognitive Systems Waibel/Neumann Waibel, Neumann

Legend: B Online, £3 Blended (On-Site/Online), @ On-Site, X Cancelled
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3 COURSES Course: Combined Cycle Power Plants [T-MACH-105444]

3.38 Course: Combined Cycle Power Plants [T-MACH-105444]

Responsible:  Hon.-Prof. Dr. Thomas Schulenberg
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104878 - Specification in Mechanical Engineering
M-MACH-105134 - Elective Module Mechanical Engineering

Type Credits Grading scale Recurrence Version
Oral examination 4 Grade to a third Each summer term 1
Events
ST 2022 | 2170490 | Combined Cycle Power Plants 2 SWS | Lecture / € | Schulenberg
Exams
ST 2022 | 76-T-MACH-105444 | Combined Cycle Power Plants | Schulenberg

Legend: B Online, §3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
oral exam ca. 30 min

Prerequisites
none

Recommendation
We recommend to combine the lecture with the Simulator Exercises for Combined Cycle Power Plants (T-MACH-105445).

Below you will find excerpts from events related to this course:

Combined Cycle Power Plants Lecture (V)
2170490, SS 2022, 2 SWS, Language: English, Open in study portal On-Site

Content

The training objective of the course is the qualification for a research-related professional activity in power plant engineering.
The participants can name the most important components of the combined cycle power plant and describe their function. They
can design or modify combined cycle power plants independently and creatively. They have acquired a broad knowledge of this
power plant technology, including specific knowledge of gas turbine design, steam turbine design and boiler design. On this
basis, they can describe and analyze the specific behavior of the power plant components as well as the entire power plant in
the grid. Participants in the lecture have a trained analytical thinking and judgment in power plant design.

Layout of a combined cycle power plant, design and operation of gas turbines, of the heat recovery steam generator, of the
feedwater system and cooling systems. Design and operation of steam turbines, of the generator and its electrical systems.
System response to challinging grids, protection systems, water make-up and water chemistry. Design concepts of different
power plant manufacturers, innovative power plant concepts.

Literature
Die gezeigten Vorlesungsfolien und weiteres Unterrichtsmaterial werden bereitgestellit.

Ferner empfohlen:
C. Lechner, J. Seume, Stationare Gasturbinen, Springer Verlag, 2. Auflage 2010
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3 COURSES

Course: Combustion Engines | [T-MACH-102194]

3.39 Course: Combustion Engines | [T-MACH-102194]

Responsible: Prof. Dr. Thomas Koch
Dr.-Ing. Heiko Kubach

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104849 - Major Field Automotive Engineering

Type Credits Grading scale Recurrence Version
Oral examination 4 Grade to a third Each winter term 1
Events
WT 22/23 [2133113 CO2-neutral combustion engines | 4 SWS [ Lecture / Practice (/ | Koch
and their fuels | <

Exams

ST 2022 76-T-MACH-102194 | CO2-neutral combustion engines and their fuels | Koch, Kubach
WT 22/23 | 76-T-MACH-102194 [ CO2-neutral combustion engines and their fuels | Kubach, Koch

Legend: B Online, €3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
oral examination, Duration: 25 min., no auxiliary means

Prerequisites
none

Below you will find excerpts from events related to this course:

CO2-neutral combustion engines and their fuels |
2133113, WS 22/23, 4 SWS, Language: German, Open in study portal

Content
Introduction, Presentation of IFKM

Working Principle
Characteristic Parameters
Engine Parts

Drive Train

Fuels

Gasoline Engines

Diesel Engines

Hydrogen Engines
Exhaust Gas Emissions

Organizational issues
Ubungstermine Donnerstags nach Bekanntgabe in der Vorlesung
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3 COURSES

Course: Combustion Engines Il [T-MACH-104609]

3.40 Course: Combustion Engines Il [T-MACH-104609]

Responsible:  Dr.-Ing. Rainer Koch

Dr.-Ing. Heiko Kubach

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104849 - Major Field Automotive Engineering
Type Credits Grading scale Recurrence Version
Oral examination 5 Grade to a third Each summer term 1
Events
ST 2022 2134151 CO2-neutral combustion engines | 3 SWS [ Lecture / Practice (/ | Koch
and their fuels Il L 2

Exams

ST 2022 76-T-MACH-104609 | Combustion Engines, Hydrogen Engines and CO2 neutral Fuels Il | Koch, Kubach
WT 22/23 | 76-T-MACH-104609 | Combustion Engines, Hydrogen Engines and CO2 neutral Fuels Il | Kubach, Koch

Legend: B Online, €3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
oral examination, duration: 25 minutes, no auxiliary means

Prerequisites

none

Recommendation
Fundamentals of Combustion Engines | helpful

Below you will find excerpts from events related to this course:

CO2-neutral combustion engines and their fuels Il Lecture / Practice (VU)
2134151, SS 2022, 3 SWS, Language: German, Open in study portal On-Site
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3 COURSES Course: Composite Manufacturing - Polymers, Fibers, Semi-Finished
Products, Manufacturing Technologies [T-MACH-105535]

T 3.41 Course: Composite Manufacturing - Polymers, Fibers, Semi-Finished
Products, Manufacturing Technologies [T-MACH-105535]

Responsible:  Prof. Dr.-Ing. Frank Henning
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104854 - Major Field Materials and Structures for High Performance Systems

Type Credits Grading scale Recurrence Version
Written examination 4 Grade to a third Each summer term 2
Events
ST 2022 2114053 Composite Manufacturing — 2SWS |Lecture/ 3 Henning
Polymers, Fibers, Semi-Finished
Products, Manufacturing
Technologies
Exams
ST 2022 76-T-MACH-105535 | Composite Manufacturing - Polymers, Fibers, Semi-Finished Henning
Products, Manufacturing Technologies
WT 22/23 | 76-T-MACH-105535 | Composite Manufacturing - Polymers, Fibers, Semi-Finished Henning
Products, Manufacturing Technologies

Legend: B Online, €3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
written exam 90 minutes

Prerequisites
none

Below you will find excerpts from events related to this course:

Composite Manufacturing — Polymers, Fibers, Semi-Finished
Products, Manufacturing Technologies
2114053, SS 2022, 2 SWS, Language: German, Open in study portal

Lecture (V)
Blended (On-Site/Online)
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Course: Composite Manufacturing - Polymers, Fibers, Semi-Finished

3 COURSES Products, Manufacturing Technologies [T-MACH-105535]

Content
Physical connections of fiber reinforcement

Use and examples
- Automotive construction

- Transport
- Energy and construction
- Sport and recreation

Resins

- Thermoplastics

- Duromeres

Mechanisms of reinforcements
- Glas fibers

- Carbon fibers

- Aramid fibers

- Natural fibers

Semi-finished products - textiles

Process technologies - prepregs

Recycling of composites
Aim of this lecture:

Students know different polymer resin materials and fiber materials and can deduce their character and use.

They understand the reinforcing effect of fibers in a matrix surrounding as well as the tasks of the single components in a
compound. They know about the influence of the length of fibers, their mechanical characters and performance in a polymer
matrix compound.

Student know the important industrial production processes for continuous and discontinuous reinforced polymer matrix
compounds.

Organizational issues

Die Vorlesung wird online stattfinden. Wenn die Corona-Verordnung und die
Infektionslage es zuldsst evtl. auch in Prézenz. Dies entscheidet sich zu Beginn des
Semesters.

The lecture will be online. If the Corona regulations and the infection situation
permit, possibly also in attendance. This will be decided at the beginning of the
semester.

Literature
Literatur Leichtbau Il

[1-7]

[1]1 M. Flemming and S. Roth, Faserverbundbauweisen : Eigenschaften; mechanische, konstruktive, thermische, elektrische,
Okologische, wirtschaftliche Aspekte. Berlin: Springer, 2003.

[2] M. Flemming, et al., Faserverbundbauweisen : Halbzeuge und Bauweisen. Berlin: Springer, 1996.
[3] M. Flemming, et al., Faserverbundbauweisen : Fasern und Matrices. Berlin: Springer, 1995.
[4] M. Flemming, et al., Faserverbundbauweisen : Fertigungsverfahren mit duroplastischer Matrix. Berlin: Springer, 1999.

[5] H. Schirmann, Konstruieren mit Faser-Kunststoff-Verbunden : mit ... 39 Tabellen, 2., bearb. und erw. Aufl. ed. Berlin:
Springer, 2007.

[6] A. Puck, Festigkeitsanalyse von Faser-Matrix-Laminaten : Modelle fiir die Praxis. Munchen: Hanser, 1996.
[7] M. Knops, Analysis of failure in fibre polymer laminates : the theory of Alfred Puck. Berlin, Heidelberg [u.a.]: Springer, 2008.
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3 COURSES Course: Computational Dynamics [T-MACH-105349]

3.42 Course: Computational Dynamics [T-MACH-105349]

Responsible: Prof. Dr.-Ing. Carsten Proppe
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104853 - Major Field Theoretical Foundations of Mechanical Engineering

Type Credits Grading scale Recurrence Version
Oral examination 4 Grade to a third Each summer term 1
Events
ST 2022 2162246 Computational Dynamics 2Sws |/H Proppe
WT 22/23 |2162246 Computational Dynamics 2SWS |Lecture/H Proppe
Exams
ST 2022 76-T-MACH-105349 | Computational Dynamics Proppe

Legend: B Online, €3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
oral exam, 30 min.

Prerequisites
none

Below you will find excerpts from events related to this course:

Computational Dynamics
2162246, SS 2022, 2 SWS, Language: German, Open in study portal Online

Content

1. Fundamentals of elasto-kinetics (Equations of motion, principle of Hamilton and principle of Hellinger-Reissner)
2. Differential equations for the vibration of structure elements (bars, plates)

3. Numerical solutions of the equations of motion

4. Numerical algorithms

5. Stability analyses

Organizational issues
Fr., 15:45-17:15, Geb. 10.91, Grashof-Horsaal

Literature
1. Ein Vorlesungsskript wird bereitgestellt!
2. M. Géradin, B. Rixen: Mechanical Vibrations, Wiley, Chichester, 1997

Computational Dynamics Lecture (V)
2162246, WS 22/23, 2 SWS, Language: German, Open in study portal Online

Content

1. Fundamentals of elasto-kinetics (Equations of motion, principle of Hamilton and principle of Hellinger-Reissner)
2. Differential equations for the vibration of structure elements (bars, plates)

3. Numerical solutions of the equations of motion

4. Numerical algorithms

5. Stability analyses

Literature
1. Ein Vorlesungsskript wird bereitgestellt!
2. M. Géradin, B. Rixen: Mechanical Vibrations, Wiley, Chichester, 1997
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3 COURSES Course: Computational Homogenization on Digital Image Data [T-MACH-109302]

T 3.43 Course: Computational Homogenization on Digital Image Data [T-
MACH-109302]

Responsible:  Jun.-Prof. Dr. Matti Schneider
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-105134 - Elective Module Mechanical Engineering

Type Credits Grading scale Recurrence Expansion Version
Oral examination 6 Grade to a third Each winter term 1 terms 1
Events
WT 22/23 [2161123 Computational homogenization |2 SWS | Lecture / £3 Schneider
on digital image data (Lecture)
WT 22/23 [2161124 Computational homogenization |2 SWS | Practice / §3 Ernesti, Schneider
on digital image data (Tutorial)
Exams
ST 2022 76-T-MACH-109302 | Computational Homogenization on Digital Image Data | Schneider

Legend: 8 Online, £3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
oral exam, 30 min

Prerequisites
nein

Below you will find excerpts from events related to this course:

Computational homogenization on digital image data (Lecture) Lecture (V)

2161123, WS 22/23, 2 SWS, Language: English, Open in study portal Blended (On-Site/Online)

Content

» Basic equations for computing effective elastic material properties

* Moulinec-Suquet's FFT-based computational homogenization method
» Schemes for treating highly contrasted/porous/defected media

» Treating non-linear and time dependent mechanical proplems

Literature

* Milton, G. W.: The Theory of Composites. Springer, New York, 2002

Computational homogenization on digital image data (Tutorial) Practice (U)

2161124, WS 22/23, 2 SWS, Language: English, Open in study portal Blended (On-Site/Online)

Content
Please refer to the lecture "Computational homogenization on digital image data".
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3 COURSES Course: Computational Intelligence [T-MACH-105314]

3.44 Course: Computational Intelligence [T-MACH-105314]

Responsible:  apl. Prof. Dr. Ralf Mikut
apl. Prof. Dr. Markus Reischl

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104850 - Major Field Mechatronics and Microsystem Technology

Type Credits Grading scale Recurrence Version
Written examination 4 Grade to a third Each winter term 1
Events
WT 22/23 |2105016 | Computational Intelligence 2SWS |Lecture/ §3 | Mikut, Reischl
Exams
ST 2022 [ 76-T-MACH-105314 | Computational Intelligence [ Mikut

Legend: B Online, §3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
Written exam (Duration: 1h)

Prerequisites
none

Below you will find excerpts from events related to this course:

Computational Intelligence Lecture (V)
2105016, WS 22/23, 2 SWS, Language: German, Open in study portal Blended (On-Site/Online)

Content

The students are able to apply the fundamental methods of computational intelligence (fuzzy logic, artificial neural networks,
evolutionary algorithms, deep learning) efficiently. They know the basic mathematical foundations and are able to transfer these
methods to practical applications.

Content:

» Terms and definitions Computational Intelligence, application fields and examples

» Fuzzy logic: fuzzy sets; fuzzification and membership functions; inference: T-norms and -conorms, operators,
aggregation, activation, accumulation; defuzzification methods, structures for fuzzy control

« Artificial Neural Nets: biology of neurons, Multi-Layer-Perceptrons, Radial-Basis-Function nets, Kohonen maps, training
strategies (Backpropagation, Levenberg-Marquardt)

« Evolutionary Algorithms: Basic algorithm, Genetic Algorithms and Evolution Strategies, Evolutionary Algorithm GLEAM,
integration of local search strategies, memetic algorithms, application examples

» deep learning

Learning objectives:

The students are able to apply the fundamental methods of computational intelligence (fuzzy logic, artificial neural networks,
evolutionary algorithms, deep learning) efficiently. They know the basic mathematical foundations and are able to transfer these
methods to practical applications.

Literature
Kiendl, H.: Fuzzy Control. Methodenorientiert. Oldenbourg-Verlag, Miinchen, 1997

S. Haykin: Neural Networks: A Comprehensive Foundation. Prentice Hall, 1999

Kroll, A. Computational Intelligence: Eine Einfiihrung in Probleme, Methoden und technische Anwendungen Oldenbourg Verlag,
2013

Blume, C, Jakob, W: GLEAM - General Learning Evolutionary Algorithm and Method: ein Evolutiondrer Algorithmus und seine
Anwendungen. KIT Scientific Publishing, 2009 (PDF frei im Internet)

H.-P. Schwefel: Evolution and Optimum Seeking. New York: John Wiley, 1995
Mikut, R.: Data Mining in der Medizin und Medizintechnik. Universitatsverlag Karlsruhe; 2008 (PDF frei im Internet)
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3 COURSES Course: Computational Mechanics | [T-MACH-105351]

3.45 Course: Computational Mechanics | [T-MACH-105351]

Responsible:  Prof. Dr.-Ing. Thomas Bohlke
Dr.-Ing. Tom-Alexander Langhoff

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104853 - Major Field Theoretical Foundations of Mechanical Engineering

Type Credits Grading scale Recurrence Version
Oral examination 6 Grade to a third Each winter term 2

Events
WT 22/23 |2161147 Computational Mechanics | 2 SWS | Practice / £3 Krause, Keursten,

(Tutorial) Schneider, Langhoff
WT 22/23 [2161250 Computational Mechanics | 2SWS |Lecture/ 3 Schneider, Langhoff
WT 22/23 [2161312 Consultation hour Computational | 2 SWS | Consultation-hour Krause, Schneider,

Mechanics | (Sprechs Langhoff
Exams
ST 2022 76-T-MACH-105351 | Computational Mechanics | Schneider, Bohlke,

Langhoff

Legend: B Online, €3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
oral examination, 30 min.

Prerequisites
none

Recommendation
The contents of the lectures "Mathematical Methods in Strength of Materials" and "Introduction to the Finite Element Method"
are assumed to be known

This course is geared to MSc students.

Below you will find excerpts from events related to this course:

Computational Mechanics | (Tutorial) Practice (U)
2161147, WS 22/23, 2 SWS, Language: German, Open in study portal Blended (On-Site/Online)

Content
Please refer to the lecture "Computational Mechanics I".

Organizational issues
Weitere Information in der ersten Vorlesung

Literature
Siehe Literaturhinweise Vorlesung "Rechnerunterstiitzte Mechanik I".

Computational Mechanics | Lecture (V)
2161250, WS 22/23, 2 SWS, Language: German, Open in study portal Blended (On-Site/Online)
Literature

Simé, J.C.; Hughes, T.J.R.: Computational Inelasticity. Springer 1998.

Haupt, P.: Continuum Mechanics and Theory of Materials. Springer 2002.

Belytschko, T.; Liu,W.K.; Moran, B.: Nonlinear FE for Continua and Structures. JWS 2000.
W. S. Slaughter: The linearized theory of elasticity. Birkhauser, 2002.

J. Betten: Finite Elemente flir Ingenieure 2, Springer, 2004.

Mechanical Engineering for Erasmus Students , Date: 29/09/2022

Module Handbook, valid from Winter Term 2022/23 94


https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x38E945C0E9B040659C821BF8C2CD1DB8
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x5468E82915DE47D4B5FF8FF1C2418CD5
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xB4EF954854404C6B8E04CCCFA119FAB8
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xFA877B90323142E29F7ED2926D6863B7
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x38E945C0E9B040659C821BF8C2CD1DB8
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x5468E82915DE47D4B5FF8FF1C2418CD5

3 COURSES Course: Computational Mechanics Il [T-MACH-105352]

3.46 Course: Computational Mechanics Il [T-MACH-105352]

Responsible:  Prof. Dr.-Ing. Thomas Bohlke
Dr.-Ing. Tom-Alexander Langhoff

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104853 - Major Field Theoretical Foundations of Mechanical Engineering

Type Credits Grading scale Recurrence Version
Oral examination 6 Grade to a third Each summer term 2

Events
ST 2022 2162206 Consultation hour Computational | 2 SWS | Consultation-hour Erdle, Krause

Mechanics (Sprechs /
ST 2022 2162296 Computational Mechanics |l 2SWS |Lecture/ 3 Bohlke, Schneider
ST 2022 2162297 Tutorial Computational 2 SWS Practice / §f$ Krause, Keursten,

Mechanics Il Bohlke, Schneider
Exams
ST 2022 76-T-MACH-105352 | Computational Mechanics Il | Bohlke, Schneider

Legend: B Online, £3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
oral examination, 30 min.

Prerequisites
none

Below you will find excerpts from events related to this course:

Computational Mechanics Il Lecture (V)
2162296, SS 2022, 2 SWS, Language: German, Open in study portal Blended (On-Site/Online)

Content
overview quasistatic nonlinear phenomena; numerics of nonlinear systems; balance equations of geometrically nonlinear solid
mechanics; infinitesimal plasicity; linear and gemetrically nonlinear thermoelasticity

Organizational issues
Nahere Informationen zu Zeit und Ort der Vorlesung im SS 2022: sieche Homepage des ITM-KM

Literature
Simé, J.C.; Hughes, T.J.R.: Computational Inelasticity. Springer 1998; Haupt, P.: Continuum Mechanics and Theory of Materials.
Springer 2002; Belytschko, T.; Liu,W.K.; Moran, B.: Nonlinear FE for Continua and Structures. JWS 2000

Tutorial Computational Mechanics Il Practice (U)
2162297, SS 2022, 2 SWS, Language: German, Open in study portal Blended (On-Site/Online)

Content
see lecture "Computational Mechanics II"

Organizational issues
siehe Vorlesung "Rechnerunterstitzte Mechanik 11"

Literature
siehe Vorlesung "Rechnerunterstitzte Mechanik 11"
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3 COURSES Course: Computational Vehicle Dynamics [T-MACH-105350]

3.47 Course: Computational Vehicle Dynamics [T-MACH-105350]

Responsible: Prof. Dr.-Ing. Carsten Proppe
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104849 - Major Field Automotive Engineering

Type Credits Grading scale Recurrence Version
Oral examination 4 Grade to a third Each summer term 1
Events
ST 2022 2162256 Computational Vehicle Dynamics |2 SWS | Lecture / B Proppe
WT 22/23 |2162256 Computational Vehicle Dynamics | 2 SWS | Lecture / 8 Proppe
Exams
ST 2022 76-T-MACH-105350 | Computational Vehicle Dynamics Proppe

Legend: B Online, €3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
oral exam, 30 min.

Prerequisites
none

Below you will find excerpts from events related to this course:

Computational Vehicle Dynamics Lecture (V)
2162256, SS 2022, 2 SWS, Language: German, Open in study portal Online

Content

This course serves as an introduction into the computational modelling and simulation of technical system road/ vehicle. A
method based perspective is taken which allows for a unified treatment of various kinds of vehicles. The vehicle model is
obtained by dividing the system into functional subsystems and defining interfaces between these subsystems.

In the first part of the course, vehicle models will be developed based on models of the suspensions, the road, and the contact
forces between road and vehicle. The focus of the second part of the course is on computational methods for linear and non-
linear models of vehicle systems. The third part of the course discusses design criteria for stability, safety and ride comfort.
Multibody dynamics simulations will be carried out using Matlab/ Simulink.

1. Introduction

2. Models of load bearing systems

3. Contact forces between wheels and roadway
4. Simulation of roadways

5. Vehicle models

6. Methods of calculation

7. Performance indicators

Literature

1. K. Popp, W. Schiehlen: Fahrzeugdynamik, B. G. Teubner, Stuttgart, 1993

2. H.-P. Willumeit: Modelle und Modellierungsverfahren in der Fahrzeugdynamik, B. G. Teubner, Stuttgart, 1998
3. H. B. Pacejka: Tyre and Vehicle Dynamics. Butterworth Heinemann, Oxford, 2002

4. K. Knothe, S. Stichel: Schienenfahrzeugdynamik, Springer, Berlin, 2003

Computational Vehicle Dynamics Lecture (V)
2162256, WS 22/23, 2 SWS, Language: German, Open in study portal Online
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3 COURSES Course: Computational Vehicle Dynamics [T-MACH-105350]

Content

This course serves as an introduction into the computational modelling and simulation of technical system road/ vehicle. A
method based perspective is taken which allows for a unified treatment of various kinds of vehicles. The vehicle model is
obtained by dividing the system into functional subsystems and defining interfaces between these subsystems.

In the first part of the course, vehicle models will be developed based on models of the suspensions, the road, and the contact
forces between road and vehicle. The focus of the second part of the course is on computational methods for linear and non-
linear models of vehicle systems. The third part of the course discusses design criteria for stability, safety and ride comfort.
Multibody dynamics simulations will be carried out using Matlab/ Simulink.

1. Introduction

2. Models of load bearing systems

3. Contact forces between wheels and roadway
4. Simulation of roadways

5. Vehicle models

6. Methods of calculation

7. Performance indicators

iterature

Popp, W. Schiehlen: Fahrzeugdynamik, B. G. Teubner, Stuttgart, 1993

-P. Willumeit: Modelle und Modellierungsverfahren in der Fahrzeugdynamik, B. G. Teubner, Stuttgart, 1998
B. Pacejka: Tyre and Vehicle Dynamics. Butterworth Heinemann, Oxford, 2002

L
1
2
3
4 Knothe, S. Stichel: Schienenfahrzeugdynamik, Springer, Berlin, 2003

. K.
.H.
.H.
K.
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3 COURSES Course: Computerized Multibody Dynamics [T-MACH-105384]

3.48 Course: Computerized Multibody Dynamics [T-MACH-105384]

Responsible:  Prof. Dr.-Ing. Wolfgang Seemann
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104853 - Major Field Theoretical Foundations of Mechanical Engineering

Type Credits Grading scale Recurrence Version
Oral examination 4 Grade to a third Each summer term 1

Competence Certificate
Oral exam, 30 min.

Prerequisites
none

Recommendation
Knowledge of EM III/IV
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3 COURSES Course: Constitution and Properties of Protective Coatings [T-MACH-105150]

T 3.49 Course: Constitution and Properties of Protective Coatings [T-

MACH-105150]

Responsible:  apl. Prof. Dr. Sven Ulrich
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104854 - Major Field Materials and Structures for High Performance Systems

Type Credits Grading scale Recurrence Version
Oral examination 4 Grade to a third Each winter term 1
Events
WT 22/23 | 2177601 Constitution and Properties of 2SWS |Lecture/ 3 Ulrich
Protective Coatings
Exams
ST 2022 | 76-T-MACH-105150 | Constitution and Properties of Protective Coatings | Ulrich

Legend: @ Online, Q Blended (On-Site/Online), @: On-Site, X Cancelled

Competence Certificate
oral examination (about 30 min)

no tools or reference materials

Prerequisites
none

Below you will find excerpts from events related to this course:

Constitution and Properties of Protective Coatings
2177601, WS 22/23, 2 SWS, Language: German, Open in study portal

Content
oral examination (about 30 min); no tools or reference materials

Teaching Content:
introduction and overview

concepts of surface modification

coating concepts

coating materials

methods of surface modification

coating methods

characterization methods

state of the art of industrial coating of tools and components

new developments of coating technology

regular attendance: 22 hours
self-study: 98 hours

Lecture (V)
Blended (On-Site/Online)

Transfer of the basic knowledge of surface engineering, of the relations between constitution, properties and performance, of the

manifold methods of modification, coating and characterization of surfaces.
Recommendations: none

Organizational issues

Falls die Vorlesung online stattfinden muss, bitte um Anmeldung unter sven.ulrich@kit.edu bis zum 24.10.22.

Den entsprechenden MS Teams Link erhalten Sie dann per E-Mail am 26.10.22.
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3 COURSES Course: Constitution and Properties of Protective Coatings [T-MACH-105150]

Literature
Bach, F.-W.: Modern Surface Technology, Wiley-VCH, Weinheim, 2006

Abbildungen und Tabellen werden verteilt; Copies with figures and tables will be distributed
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3 COURSES

Course: Constitution and Properties of Wearresistant Materials [T-MACH-102141]

T 3.50 Course: Constitution and Properties of Wearresistant Materials [T-

MACH-102141]

Responsible:  apl. Prof. Dr. Sven Ulrich
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-105134 - Elective Module Mechanical Engineering

Type Credits Grading scale Recurrence Version
Oral examination 4 Grade to a third Each summer term 3
Events
ST 2022 2194643 Constitution and Properties of 2SWS |Lecture/ 3 Ulrich
Wear resistant materials
Exams
ST 2022 | 76-T-MACH-102141 | Constitution and Properties of Wearresistant Materials | Ulrich

Legend: @ Online, Q Blended (On-Site/Online), @: On-Site, X Cancelled

Competence Certificate
oral examination (about 30 min)

no tools or reference materials

Prerequisites
none

Below you will find excerpts from events related to this course:

Constitution and Properties of Wear resistant materials Lecture (V)
2194643, SS 2022, 2 SWS, Language: German, Open in study portal Blended (On-Site/Online)

Content

The assessment consists of an oral exam (ca. 30 min) taking place at the agreed date (according to Section 4(2), 2 of the
examination regulation). The re-examination is offered upon agreement.

Teaching Content:
introduction

materials and wear

unalloyed and alloyed tool steels
high speed steels

stellites and hard alloys

hard materials

hard metals

ceramic tool materials
superhard materials

new developments

regular attendance: 22 hours
self-study: 98 hours

Basic understanding of constitution of wear-resistant materials, of the relations between constitution, properties and
performance, of principles of increasing of hardness and toughness of materials as well as of the characteristics of the various

groups of wear-resistant materials.
Recommendations: none
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3 COURSES Course: Constitution and Properties of Wearresistant Materials [T-MACH-102141]

Organizational issues
Aufgrund der aktuellen Situation findet die Blockveranstaltung online in folgendem Zeitraum statt:

11.04.-13.04.2022: jeweils von 8:00-16:00 Uhr;

Ort: online per MS-Teams

Anmeldung verbindlich bis zum 08.04.2022 unter sven.ulrich@kit.edu.

Nach der Anmeldung wird lhnen der Link zur Vorlesung per E-Mail am 08.04.2022 mitgeteilt.

Literature
Laska, R. Felsch, C.: Werkstoffkunde flr Ingenieure, Vieweg Verlag, Braunschweig, 1981

Schedler, W.: Hartmetall fir den Praktiker, VDI-Verlage, Dusseldorf, 1988
Schneider, J.: Schneidkeramik, Verlag moderne Industrie, Landsberg am Lech, 1995

Kopien der Abbildungen und Tabellen werden verteilt; Copies with figures and tables will be distributed
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3 COURSES Course: Contact Mechanics [T-MACH-105786]

3.51 Course: Contact Mechanics [T-MACH-105786]

Responsible: Prof. Dr. Christian Greiner
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-105134 - Elective Module Mechanical Engineering

Type Credits Grading scale Recurrence Version
Oral examination 4 Grade to a third Each summer term 1
Events
ST2022 [2181220 | Contact Mechanics 2SWS | Lecture / & | Greiner
Exams
ST 2022 | 76-T-MACH-105786 | Contact Mechanics | Greiner

Legend: B Online, €3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
oral exam ca. 30 minutes

Prerequisites
none

Recommendation
preliminary knowledge in mathematics, physics and materials science

Below you will find excerpts from events related to this course:

Contact Mechanics Lecture (V)
2181220, SS 2022, 2 SWS, Language: German, Open in study portal On-Site

Content
The course introduces contact mechanics of smooth and rough surface for non-adhesive and adhesive interfacial conditions.
There will a computer lab held in parallel to the lecture that teaches numerical approaches to contact mechanical problems.

Introduction: contact area and stiffness

Theory of the elastic half-space

Contact of nonadhesive spheres: Hertz theory

Physics and chemistry of adhesive interactions at interfaces

Contact of adhesive spheres: theories of Johnson-Kendall-Roberts, Derjaguin-Muller-Toporov and Maugis-Dugdale
Surface roughness: topography, power spectral density, structure of real surfaces, fractal surfaces as a model, metrology
Contact of nonadhesive rough surfaces: theories of Greenwood-Williamson, Persson, Hyun-Pei-Robbins-Molinari
Contact of adhesive rough surface: theories of Fuller-Tabor, Persson and recent numerical results

Contact of rough spheres: theory of Greenwood-Tripp and recent numerical results

Lateral and sliding contact: theories of Cattaneo-Mindlin, Savkoor, Persson

Applications of contact mechanics

SOOI NIORWN -

_ =

The student

» knows models for smooth and rough surfaces under non-adhesive and adhesive conditions and understands their
strengths and limits

» knows fundamental scaling relations for the functional dependency between contact area, stiffness and normal force
» can apply numerical methods to study questions from materials science

preliminary knowledge in mathematics, physics and materials science recommended

regular attendance: 22,5 hours

self-study: 97,5 hours

oral exam ca. 30 minutes
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3 COURSES Course: Contact Mechanics [T-MACH-105786]

Literature
K. L. Johnson, Contact Mechanics (Cambridge University Press, 1985)

D. Maugis, Contact, Adhesion and Rupture of Elastic Solids (Springer-Verlag, 2000)
J. Israelachvili, Intermolecular and Surface Forces (Academic Press, 1985)
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3 COURSES Course: Control Technology [T-MACH-105185]

3.52 Course: Control Technology [T-MACH-105185]

Responsible:  Hon.-Prof. Dr. Christoph Gonnheimer
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104852 - Major Field Production Technology

Type Credits Grading scale Recurrence Version
Written examination 4 Grade to a third Each summer term 2
Events
ST2022 2150683 | Control Technology 2SWS |Lecture/ §3 | Gonnheimer
Exams
ST 2022 | 76-T-MACH-105185 | Control Technology | Gonnheimer

Legend: B Online, €3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
Written Exam (60 min)

Prerequisites

none

Below you will find excerpts from events related to this course:

Control Technology Lecture (V)
2150683, SS 2022, 2 SWS, Language: German, Open in study portal Blended (On-Site/Online)
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3 COURSES Course: Control Technology [T-MACH-105185]

Content

The lecture control technology gives an integral overview of available control components within the field of industrial production
systems.

The first part of the lecture deals with the fundamentals of signal processing and with control peripherals in the form of sensors
and actors which are used in production systems for the detection and manipulation of process states.

The second part handles with the function of electric control systems in the production environment. The main focus in this
chapter is laid on programmable logic controls, computerized numerical controls and robot controls. Finally the course ends with
the topic of cross-linking and decentralization with the help of bus systems.

The lecture is very practice-oriented and illustrated with numerous examples from different branches.

The following topics will be covered:

» Signal processing

» Control peripherals

* Programmable logic controls

» Numerical controls

» Controls for industrial robots

« Distributed control systems

» Field bus

« Trends in the area of control technology

Learning Outcomes:
The students ...

« are able to name the electrical controls which occur in the industrial environment and explain their function.

 can explain fundamental methods of signal processing. This involves in particular several coding methods, error
protection methods and analog to digital conversion.

 are able to choose and to dimension control components, including sensors and actors, for an industrial application,
particularly in the field of plant engineering and machine tools. Thereby, they can consider both, technical and
economical issues.

» can describe the approach for projecting and writing software programs for a programmable logic control named Simatic
S7 from Siemens. Thereby they can name several programming languages of the IEC 1131.

Workload:

regular attendance: 21 hours
self-study: 99 hours

Literature
Medien:
Skript zur Veranstaltung wird Gber ilias (https://ilias.studium.kit.edu/) bereitgestelit.

Media:
Lecture notes will be provided in ilias (https://ilias.studium.kit.edu/).
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3 COURSES Course: Cooling of Thermally High Loaded Gas Turbine Components [T-MACH-105414]

T 3.53 Course: Cooling of Thermally High Loaded Gas Turbine Components [T-
MACH-105414]

Responsible:  Prof. Dr.-Ing. Hans-J6rg Bauer
Dr.-Ing. Achmed Schulz

Organisation: KIT Department of Mechanical Engineering
Institute of Thermal Turbomachinery

Part of: M-MACH-104848 - Major Field Energy and Environmental Engineering

Type Credits Grading scale Recurrence Version
Oral examination 4 Grade to a third Each summer term 1
Exams
ST 2022 76-T-MACH-105414 | Cooling of Thermally High Loaded Gas Turbine Components Bauer

Competence Certificate
oral exam, 30 min.

Prerequisites
none
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3 COURSES

Course: Cryogenic Engineering [T-CIWVT-108915]

3.54 Course: Cryogenic Engineering [T-CIWVT-108915]

Responsible:  Prof. Dr.-Ing. Steffen Grohmann
Organisation:  KIT Department of Chemical and Process Engineering
Part of: M-MACH-105100 - Courses of the Department of Chemical and Process Engineering
Type Credits Grading scale Recurrence Version
Oral examination 6 Grade to a third Each winter term 1
Events
WT 22/23 | 22053 Cryogenic Engineering 2 SWS | Lecture / € Grohmann
WT 22/23 | 22054 Cryogenic Engineering - Exercises |1 SWS | Practice / @ Grohmann
Exams
ST 2022 7200201 Cryogenic Engineering Grohmann
WT 22/23 | 7200201 Cryogenic Engineering Grohmann

Legend: B Online, €3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate

The examination is an oral examination with a duration of about 30 minutes (section 4 subsection 2 number 2 SPO).

Prerequisites

None
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3 COURSES Course: Data Analytics for Engineers [T-MACH-105694]

3.55 Course: Data Analytics for Engineers [T-MACH-105694]

Responsible:  Stefan Meisenbacher
apl. Prof. Dr. Ralf Mikut
apl. Prof. Dr. Markus Reischl

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104850 - Major Field Mechatronics and Microsystem Technology

Type Credits Grading scale Recurrence Version
Written examination 5 Grade to a third Each summer term 2
Events
ST 2022 2106014 Data Analytics for Engineers 3 SWS | Lecture / Practice (/ | Mikut, Reischl,
Meisenbacher
Exams
ST 2022 | 76-T-MACH-105694 | Datenanalyse fiir Ingenieure | Mikut, Reischl

Legend: B Online, €3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
Written exam (Duration: 1h)

Prerequisites
none

Below you will find excerpts from events related to this course:

Data Analytics for Engineers Lecture / Practice (VOU)
2106014, SS 2022, 3 SWS, Language: German, Open in study portal Blended (On-Site/Online)

Content
Content:

* Introduction and motivation

» Terms and definitions (types of multidimensional features - time series and images, problem classes)

» Scenario: Problem formulation, feature extraction, evaluation, selection and transformation, distance measures, Bayes
classifiers, Support-Vector-Machines, decision trees, clustering, regression, validation

» Biweekly computer exercises (Software practice with SciXMiner): Data import, benchmark datasets, control of hand
prostheses, energy prediction

* 2 hours per week lectures, 1 hour per week computer training

Learning objectives:

The students are able to apply the methods of data analysis efficiently. They know the basic mathematical data mining
foundations for the analysis of single features and time series using classifiers, clustering and regression approaches. They are
able to use various relevant methods as Bayes classifiers, Support Vector Machines, decision trees, fuzzy rulebases and they
can adapt application scenarios (with data preprocessing and validation techniques) to real-world applications.

Literature
Vorlesungsunterlagen (ILIAS)

Mikut, R.: Data Mining in der Medizin und Medizintechnik. Universitatsverlag Karlsruhe.
2008 (PDF frei im Internet)

Backhaus, K.; Erichson, B.; Plinke, W.; Weiber, R.: Multivariate Analysemethoden: Eine anwendungsorientierte Einfihrung.
Berlin u.a.: Springer. 2000

Burges, C.: A Tutorial on Support Vector Machines for Pattern Recognition. Knowledge Discovery and Data Mining 2(2) (1998),
S. 121-167

Tatsuoka, M. M.: Multivariate Analysis. Macmillan. 1988

Mikut, R.; Loose, T.; Burmeister, O.; Braun, S.; Reischl, M.: Dokumentation der MATLAB-Toolbox SciXMiner. Techn. Ber.,
Forschungszentrum Karlsruhe GmbH. 2006 (Internet)
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3 COURSES Course: Design and Development of Mobile Machines [T-MACH-105311]

3.56 Course: Design and Development of Mobile Machines [T-MACH-105311]

Responsible:  Prof. Dr.-Ing. Marcus Geimer
Jan Siebert

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104849 - Major Field Automotive Engineering

Type Credits Grading scale Recurrence Version
Oral examination 4 Grade to a third Each winter term 1
Events
WT 22/23 [2113079 Design and Development of 2 SWS | Lecture / € Geimer
Mobile Machines
Exams
ST 2022 76-T-MACH-105311 | Design and Development of Mobile Machines Geimer
WT 22/23 | 76-T-MACH-105311 | Design and Development of Mobile Machines Geimer

Legend: B Online, §3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
The assessment consists of an oral exam (20 min) taking place in the recess period. The exam takes place in every semester.
Re-examinations are offered at every ordinary examination date.

A registration is mandatory, the details will be announced on the webpages of the Institute of Vehicle System Technology /
Institute of Mobile Machines. In case of too many applications, attendance will be granted based on pre-qualification.

The course will be replenished by interestung lectures of professionals from leading hydraulic companies.

Prerequisites
Required for the participation in the examination is the preparation of a report during the semester. The partial service with the
code T-MACH-108887 must have been passed.

Modeled Conditions
The following conditions have to be fulfilled:

1. The course T-MACH-108887 - Design and Development of Mobile Machines - Advance must have been passed.

Recommendation
Knowledge in Fluid Power Systems (LV 2114093)

Annotation
After completion of the lecture, studens can:

design working and travel drive train hydraulics of mobile machines and can derive characteristic key factors.

choose and apply suitable state of the art designing methods succesfully

analyse a mobile machines and break its structure down from a complex system to subsystems with reduced complexity
identify and desrcibe interactions and links between subsystems of a mobile maschine

present and document solutions of a technical problem according to R&D standards

e o o o o

The number of participants is limited.
Conent:

The working scenario of a mobile machine depends strongly on the machine itself. Highly specialised machines, e.g. pavers are
also as common as universal machines with a wide range of applications, e.g. hydraulic excavators. In general, all mobile
machines are required to do their intended work in an optimal way and satisfy various critera at the same time. This makes
designing mobile machines to a great and interesting challenge. Nevertheless, usually key factors can be derived for every
mobile machine, which affect all other machine parameters. During this lecture, those key factors and designing mobile
machines accordingly will be adressed. To do so, an exemplary mobile machine will be discussed and designed in the lecture an
as a semester project.

Literature:
See german recommendations

Below you will find excerpts from events related to this course:
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3 COURSES Course: Design and Development of Mobile Machines [T-MACH-105311]

Design and Development of Mobile Machines Lecture (V)
2113079, WS 22/23, 2 SWS, Language: German, Open in study portal On-Site

Content

Wheel loaders and excavators are highly specialized mobile machines. Their function is to detach, pick up and deposit materials
near by. Significant size for dimensioning of the machines is the content of their standard shovel. In this lecture the main steps in
dimensioning a wheel loader or excavator are beeing thought. This includes among others:

» Defining the size and dimensions,

» the dimensioning of the electric drive train,
 the dimensioning of the primary energy supply,
» Determining the kinematics of the equipment,
« the dimension of the working hydraulics and

» Calculations of strength

The entire design process of these machines is strongly influenced by the use of standards and guidelines (ISO/DIN-EN). Even
this aspect is dealt with.

The lecture is based on the knowledge from the fields of mechanics, strength of materials, machine elements, propulsion and
fluid technique. The lecture requires active participation and continued collaboration.

Recommendations:
Knowledge in Fluid Technology (SoSe, LV 21093)

» regular attendance: 21 hours
« self-study: 99 hours

Literature
Keine.
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3 COURSES Course: Design and Development of Mobile Machines - Advance [T-MACH-108887]

T 3.57 Course: Design and Development of Mobile Machines - Advance [T-
MACH-108887]

Responsible:  Prof. Dr.-Ing. Marcus Geimer
Jan Siebert

Organisation: KIT Department of Mechanical Engineering

Part of: M-MACH-104849 - Major Field Automotive Engineering

Type Credits Grading scale Recurrence Version
Completed coursework 0 pass/fail Each term 1
Exams
ST 2022 76-T-MACH-108887 | Design and Development of Mobile Machines - Advance Geimer
WT 22/23 | 76-T-MACH-108887 | Design and Development of Mobile Machines - Advance Geimer

Competence Certificate
Preparation of semester report

Prerequisites
none
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3 COURSES Course: Design and Optimization of Conventional and Electrified Automotive Transmissions [T-MACH-110958]

3.58 Course: Design and Optimization of Conventional and Electrified Automotive
Transmissions [T-MACH-110958]

Responsible:  Prof. Dr.-Ing. Albert Albers
Dr.-Ing. Hartmut Faust

Organisation: KIT Department of Mechanical Engineering

Part of: M-MACH-104849 - Major Field Automotive Engineering

Type Credits Grading scale Recurrence Version
Oral examination 4 Grade to a third Each summer term 1
Events
ST 2022 2146208 Design and Optimization of 2SWS |Lecture / @ Faust
Conventional and Electrified
Automotive Transmissions
Exams
ST 2022 76-T-MACH-105536 | Design and Optimization of Conventional and Electrified Faust, Albers
Automotive Transmissions

Legend: B Online, €3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
oral exam (20 min)

Prerequisites
none

Below you will find excerpts from events related to this course:

Design and Optimization of Conventional and Electrified Automotive P——
Transmissions %:nl_';?té )
2146208, SS 2022, 2 SWS, Language: German, Open in study portal

Content

» Transmission types: Manual (MT) & automated manual transmissions (AMT), planetary torque converter machines (AT),
double clutch (DCT), continuously variable (CVT) and geared neutral transmissions (IVT), hybrid transmissions (serial,
parallel, multimode, Powersplit hybrid), E-axles

 Torsional vibration damper: damped clutch disc, dual mass flywheel, centrifugal pendulum (FKP), lock-up damper for
torque converter

» Starting elements: dry single clutch, dry and wet double clutch, hydrodynamic torque converter, special shapes, e-motor

» Power transmission: countershaft transmission, planetary gear set, CVT variator, chain, synchronization, shift and claw
clutches, reversing, differentials and locking systems, coaxial and axially parallel E-axis drives

» Transmission control: shift systems for MT, actuators for clutches and gear shifting, hydraulic control, electronic control,
software application, comfort and sportiness

» Special designs: drive trains of commercial vehicles, hydrostat with power split, torque vectoring

» E-mobility: Classification into 5 stages of electrification, 4 hybrid configurations, 7 parallel hybrid architectures, hybridized
transmissions (P2, P2.5, P3, P4), dedicated hybrid transmissions (DHT; serial / parallel / multimode, powersplit, new
ones Concepts), gearbox for electric vehicles (E-axle gearbox, coaxial and axially parallel)

Organizational issues
Die Vorlesung wird als Blockvorlesung, in voraussichtlich etwa 14-tidgigen Rhythmus gehalten. Genaue Termine und
weitere Infos: http://www.ipek.kit.edu/70_2819.php

Lernziele
Die Studenten erwerben das Wissen aus aktuellen Getriebe-, Hybrid- und reinen Elektroantriebs-Entwicklungen Gber ...

« die Funktionsweise und Auslegung von konventionellen und elekirifizierten Fahrzeuggetrieben und deren Komponenten;

» Konstruktions- und Funktionsprinzipien der wichtigsten Komponenten von Handschalt-, Doppelkupplungs-, stufenlosen
und Planetenautomat-Getrieben;

» komfortrelevante Zusammenhange und AbhilfemalRnahmen;

« die Hybridisierung und Elektrifizierung der Triebstrange auf Basis bekannter Getriebetypen und mit speziellen
sogenannten Dedicated Hybrid Transmissions (DHT) sowie Bewertung der Konzepte auf Systemebene.
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3 COURSES Course: Design of a Jet Engine Combustion Chamber [T-CIWVT-110571]

3.59 Course: Design of a Jet Engine Combustion Chamber [T-CIWVT-110571]

Responsible: Dr.-Ing. Stefan Raphael Harth
Organisation:  KIT Department of Chemical and Process Engineering
Part of: M-MACH-105100 - Courses of the Department of Chemical and Process Engineering

Type Credits Grading scale Recurrence Version
Examination of another type 6 Grade to a third Each winter term 1

Events

WT 22/23 | 22527 Design of a Jet Engine Combustion |2 SWS |/ @ Harth

Chamber

Exams

ST 2022 7231207 Design of a Gas Turbine Combustor Zarzalis
WT 22/23 |7231207 Design of a Jet Engine Combustion Chamber Zarzalis

Legend: B Online, €3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
Success control is an examination of another kind according to § 4 Abs. 2 Nr. 3 SPO.

Project: Participation and presentation as well as a final oral examination amounting to max. 30 minutes.

Prerequisites
None
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3 COURSES Course: Design of Highly Stresses Components [T-MACH-105310]

3.60 Course: Design of Highly Stresses Components [T-MACH-105310]

Responsible:  apl. Prof. Dr. Jarir Aktaa
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104854 - Major Field Materials and Structures for High Performance Systems

Type Credits Grading scale Recurrence Version
Oral examination 4 Grade to a third Each winter term 1
Events
WT 22/23 |2181745 Design of highly stresses 2 SWS | Lecture / € Aktaa
components
Exams
ST 2022 76-T-MACH-105310 | Design of Highly Stresses Components Aktaa

Legend: B Online, §3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
oral exam

Below you will find excerpts from events related to this course:

Design of highly stresses components Lecture (V)
2181745, WS 22/23, 2 SWS, Language: German, Open in study portal On-Site

Content
Contents of the lecture:

rules of common design codes

classical models for elasto-plasticity and creep

lifetime rules for creep, fatigue and creep-fatigue interaction
unified constitutive models for thermo-elasto-viscoplasticity
continuum mechanical models for damage at high temperatures
application of advanced material models in FE-codes

The students know about the rules of established design codes for the assessment of components which under operation are
subjected to high thermo-mechanical and/or irradiation loadings. They understnd which constitutive equations are used
according to state-of-the-art of technology and research to estimate deformation and damage appearing under these loadings
and to predict expected lifetime. They gained insight into the application of these generally non-linear constitutive equations in
finite element codes and can judge the major issues which shall be thereby taken into account.

Qualification: Materials Sciense, solid mechanics Il

regular attendance: 22,5 hours
self-study: 97,5 hours

oral exam ca. 30 minutes

Organizational issues
Die Vorlesung findet ab dem 08.11.2022 statt

Literature
Viswanathan, Damage Mechanisms and Life Assessment of High-Temperature Components, ASM International, 1989.

Lemaitre, J.; Chaboche J.L.: Mechanics of Solid Materials, Cambridge University Press, Cambridge, 1990.
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3 COURSES

Course: Design with Plastics [T-MACH-105330]

3.61 Course: Design with Plastics [T-MACH-105330]

Responsible:  Dipl.-Ing. Markus Liedel

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104851 - Major Field Product Development and Construction

Type Credits Grading scale Recurrence Version
Oral examination 4 Grade to a third Each summer term 1
Events
ST2022 [2174571 | Design with Plastics 2SWS |Block / £3 | Liedel
Exams
ST 2022 | 76-T-MACH-105330 | Design with Plastics [ Liedel

Legend: B Online, €3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
Oral exam, about 20 minutes

Prerequisites
none

Recommendation
Poly |

Below you will find excerpts from events related to this course:

Design with Plastics

2174571, SS 2022, 2 SWS, Language: German, Open in study portal
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3 COURSES Course: Design with Plastics [T-MACH-105330]

Content
Structure and properties of plastics materials,

Processing of plastics,

Behavior of plastics under environmental impacts,

Classic strength dimensioning,

Geometric dimensioning,

Plastic appropriate design,

Failure examples,

Joining of plastic parts,

Supporting simulation tools,

Structural foams,

Plastics Technology trends.

learning objectives:

Students will be able to

distinguish polymer compounds from other construction materials regarding chemical differences, thermal behavior and
solid conditions.

discuss main plastics processes regarding advantages and disadvantages of materials selection and part geometry
design and to make appropriate selections.

analyze complex application requirements concerning material impacts on strength and to use the classic dimensioning
method specific to the application to evaluate the lifetime part strength limit.

evaluate part tolerances and geometry by appropriate methods considering molding shrinkage, production tolerances,
post shrinkage, heat expansion, swelling, elastic and creep deformation.

design plastic specific joining geometries like snap fits, screw bosses, weld seams and film hinges.

detect classic molding failures and understand potential causes as well as to reduce the probability of molding failures by
defining an optimized design.

understand benefits and limits of selected simulation tools in the plastic technology discipline (strength, deformation,
filling, warpage).

assess polymer classes and plastic part designs with respect to suitable recycling concepts and ecological
consequences.

requirements:

none,

recommendation: Polymerengineering |

workload:

The workload for the lecture Design with Plastics is 120 h per semester and consists of the presence during the lecture (21 h) as
well as preparation and rework time at home (99 h).

Organizational issues
Anmeldung unter Markus.Liedel@de.bosch.com

Literature
Materialien werden in der Vorlesung ausgegeben.
Literaturhinweise werden in der Vorlesung gegeben.
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3 COURSES Course: Designing with Composites [T-MACH-108721]

3.62 Course: Designing with Composites [T-MACH-108721]

Responsible: Prof. Dr. Eckart Schnack
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104854 - Major Field Materials and Structures for High Performance Systems

Type Credits Grading scale Recurrence Version
Oral examination 4 Grade to a third Each summer term 1

Exams
ST 2022 76-T-MACH-108721 | Designing with Composites

Competence Certificate
Oral exam, 20 minutes

Prerequisites
None

Annotation
The lecture notes are made available via ILIAS.
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3 COURSES Course: Development of Oil-Hydraulic Powertrain Systems [T-MACH-105441]

3.63 Course: Development of Oil-Hydraulic Powertrain Systems [T-MACH-105441]

Responsible:  Dr.-Ing. Isabelle Ays
Dr.-Ing. Gerhard Geerling

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104849 - Major Field Automotive Engineering

Type Credits Grading scale Recurrence Version
Oral examination 4 Grade to a third Each winter term 1
Events
WT 22/23 [2113072 Development of Oil-Hydraulic 2SWS |Block/ €3 Geerling
Powertrain Systems
Exams
WT 22/23 | 76-T-MACH-105441 | Development of Oil-Hydraulic Powertrain Systems Geimer

Legend: B Online, €3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
oral exam (20 min)

Prerequisites
none

Below you will find excerpts from events related to this course:

Development of Oil-Hydraulic Powertrain Systems
2113072, WS 22/23, 2 SWS, Language: German, Open in study portal

Content

Block (B)

Blended (On-Site/Online)

The bloc course offered by the Chair of Mobile Machines (Mobima) conveys the basics of planning and development of mobile
and industrial hydrostatic systems. The lecturer works for a market leading company producing fluid power drives and controls
and gives a deep view into the process of planning and development using real life examples. The contents of the course are:

* marketing, project planning

 hydrostatic circuits

» heat balance, hydraulic accumulators

« filtration, noise lowering

» development exercises + laboratory tutorial

knowledge in the fluidics

» regular attendance: 19 hours
« self-study: 90 hours

Organizational issues
siehe Homepage
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3 COURSES Course: Differential Equations - Exam [T-MATH-103323]

3.64 Course: Differential Equations - Exam [T-MATH-103323]

Responsible:  PD Dr. Volker Grimm
Prof. Dr. Marlis Hochbruck
PD Dr. Markus Neher

Organisation:  KIT Department of Mathematics
Part of: M-MACH-104885 - Courses of the Department of Mathematics

Type Credits Grading scale Recurrence Version
Written examination 4 Grade to a third Each term 1
Events
WT 22/23 (0132200 Advanced 2 SWS |Lecture / @ Neher
Mathematics 3
for the Branch
of Study Civil
Engineer*essing
(differential
equations)
WT 22/23 | 0132300 Exercices to 1 SWS | Practice / @ Neher
0132200
Exams
ST 2022 010157660908003808_HM3-Bau-Ing. | Differential Equations - Exam Hochbruck
WT 22/23 [01015866090800808_HM3_Bau-Ing. | Differential Equations - Exam Hochbruck

Legend: 8 Online, £3 Blended (On-Site/Online), @ On-Site, X Cancelled

Below you will find excerpts from events related to this course:

Advanced Mathematics 3 for the Branch of Study Civil Engineer*essing

(differential equations) Lecture (V)

On-Site
0132200, WS 22/23, 2 SWS, Language: German, Open in study portal
Exercices to 0132200 Practice (U)
0132300, WS 22/23, 1 SWS, Language: German, Open in study portal On-Site
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3 COURSES Course: Digital Control [T-MACH-105317]

3.65 Course: Digital Control [T-MACH-105317]

Responsible:  Dr.-Ing. Michael Knoop
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104850 - Major Field Mechatronics and Microsystem Technology

Type Credits Grading scale Recurrence Version
Written examination 4 Grade to a third Each winter term 1
Events
WT 22/23 2137309 | Digital Control 2SWS | Lecture / & | Knoop, Hauser
Exams
ST 2022 | 76-T-MACH-105317 | Digital Control | stiller

Legend: B Online, €3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
written exam

60 min.

Prerequisites
none

Below you will find excerpts from events related to this course:

Digital Control Lecture (V)
2137309, WS 22/23, 2 SWS, Language: German, Open in study portal On-Site
Content
Lehrinhalt (EN):

1. Introduction into digital control:

Motivation for digital implementation of controllers Structure of digital feedback control loops Sample and hold units

2. State space analysis and design:

Discretisation of continuous-time systems Discrete-time state space equations Stability - definition and criteria State feedback
design by eigenvalue assignment PI state feedback controller Luenberger observer, separation theorem

Systems with dead-time Deadbeat design

3. Analysis and design based on z-transform: z-transform - definition and theorems Control loop description in the z domain
Stability criteria Root locus controller design Transfer of continuous-time controllers into discrete-time controllers

Voraussetzungen (EN):

Basic studies and preliminary examination; basic lectures in automatic control

Lernziele (EN):

The lecture intoduces key methods for the analysis and design of digital feedback control systems. Starting point is the
discretisation of linear, continuous-time models. State space based and z-transform based controller design techniques are

presented for discrete-time, single-input single-output systems. Furthermore, plants with dead-time and deadbeat design are
covered.

Nachweis: written examination; duration: 60 minutes; no tools or reference materials may be used during the
exam.

Arbeitsaufwand: 120 hours

Literature

* Lunze, J.: Regelungstechnik 2, 9. Auflage, Springer Verlag, Berlin Heidelberg 2016.

» Unbehauen, H.: Regelungstechnik, Band 2: Zustandsregelungen, digitale und nichtlineare Regelsysteme. 8. Auflage,
Vieweg Verlag, Braunschweig 2000

» Follinger, O.: Lineare Abtastsysteme. 4. Auflage, R. Oldenbourg Verlag, Miinchen Wien 1990

» Ogata, K.: Discrete-Time Control Systems. 2nd edition, Prentice-Hall, Englewood Cliffs 1994

» Ackermann, J.: Abtastregelung, Band |, Analyse und Synthese. 3. Auflage, Springer Verlag, Berlin Heidelberg 1988
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3 COURSES Course: Digital microstructure characterization and modeling [T-MACH-110431]

T 3.66 Course: Digital microstructure characterization and modeling [T-

MACH-110431]

Responsible:  Jun.-Prof. Dr. Matti Schneider
Organisation:  KIT Department of Mechanical Engineering
Part of: M-MACH-105134 - Elective Module Mechanical Engineering

Type Credits Grading scale Recurrence Version
Oral examination 6 Grade to a third Each winter term 1
Exams
ST 2022 76-T-MACH-110431 | Digital microstructure characterization and modeling Schneider

Competence Certificate
oral examination
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3 COURSES

3.67 Course: Digital Technology [T-ETIT-101918]

Course: Digital Technology [T-ETIT-101918]

Responsible:  Prof. Dr.-Ing. Jurgen Becker
Organisation: KIT Department of Electrical Engineering and Information Technology
Part of: M-MACH-104882 - Courses of the Department of Electrical Engineering and Information Technology
Type Credits Grading scale Recurrence Version
Written examination 6 Grade to a third Each winter term 1
Events
WT 22/23 |2311615 Digital Technology 3SWS |Lecture/ $3 Becker
WT 22/23 |2311617 Tutorial for 2311615 Digital 1SWS | Practice / €3 Hofer
Technology
Exams
ST 2022 7311615 Digital Technology | Becker

Legend: B Online, €3 Blended (On-Site/Online), @ On-Site, X Cancelled

Prerequisites
none
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3 COURSES Course: Do it! — Service-Learning for prospective mechanical engineers [T-MACH-106700]

T 3.68 Course: Do it! — Service-Learning for prospective mechanical engineers [T-
MACH-106700]

Responsible:  Prof. Dr.-Ing. Barbara Deml
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-105134 - Elective Module Mechanical Engineering

Type Credits Grading scale Recurrence Version
Completed coursework 2 pass/fail Each winter term 1
Events
WT 22/23 |2109039 Do it! — Service-Learning for 2SWS | Seminar/ € Deml
prospective mechanical engineers

Legend: B Online, §3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
Active and regular participation (compulsory attendance) in all appointments; no marking.

Prerequisites
Timely enrollment in ILIAS; limited number of participants.

Below you will find excerpts from events related to this course:

Do it! — Service-Learning for prospective mechanical engineers Seminar (S)
2109039, WS 22/23, 2 SWS, Language: German, Open in study portal On-Site

Content
The course combines university learning with social engagement. The students leave the well-known academic working
conditions and apply engineering skills (such as the ergonomic workplace design) within a social institution.

The course will take place every two weeks with each session lasting three hours. A part of the course will not be held at KIT,
but at a workshop for persons with disabilities.

1) Introductory session
Technical and generic preparation of the work assignment
2) Work assignment (3 sessions)

Getting to know the working conditions in a workshop for persons with disabilities and conducting a work analysis in small
groups

3) Interim review session

Sharing about the experiences

4) Implementation phase (2 sessions)

Implementing improvement measures concerning workplace/-process design in small groups

5) Evaluation session

Evaluating and reflecting as well as transfering and integrating the new experiences in their student and working life
Learning target:

The aim of this course is to enable students to get to know different social living and working conditions (such as a workshop for
persons with disabilities), to engage in society as prospective mechanical engineers, and in doing so to develop their
personality.

The overall goal is to learn by service for people, which again is an important factor for client-oriented behavior. This kind of
experience and action oriented learning by social engagement is also called “service-learning”. This is supposed to encourage
students’ willingness to change their perspective and to achieve some level of understanding for other living and working
conditions in order to enhance their social skills such as empathy, communication skills, individual initiative, and conflict
management as well as to support self-organized learning.

This course is carried out in cooperation with external partners; the concept also exists at other universities (http.//www.agentur-
mehrwert.de/de/hochschulen/do-it-studierendenprojekte.htmi).

Literature
Die Kursmaterialien stehen auf ILIAS zum Download zur Verfligung.

Mechanical Engineering for Erasmus Students , Date: 29/09/2022

Module Handbook, valid from Winter Term 2022/23 124


https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x16CC5A78024142458E12B82D94A5A9C6
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x16CC5A78024142458E12B82D94A5A9C6

3 COURSES Course: Drive Systems and Possibilities to Increase Efficiency [T-MACH-105451]

T 3.69 Course: Drive Systems and Possibilities to Increase Efficiency [T-
MACH-105451]

Responsible:  Dr.-Ing. Hans-Peter Kollmeier
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-105134 - Elective Module Mechanical Engineering

Type Credits Grading scale Recurrence Version
Oral examination 2 Grade to a third Each winter term 1

Competence Certificate
Oral examination, time duration 30 min., no aids

Prerequisites
none
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3 COURSES Course: Drive Train of Mobile Machines [T-MACH-105307]

3.70 Course: Drive Train of Mobile Machines [T-MACH-105307]

Responsible:  Prof. Dr.-Ing. Marcus Geimer
Marco Wydra

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104849 - Major Field Automotive Engineering

Type Credits Grading scale Recurrence Version
Oral examination 4 Grade to a third Each winter term 1

Events

WT 22/23 |2113077 Drive Train of Mobile Machines |2 SWS | Lecture / € Geimer

WT 22/23 [2113078 Ubung zu 'Antriebsstrang 1SWS | Practice / € Geimer, Herr

mobiler Arbeitsmaschinen'

Exams

ST 2022 76-T-MACH-105307 | Drive Train of Mobile Machines Geimer

WT 22/23 | 76-T-MACH-105307 | Drive Train of Mobile Machines Geimer

Legend: B Online, £3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
The final assessment will be an oral examination (20 min) taking place during the recess period. The examination will be offered
in ervery semester and can be repeated at any regular examination date.

Prerequisites
none

Recommendation

» General principles of mechanicals engineering
» Basic knowledge of hydraulics
* Interest in mobile machinery

Annotation
At the end of the lecture, participants can explain the structure and function of all discussed drive trains of mobile machines.
They can analyze complex gearbox schematics and synthesize simple transmission functions using rough calculations.

Content:
In this course the different drive trains of mobile machinery will be discussed. The focus of this course is:

mechanical gears
torque converter
hydrostatic drives
power split drives
electrical drives
hybrid drives
axles

terra mechanics

e o o o o o o o

Media: projector presentation
Literature: Download of lecture slides from ILIAS. Further literature recommendations during lectures.

Below you will find excerpts from events related to this course:

Drive Train of Mobile Machines Lecture (V)
2113077, WS 22/23, 2 SWS, Language: German, Open in study portal On-Site
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3 COURSES Course: Drive Train of Mobile Machines [T-MACH-105307]

Content

In this course will be discussed the different drive train of mobile machinerys. The fokus of this course is:
- improve knowledge of fundamentals
- mechanical gears

- torque converter

- hydrostatic drives

- continuous variable transmission

- eletrical drives

- hybrid drives

- axles

- terra mechanic

Recommendations:

» general basics of mechanical engineering
* basic knowledge in hydraulics
* interest in mobile machines

» regular attendance: 21 hours
« self-study: 89 hours

Literature
Skriptum zur Vorlesung downloadbar Gber ILIAS
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3 COURSES Course: Dynamics of the Automotive Drive Train [T-MACH-105226]

3.71 Course: Dynamics of the Automotive Drive Train [T-MACH-105226]

Responsible:  Prof. Dr.-Ing. Alexander Fidlin
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104849 - Major Field Automotive Engineering

Type Credits Grading scale Recurrence Version
Oral examination 5 Grade to a third Each winter term 1

Events
WT 22/23 2163111 Dynamics of the Automotive 2 SWS | Lecture / € Fidlin

Drive Train
WT 22/23 |2163112 Ubungen zu Dynamik des Kfz- 2 SWS | Practice Fidlin, Giel3ler

Antriebsstrangs
Exams
ST 2022 76-T-MACH-105226 | Dynamics of the Automotive Drive Train Fidlin

Legend: B Online, €3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
Oral examination, 30 min.

Prerequisites
none

Recommendation
Powertrain Systems Technology A: Automotive SystemsMachine DynamicsVibration Theory

Below you will find excerpts from events related to this course:

Dynamics of the Automotive Drive Train
2163111, WS 22/23, 2 SWS, Language: German, Open in study portal
Content
» Main components of the vehicle powertrain and their modelling
» Typical driving situations

Problemoriented models for particular driving situations
System analysis and optimization with respect to dynamic behavior

Literature
» Dresig H. Schwingungen mechanischer Antriebssysteme, 2. Auflage, Springer, 2006

« Pfeiffer F., Mechanical System Dynamics, Springer, 2008

Lecture (V)
On-Site

» Laschet A., Simulation von Antriebssystemen:Modellbildung der Schwingungssysteme und Beispiele aus der

Antriebstechnik, Springer, 1988

Ubungen zu Dynamik des Kfz-Antriebsstrangs
2163112, WS 22/23, 2 SWS, Language: German, Open in study portal

Content
Exercises related to the lecture
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xD6A88424A3FC4CA0861E0FE791AC2A8F
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x49E605FFABAA4419B32B50D93BC585DF
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x4F43DC1EF5764F669AF766B5F8EA7A0B
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xD6A88424A3FC4CA0861E0FE791AC2A8F
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x49E605FFABAA4419B32B50D93BC585DF

3 COURSES Course: Elasticity as a Field Theory [T-MACH-112215]

3.72 Course: Elasticity as a Field Theory [T-MACH-112215]

Responsible:  Dr. Eleni Agiasofitou
Dr. rer. nat. Markus Lazar

Organisation:  KIT Department of Mechanical Engineering
Part of: M-MACH-105134 - Elective Module Mechanical Engineering

Type Credits Grading scale Recurrence Version
Written examination 4 Grade to a third Each summer term 1
Events
ST2022 |2162260 | Elasticity as a Field Theory 2SWS |Lecture / @ | Agiasofitou, Lazar
Exams
ST 2022 | 76-T-MACH-112215 | Elasticity as a Field Theory |

Legend: B Online, €3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
written exam (90 min)

Below you will find excerpts from events related to this course:

Elasticity as a Field Theory
2162260, SS 2022, 2 SWS, Language: English, Open in study portal

Content

* Introduction

* Tensors

» Geometrical concepts (deformation tensor, strain tensor)

» Compatibility conditions

* Hooke’s law, Cauchy stress tensor

« Lagrangian formulation: Euler-Lagrange equations or equations of motion

» Navier equations

« Elastic Green tensor of the Navier equation

» Elastic waves in isotropic media

+ Configurational or Eshelbian Mechanics:

» Conservation laws in elasticity theory (Symmetries of translations, rotations and scaling)
* Eshelby stress tensor, energy-momentum tensor

« Configurational forces (Cherepanov force, inhomogeneity force or Eshelby force)
« J-Integral with applications in Engineering Science

Literature

Lecture (V)
On-Site

L.D. Landau, E.M. Lifschitz, Lehrbuch der Theoretischen Physik VII — Elastititdtstheorie, Akademie Verlag, Berlin, 1989.
L.D. Landau, E.M. Lifschitz, Course of Theoretical Physics Vol. 7, Theory of Elasticity, Elsevier Ltd., Amsterdam, 3rd ed., 1986.
A. Sommerfeld, Vorlesungen Uber Theoretische Physik Il - Mechanik der deformierbaren Medien, Verlag Harri Deutsch, Thun,

Frankfurt, 1992.
R.B. Hetnarski, J. Ignaczak, The Mathematical Theory of Elasticity, Taylor & Francis, 2004.

P. C. Chou, N. J. Pagano, Elasticity: Tensor, Dyadic, and Engineering Approaches, Dover, New York, 1992.

P.J. Olver, Applications of Lie groups to differential equations, Springer, New York, 1986.

R. Kienzler, G. Herrmann, Mechanics in Material Space with Applications to Defect and Fracture Mechanics, Springer, Berlin,

Heidelberg, 2000.
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x8CA335C6773E463A81594C385EE1CEF9
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x91845371ACC24C29B770F529B5E242C6
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x8CA335C6773E463A81594C385EE1CEF9

3 COURSES

3.73 Course: Electric Energy Systems [T-ETIT-101923]

Course: Electric Energy Systems [T-ETIT-101923]

Responsible:  Prof. Dr.-Ing. Thomas Leibfried
Organisation:  KIT Department of Electrical Engineering and Information Technology
Part of: M-MACH-104882 - Courses of the Department of Electrical Engineering and Information Technology
Credits Grading scale Recurrence Version
Written examination 5 Grade to a third Each summer term 1
Events
ST 2022 2307391 Electric Energy Systems 2 SWS | Lecture / € Leibfried
ST 2022 2307393 Ubungen zu 2307391 1 SWS | Practice / € Steinle
Elektroenergiesysteme

Exams
ST 2022 7307391 Electric Energy Systems Leibfried
WT 22/23 | 7307391 Electric Energy Systems Leibfried

Legend: 8 Online, £3 Blended (On-Site/Online), @ On-Site, X Cancelled

Prerequisites

none
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xBAF13353C0B04979BE39D7594E824FE3
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x4CA17A4C20094887A12C20DE66BA51E6
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x7C09F443FFA549DCA19047C06449FEA9
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x365538E0A051488CBCE64A4E0E3EC4DC

3 COURSES Course: Electric Power Generation and Power Grid [T-ETIT-103608]

3.74 Course: Electric Power Generation and Power Grid [T-ETIT-103608]

Responsible:  Dr.-Ing. Bernd Hoferer
Organisation:  KIT Department of Electrical Engineering and Information Technology
Part of: M-MACH-104882 - Courses of the Department of Electrical Engineering and Information Technology

Type Credits Grading scale Recurrence Version
Oral examination 3 Grade to a third Each winter term 1
Events
WT 22/23 | 2307399 Electric Power Generation and 2 SWS Lecture / @ Hoferer
Power Grid
Exams
ST 2022 737307399 Electric Power Generation and Power Grid Hoferer
WT 22/23 | 7307399 Electric Power Generation and Power Grid Hoferer

Legend: B Online, €3 Blended (On-Site/Online), @ On-Site, X Cancelled

Prerequisites
none
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x1192BB46E16C422ABC7734B399E0724C
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xA064F4FBB3BB4C41A8D64022BE7A7BE5
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x8ABC283E8DC0431E91040161D95C809A

3 COURSES Course: Electric Power Transmission & Grid Control [T-ETIT-110883]

3.75 Course: Electric Power Transmission & Grid Control [T-ETIT-110883]

Responsible:  Prof. Dr.-Ing. Thomas Leibfried
Organisation:  KIT Department of Electrical Engineering and Information Technology
Part of: M-MACH-104882 - Courses of the Department of Electrical Engineering and Information Technology

Type Credits Grading scale Recurrence Expansion Version
Examination of another type 4 Grade to a third Each winter term 1 terms 1
Events
WT 22/23 |2307376 Electric Power Transmission & Grid [ 2 SWS | Lecture / € Leibfried
Control

Legend: f Online, €3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
The examination consists of a written paper and an oral presentation of the students work. The overall impression is rated.

Prerequisites
none
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3 COURSES

3.76 Course: Electric Rail Vehicles [T-MACH-102121]

Responsible:  Prof. Dr.-Ing. Marcus Geimer
Prof. Dr.-Ing. Peter Gratzfeld

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104849 - Major Field Automotive Engineering

Recurrence
Grade to a third Each summer term

Type Credits Grading scale
Oral examination 4

Course: Electric Rail Vehicles [T-MACH-102121]

Version

Events

ST 2022 2114346 Electric Rail Vehicles 2 SWS |Lecture/ @

Tesar, Gratzfeld

Exams

ST 2022 76-T-MACH-102121 | Electrical Railway Traction Systems

Tesar, Otto, Gratzfeld,
Gerhardt

ST 2022 76-T-MACH-102122 | Electric Rail Vehicles

Otto, Tesar, Gratzfeld

WT 22/23 | 76-T-MACH-102121 | Electric Rail Vehicles

Tesar, Otto, Reimann,
Gratzfeld

WT 22/23 | 76-T-MACH-102122 | Electric Rail Vehicles

Otto, Tesar, Gratzfeld,
Reimann

Legend: B Online, £3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
Oral examination

Duration: ca. 20 minutes
No tools or reference materials may be used during the exam.

Prerequisites
none

Below you will find excerpts from events related to this course:

Electric Rail Vehicles
2114346, SS 2022, 2 SWS, Language: German, Open in study portal
Content

Introduction: history of electric traction in railways, economic impact
Wheel-rail-contact: carrying of vehicle mass, adhesion, current return

PN~

Vehicle dynamics: tractive and brake effort, driving resistance, inertial force, load cycles
Electric drives: purpose of electric drive and basic configurations, traction motors, converters, drives for vehicles at dc

Lecture (V)
On-Site

and ac lines and without contact wire, multi-system, dual power and hybrid vehicles, conventional drives for existing

vehicles

Vehicle concepts: modern vehicle concepts for mass transit and electric main line

No o

networks, system pantograph and contact wire

Literature
Eine Literaturliste steht den Studierenden auf der llias-Plattform zum Download zur Verfiigung.

A bibliography is available for download (llias-platform).
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x51F3F2C6A772411AB1B1EEFC8E01C63C
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xDAD561D5891E4F1BAADA03CA895C64FF
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x07087C39D2C04762B5F97235434CA329
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x3E9249ED331342B397F8F00A0433262E
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xCDB66AF5DBD04D38B90EB1A78F1170C3
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x51F3F2C6A772411AB1B1EEFC8E01C63C

3 COURSES Course: Electrical Engineering and Electronics [T-ETIT-108386]

3.77 Course: Electrical Engineering and Electronics [T-ETIT-108386]

Responsible:  Dr. Giovanni De Carne
Organisation:  KIT Department of Electrical Engineering and Information Technology
Part of: M-MACH-104882 - Courses of the Department of Electrical Engineering and Information Technology

Type Credits Grading scale Recurrence Version
Written examination 8 Grade to a third Each winter term 1
Events
WT 22/23 |2306350 Electrical Engineering and 4 SWS | Lecture De Carne
Electronics for Mechanical
Engineers
WT 22/23 2306351 Tutorial for 2306350 Electrical 2 SWS Practice De Carne, Hahnlein,
Engineering and Electronics for Digel, Bremer
Mechanical Engineers
Exams
ST 2022 7306350 Electrical Engineering and Electronics for Mechanical Engineers Becker

Competence Certificate
The control of success takes place by a written examination, duration 3 hours.

By successfully completing two additional exercise sheets (on a voluntary basis), a bonus of up to 6 exam points can be earned
(corresponds to a maximum grade improvement of the written exam by the value 0.3 or 0.4).

Prerequisites
none

Annotation
Exam will be held in english language.
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xCD5B6C6C7E8546EDA3A71F77958A68F0
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x6C757CF0987C4DB487B3487D827A01AE
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x8F3DB330208741F384FFB3422FF41A28

3 COURSES Course: Electrical Engineering and Electronics [T-ETIT-109820]

3.78 Course: Electrical Engineering and Electronics [T-ETIT-109820]

Responsible:  Prof. Dr. Martin Doppelbauer
Organisation:  KIT Department of Electrical Engineering and Information Technology

Part of: M-MACH-104882 - Courses of the Department of Electrical Engineering and Information Technology

Type Credits Grading scale Recurrence Version
Written examination 8 Grade to a third Each winter term 1
Events
WT 22/23 |2306339 Electrical Engineering and 4 SWS |Lecture/ 3 Doppelbauer
Electronics foir Mechanical
Engineers
WT 22/23 |2306340 Electrical Engineering and 2SWS |Practice / 3 Hahnlein, Digel,
Electronics foir Mechanical Bremer
Engineers
Exams
ST 2022 7306351 Electrical Engineering and Electronics for Mechanical Engineers | Becker

Legend: B Online, §3 Blended (On-Site/Online), @ On-Site, X Cancelled

Annotation
Exam will be held in german language
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xD85F6A74506B4F5DBD4A64FFDC3A643E
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xD69AED671695441B9B555C843E4DBE89
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xCDE5AB2167D345B08C4FC0F9ED375AF6

3 COURSES Course: Electrical Machines [T-ETIT-100807]

3.79 Course: Electrical Machines [T-ETIT-100807]

Responsible:  Dr.-Ing. Klaus-Peter Becker
Organisation:  KIT Department of Electrical Engineering and Information Technology

Partof: M-MACH-104878 - Specification in Mechanical Engineering
M-MACH-104882 - Courses of the Department of Electrical Engineering and Information Technology

Type Credits Grading scale Version
Oral examination 4 Grade to a third 1
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3 COURSES Course: Electrical Machines and Power Electronics [T-ETIT-101954]

3.80 Course: Electrical Machines and Power Electronics [T-ETIT-101954]

Responsible:  Prof. Dr.-Ing. Marc Hiller
Organisation:  KIT Department of Electrical Engineering and Information Technology

Part of: M-MACH-104882 - Courses of the Department of Electrical Engineering and Information Technology

Type Credits Grading scale Recurrence Version
Written examination 6 Grade to a third Each winter term 1
Events
WT 22/23 |2306387 Electrical Machines and Power 2SWS |Lecture/ 3 Hiller
Electronics
WT 22/23 |2306389 Tutorial for 2306387 Electrical 2SWS |Practice / 3 Hiller
Machines and Power Electronics
Exams
ST 2022 7306307 Electrical Machines and Power Electronics Hiller
WT 22/23 | 7306307 Electrical Machines and Power Electronics Hiller

Legend: @ Online, i,‘? Blended (On-Site/Online), @: On-Site, X Cancelled

Prerequisites
none
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xFBF8DC23866F458EA41F7D964BA1D354
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x7F99ACB787C4424386676A9A32991BEB
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x2FBBDDCCEBA04499A67E86DAAC8C2180
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x990BFF0A9D144AD19A876DF5876A9507

3 COURSES Course: Electronic Devices and Circuits [T-ETIT-109318]

3.81 Course: Electronic Devices and Circuits [T-ETIT-109318]

Responsible:  Prof. Dr.-Ing. Ahmet Cagri Ulusoy
Organisation:  KIT Department of Electrical Engineering and Information Technology
Part of: M-MACH-104882 - Courses of the Department of Electrical Engineering and Information Technology

Type Credits Grading scale Recurrence Expansion Version
Written examination 6 Grade to a third Each summer term 1 terms 2

Events

ST 2022 2308655 Electronic Devices and Circuits 3SWS |Lecture /€ Ulusoy

ST 2022 2308657 Ubungen zu 2312655 1 SWS | Practice / € Ulusoy
Elektronische Schaltungen

ST 2022 2308658 Tutorien zu 2312655 Elektronische A 2 Ulusoy
Schaltungen

Exams

ST 2022 7308655 Electronic Devices and Circuits Ulusoy

Legend: @ Online, i,‘? Blended (On-Site/Online), @: On-Site, X Cancelled
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x80618AF5AB16416A88219A97612DA041
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x9CB9261E3A6346A2A1ACBCF1A7F15197
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x87C4510ACA2C40BC90FCAA0818ADED94

3 COURSES Course: Energy and Process Technology | [T-MACH-102211]

3.82 Course: Energy and Process Technology | [T-MACH-102211]

Responsible:  Prof. Dr.-Ing. Hans-J6érg Bauer
Prof. Dr. Ulrich Maas
Dr.-Ing. Corina Schwitzke
Dr. Amin Velji

Organisation:  KIT Department of Mechanical Engineering

Institute of Thermal Turbomachinery
Part of: M-MACH-104848 - Major Field Energy and Environmental Engineering

Type Credits Grading scale Recurrence Version
Written examination g Grade to a third Each winter term 1
Events
WT 22/23 |2157961 Energy and Process Technology |6 SWS | Lecture / Practice (/ |Bauer, Mitarbeiter,
I L 2 Wagner, Maas,

Schwitzke, Wirbser

Exams

ST 2022 76-T-MACH-102211 | Energy and Process Technology | Bauer, Wirbser,
Schwitzke, Pritz

Legend: B Online, €3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
The assessment consists of a written exam (120 minutes) (following §4(2), 1 of the examination regulation).

Prerequisites
none

Below you will find excerpts from events related to this course:

Energy and Process Technology | Lecture / Practice (VU)
2157961, WS 22/23, 6 SWS, Language: German, Open in study portal On-Site

Content
The last thrid of the lecture deals with the topic Thermal Turbomachinery. The basic principles, the functionality and the scope
of application of gas and steam tubrines for the generation of electrical power and propulsion technology are addressed.

The students are able to:

describe and calculate the basic physical-technical processes

apply the mathematical and thermodynamical description

reflect on and explain the diagrams and schematics

comment on diagrams

explain the functionality of gas and steam turbines and their components

name the applications of thermal turbomachinery and their role in the field of electricity generation and propulsion
technology

e o o o o o
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x54ACF034EE724BCABB9770514627160F
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x764BF2EC44394BCE8AFF22A3EF5FB68D
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3 COURSES Course: Energy and Process Technology Il [T-MACH-102212]

3.83 Course: Energy and Process Technology Il [T-MACH-102212]

Responsible:  Prof. Dr. Ulrich Maas
Dr.-Ing. Corina Schwitzke

Organisation:  KIT Department of Mechanical Engineering

Institute of Thermal Turbomachinery
Part of: M-MACH-104848 - Major Field Energy and Environmental Engineering

Type Credits Grading scale Recurrence Version
Written examination 9 Grade to a third Each summer term 1
Events
ST 2022 2170832 Energy and Process Technology |6 SWS | Lecture / Practice (/ | Schwitzke, Pritz, Maas
I ¢
Exams
ST 2022 76-T-MACH-102212 | Energy and Process Technology Wirbser, Schwitzke,
Bauer, Pritz

Legend: 8 Online, £3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
The assessment consists of a written exam (120 minutes) (following §4(2), 1 of the examination regulation).

Prerequisites
none

Below you will find excerpts from events related to this course:

Energy and Process Technology I Lecture / Practice (VO)
2170832, SS 2022, 6 SWS, Language: German, Open in study portal On-Site

Content

Thermal Turbomaschinery - In the first part of the lecture deals with energy systems. Questions regarding global energy
resources and their use, especially for the generation and provision of electrical energy, are addressed. Common fossile and
nuclear power plants for the centralized supply with electrical power as well as concepts of power-heat cogeneration for the
decentralized electrical power supply by means of block-unit heat and power plants, etc. are discussed. Moreover, the
characteristics and the potential of renewable energy conversion concepts, such as wind and hydro-power, photovoltaics, solar
heat, geothermal energy and fuel cells are compare and evaluated. The focus is on the description of the potentials, the risks
and the economic feasibility of the different strategies aimed to protect resources and reduce CO2 emissions.

The students are able to:

» discuss and evaluate energy resources and reserves and their utility

» review the use of energy carriers for electrical power generation

» explain the concepts and properties of power-heat cogeneration, renewable energy conversion and fuel cells and their
fields of application

« comment on and compare centralized and decentralized supply concepts

« calculate the potentials, riskis and economic feasibility of different strategies aiming at the protection of resources and
the reduction of CO2 emissions

* name and judge on the options for solar energy utilization

« discuss the potential of geothermal energy and its utilization
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3 COURSES Course: Energy Conversion and Increased Efficiency in Internal Combustion Engines [T-MACH-105564]

3.84 Course: Energy Conversion and Increased Efficiency in Internal Combustion
Engines [T-MACH-105564]

Responsible: Prof. Dr. Thomas Koch
Dr.-Ing. Heiko Kubach

Organisation: KIT Department of Mechanical Engineering

Part of: M-MACH-104848 - Major Field Energy and Environmental Engineering

Type

Credits Grading scale Recurrence

Oral examination 4 Grade to a third Each winter term

Version

Exams

ST 2022 76-T-MACH-105564

Hydrogen and reFuels - Energy Conversion in Combustion
Engines

Koch, Kubach

Competence Certificate

oral exam, 25 minutes, no auxillary means

Prerequisites
none
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3 COURSES Course: Energy Demand of Buildings — Fundamentals and Applications,
with Building Simulation Exercises [T-MACH-105715]

3.85 Course: Energy Demand of Buildings — Fundamentals and Applications, with
Building Simulation Exercises [T-MACH-105715]

Responsible: Dr. Ferdinand Schmidt
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104848 - Major Field Energy and Environmental Engineering

Type Credits Grading scale Recurrence Version
Oral examination 6 Grade to a third Each summer term 1

Exams

ST 2022 76-T-MACH-105715 | Energy demand of buildings — fundamentals and applications, with [ Schmidt
building simulation exercises

Competence Certificate
oral exam, approx. 30 minutes

Prerequisites
none
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3 COURSES Course: Energy from Biomass [T-CIWVT-110576]

3.86 Course: Energy from Biomass [T-CIWVT-110576]

Responsible:  Dr.-Ing. Siegfried Bajohr
Prof. Dr. Nicolaus Dahmen

Organisation:  KIT Department of Chemical and Process Engineering
Part of: M-MACH-105100 - Courses of the Department of Chemical and Process Engineering

Type Credits Grading scale Recurrence Version
Written examination 6 Grade to a third Each winter term 2
Events
WT 22/23 | 22325 Energy from Biomass [25ws [Lecture/ @ | Dahmen, Bajohr

Legend: f Online, €3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
The examination is a written examination with a duration of 90 minutes (section 4 subsection 2 number 1 SPO).

Prerequisites
None
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3 COURSES Course: Energy Market Engineering [T-WIWI-107501]

3.87 Course: Energy Market Engineering [T-WIWI-107501]

Responsible:  Prof. Dr. Christof Weinhardt
Organisation:  KIT Department of Economics and Management
Part of: M-MACH-104884 - Courses of the Department of Economics and Management

Type Credits Grading scale Recurrence Version
Written examination 4.5 Grade to a third Each summer term 1
Events
ST 2022 2540464 Energy Market Engineering 2 SWS | Lecture / € Henni, Weinhardt
ST 2022 2540465 Ubung zu Energy Market 1 SWS | Practice Semmelmann
Engineering
Exams
ST 2022 79852 Energy Market Engineering | Weinhardt

Legend: B Online, €3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate

The assessment consists of a written exam (60 min) (according to §4(2), 1 of the examination regulations). By successful
completion of the exercises (§4 (2), 3 SPO 2007 respectively §4 (3) SPO 2015) a bonus can be obtained. If the grade of the
written exam is at least 4.0 and at most 1.3, the bonus will improve it by one grade level (i.e. by 0.3 or 0.4).

Prerequisites
None

Recommendation
None

Annotation
Former course title until summer term 2017: T-WIWI-102794 "eEnergy: Markets, Services, Systems".

The lecture has also been added in the 1IP Module Basics of Liberalised Energy Markets.

Below you will find excerpts from events related to this course:

Energy Market Engineering Lecture (V)
2540464, SS 2022, 2 SWS, Language: German, Open in study portal On-Site
Literature

* Erdmann G, Zweifel P. Energie6konomik, Theorie und Anwendungen. Berlin Heidelberg: Springer; 2007.

» Grimm V, Ockenfels A, Zoettl G. Strommarktdesign: Zur Ausgestaltung der Auktionsregeln an der EEX *. Zeitschrift fiir
Energiewirtschaft. 2008:147-161.

» Stoft S. Power System Economics: Designing Markets for Electricity. IEEE; 2002.,

» Strébele W, Pfaffenberger W, Heuterkes M. Energiewirtschaft: Einfiihrung in Theorie und Politik. 2nd ed. Miinchen:
Oldenbourg Verlag; 2010:349.
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3 COURSES Course: Energy Storage and Network Integration [T-ETIT-104644]

3.88 Course: Energy Storage and Network Integration [T-ETIT-104644]

Responsible:  Prof. Dr. Mathias Noe
Organisation:  KIT Department of Electrical Engineering and Information Technology
Part of: M-MACH-104882 - Courses of the Department of Electrical Engineering and Information Technology

Type Credits Grading scale Recurrence Version
Oral examination 4 Grade to a third Each winter term 1
Events
WT 22/23 |2312687 Energy Storage and Network 2 SWS | Lecture / € Grilli, De Carne
Integration
WT 22/23 |2312689 Tutorial for 2312687 Energy 1SWS | Practice / @ De Carne, Girilli
Storage and Network Integration
Exams
ST 2022 7312687 Energy Storage and Network Integration | Noe, De Carne, Girilli

Legend: B Online, 3 Blended (On-Site/Online), @ On-Site, X Cancelled

Prerequisites
Neither participation in "Energiespeicher und Netzintegration" (ETIT) nor in "Energiespeicher und Netzintegration" (MACH). Only
one out of these three exams is allowed.

Recommendation
Basic knowledge in the fields of Electrical Engineering and Thermodynamics is helpful.

Annotation
Exam and Lecture will be held in English.

Below you will find excerpts from events related to this course:

Tutorial for 2312687 Energy Storage and Network Integration Practice (U)
2312689, WS 22/23, 1 SWS, Language: English, Open in study portal On-Site

Content
Campus North - dates will be announced in the beginning of the semester in the lecture

In order to gain credits, both, the lecture and the tutorial, have to be completed (participation in VL 23687 "Energy Storage and
Network Integration").

Organizational issues
The exact dates will be announced in the lecture.
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3 COURSES Course: Energy Systems |I: Renewable Energy [T-MACH-105408]

3.89 Course: Energy Systems I: Renewable Energy [T-MACH-105408]

Responsible:  apl. Prof. Dr. Ron Dagan
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104848 - Major Field Energy and Environmental Engineering

Type Credits Grading scale Recurrence Version
Oral examination 4 Grade to a third Each winter term 2
Events
WT 22/23 |2129901 Energy Systems | - Renewable |3 SWS | Lecture / € Dagan
Energy
Exams
ST 2022 76-T-MACH-105408 | Energy Systems I: Renewable Energy Dagan

Legend: B Online, §3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
oral exam, approx. 1/2 hour

Prerequisites
none

Below you will find excerpts from events related to this course:

Energy Systems | - Renewable Energy
2129901, WS 22/23, 3 SWS, Language: German, Open in study portal

Content
The course deals with fundamental aspects of renewable energies.

Lecture (V)
On-Site

1. The first part deals with the basic concepts of absorbing solar beans, in an efficient manner accounting for the
minimization of heat losses. In this context, selective topics on thermodynamics as well as fluid dynamics are introduced.
In the second part few applications are discussed and optimizations techniques of solar collectors construction and their

heat transfer are presented.

2. The use of solar energy as a source for heat generation is followed by the idea of electricity generation. Introductive

aspects of Photovoltaic technologies are illuminated.

3. The last part presents additional regenerative energy sources such as wind and geothermal energy.

The student knows the principles of the feasibility of energy gain by means of renewable energies, in particular the solar energy.

regular attendance: 34 hours
self-study: 146 hours

Oral examination — as an elective course 30 minutes, in combination with Energiesysteme-II or other courses within the energy

courses, as a major course 1 hour

Organizational issues

Die Veranstaltung wird nur online gehalten, falls durch Corona Einschrankungen vorgegeben werden.
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3 COURSES Course: Energy systems Il: Reactor Physics [T-MACH-105550]

3.90 Course: Energy systems II: Reactor Physics [T-MACH-105550]

Responsible:  Dr. Aurelian Florin Badea
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104848 - Major Field Energy and Environmental Engineering

Type Credits Grading scale Recurrence Version
Oral examination 4 Grade to a third Each summer term 1
Events
ST 2022 2130929 Energy systems Il: Reactor 2SWS |Lecture/H Badea
Physics
Exams
ST 2022 76-T-MACH-105550 | Energy Systems II: Reactor Physics Badea
WT 22/23 | 76-T-MACH-105550 | Energy Systems II: Reactor Physics Badea

Legend: B Online, £3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
oral exam, 20 min

Prerequisites
none

Below you will find excerpts from events related to this course:

Energy systems Il: Reactor Physics Lecture (V)
2130929, SS 2022, 2 SWS, Language: German, Open in study portal Online

Content

The goal of the course is to train the students for the field of nuclear energy using fission reactors. The students acquire
comprehensive knowledge on the physics of nuclear fission reactors: neutron flux, cross sections, fission, breeding processes,
chain reaction, critical size of a nuclear system, moderation, reactor dynamics, transport- and diffusion-equation for the neutron
flux distribution, power density distributions in reactor, one-group, two-group and multi-group theories for the neutron spectrum.
Students are able to analyze and understand the obtained results. Based on the reactor physics knowledge, the students are
able to understand, compare and evaluate the capabilities of different types of reactors - LWR, heavy water reactors, nuclear
power systems of generation IV — as well as their fundamental nuclear safety concepts. The students are qualified for further
training in nuclear energy and safety field and for (also research-related) professional activity in the nuclear industry.

¢ nuclear fission & fusion,

 radioactive decay, neutron excess, fission, fast and
thermal neutrons, fissile and fertile nuclei,

» neutron flux, cross section, reaction rate, mean free path,
chain reaction, critical size, moderation,

* reactor dynamics,

« transport- and diffusion-equation for the neutron flux distribution,

power distributions in reactor,

one-group and two-group theories,

light-water reactors,

reactor safety,

design of nuclear reactors,

breeding processes,

nuclear power systems of generation IV

e o o o o o

Organizational issues

Mi (27.07.2022), 09:00 bis 17:00
Do (28.07.2022), 09:00 bis 17:00
Fr (29.07.2022), 09:00 bis 17:00
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3 COURSES Course: Energy systems Il: Reactor Physics [T-MACH-105550]

Literature
Dieter Schmidt, Reaktortechnik, Band 1: Grundlagen, ISBN 3 7650 2003 6

Dieter Schmidt, Reaktortechnik, Band 2: Anwendungen, ISBN 3 7650 2004 4
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3 COURSES

Course: Engine Laboratory [T-MACH-105337]

3.91 Course: Engine Laboratory [T-MACH-105337]

Responsible:  Dr.-Ing. Uwe Wagner
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104849 - Major Field Automotive Engineering

Type Credits Grading scale Recurrence Version
Completed coursework 4 pass/fail Each summer term 1
Events
ST 2022 2134001 Engine Laboratory 2 SWS [ Practical course / Wagner
Exams
ST 2022 76-T-MACH-105337 | Engine Laboratory Koch

Legend: B Online, §3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate

written documentation of every experiment, certificate of successful attendance, no grading

Prerequisites
none

Below you will find excerpts from events related to this course:

Engine Laboratory

2134001, SS 2022, 2 SWS, Language: German, Open in study portal

Organizational issues

voraussichtlich 1. vorlesungsfreie Woche im SS 2021. Wird auf der Homepage und in den Vorlesungen bekannt gegeben

Literature
Versuchsbeschreibungen
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3 COURSES Course: Engine Measurement Techniques [T-MACH-105169]

3.92 Course: Engine Measurement Techniques [T-MACH-105169]

Responsible:  Dr.-Ing. Séren Bernhardt
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104849 - Major Field Automotive Engineering

Type Credits Grading scale Recurrence Version
Oral examination 4 Grade to a third Each summer term 1
Events
ST 2022 2134137 Engine measurement techniques | 2 SWS | Lecture / @ Bernhardt
Exams
ST 2022 76-T-MACH-105169 | Engine Measurement Techniques Koch
WT 22/23 | 76-T-MACH-105169 | Engine Measurement Techniques Koch

Legend: B Online, €3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
oral examination, Duration: 0,5 hours, no auxiliary means

Prerequisites
none

Recommendation
T-MACH-102194 Combustion Engines |

Below you will find excerpts from events related to this course:

Engine measurement techniques Lecture (V)
2134137, SS 2022, 2 SWS, Language: German, Open in study portal On-Site
Literature

1. Grohe, H.:Messen an Verbrennungsmotoren

2. Bosch: Handbuch Kraftfahrzeugtechnik

3. Verdffentlichungen von Firmen aus der Meftechnik
4. Hoffmann, Handbuch der MeRtechnik

5. Klingenberg, Automobil-MeRtechnik, Band C
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3 COURSES Course: Entrepreneurship [T-WIWI-102864]

3.93 Course: Entrepreneurship [T-WIWI-102864]

Responsible: Prof. Dr. Orestis Terzidis
Organisation:  KIT Department of Economics and Management
Part of: M-MACH-104884 - Courses of the Department of Economics and Management

Type Credits Grading scale Recurrence Version
Written examination 3 Grade to a third Each term 1

Events

ST 2022 2545001 Entrepreneurship 2SWS |Lecture/ 3 Terzidis, Kuschel
WT 22/23 |2545001 Entrepreneurship 2SWS |Lecture/ 3 Terzidis

Exams

ST 2022 7900002 Entrepreneurship Terzidis

ST 2022 7900192 Entrepreneurship Terzidis

Legend: B Online, €3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
The assessment consists of a written exam (60 minutes) (following §4(2), 1 of the examination regulation).

Students are offered the opportunity to earn a grade bonus through separate assignments. If the grade of the written exam is
between 4.0 and 1.3, the bonus improves the grade by a maximum of one grade level (0.3 or 0.4). The exact criteria for
awarding a bonus will be announced at the beginning of the lecture.

Prerequisites
None

Recommendation
None

Below you will find excerpts from events related to this course:

Entrepreneurship Lecture (V)
2545001, SS 2022, 2 SWS, Language: English, Open in study portal Blended (On-Site/Online)
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3 COURSES Course: Entrepreneurship [T-WIWI-102864]

Content

The lecture as a compulsory part of the module "Entrepreneurship” introduces the basic concepts of entrepreneurship.
Important concepts and empirical facts are introduced, which relate to the conception and implementation of newly founded
companies.

The focus here is on introducing methods for generating innovative business ideas, translating patents into business concepts,
and general principles of business modeling and business planning. In particular, approaches such as Lean-Startup and
Effectuation as well as concepts for financing young companies are covered.

A "KIT Entrepreneurship Talk" is part of each session (from 16.15-17.15), in which experienced founder and entrepreneur
personalities report on their experiences in the practice of the establishment of an enterprise. Dates and speakers will be
announced on the EnTechnon homepage.

Learning objectives:

The students will be introduced to the topic of entrepreneurship. After successful attendance of the course they should have an
overview of the sub-areas of entrepreneurship and be able to understand basic concepts of entrepreneurship and apply key
concepts.

Workload:

The total effort with 3 credit points: approx. 90 hours
Presence time: 30 hours

Pre- and postprocessing of the LV: 45.0 hours
Exam and exam preparation: 15.0 hours

Examination:
The assessment consists of a written exam (60 minutes) (following §4(2), 1 of the examination regulation)

A grade bonus can be earned by successfully participating in a case study as part of the Entrepreneurship lecture. If the grade
of the written exam is between 4.0 and 1.3, the bonus improves the grade by up to 0.3 or 0.4. The bonus only applies if you
have passed the exam with at least a 4.0. More details will be provided in the lecture. Participation in the case study is voluntary.

Examdates: 24.06.2022, 6pm - 7.10pm, 30.46 Chemie, Neuer Horsaal
24.06.2022, 6pm - 7.10pm, 30.95 Forum auditorium (Audimax)

Literature
Fuglistaller, Urs, Mller, Christoph und Volery, Thierry (2008): Entrepreneurship

Ries, Eric (2011): The Lean Startup

Osterwalder, Alexander (2010): Business Model Generation

Aulet, Bill (2013): Disciplined Entrepreneurship. 24 Steps to a Successful Startup. Hoboken: Wiley.
R.C. Dorf, T.H. Byers: Technology Ventures — From Idea to Enterprise., (McGraw Hill 2008)

Hisrich, Robert D.; Ramadani, Veland (2017): Effective entrepreneurial management. Strategy, planning, risk management, and
organization. Cham, Switzerland: Springer.

Entrepreneurship Lecture (V)
2545001, WS 22/23, 2 SWS, Language: English, Open in study portal Blended (On-Site/Online)
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3 COURSES Course: Entrepreneurship [T-WIWI-102864]

Content

The lecture as an obligatory part of the module "Entrepreneurship" introduces the basic concepts of entrepreneurship. Important
concepts and empirical facts are presented that relate to the conception and implementation of newly founded companies. The
focus here is on the introduction to methods for generating innovative business ideas, for transferring patents into business
concepts and general principles of business modelling and business planning. In particular approaches such as Lean Startup
and Effectuation as well as concepts for the financing of young enterprises are treated.

A "KIT Entrepreneurship Talk" is part of each session (from 17.00-18.00), in which experienced founder and entrepreneur
personalities report on their experiences in practice of the establishment of an enterprise. Dates and speakers will be
announced on the EnTechnon homepage.

Learning objectives:

The studentsare introduced to the topic Entrepreneurship. After successful attendance of the meeting they are to have an
overview of the subranges of the Entrepreneurships and be able to understand basic concepts of the Entrepreneurships and
apply key concepts.

Workload:

Total effort with 3 credit points: approx. 90 hours
Presence time: 30 hours

Pre- and postprocessing of the LV: 45.0 hours
Exam and exam preparation: 15.0 hours

Examination:

The assessment of success takes place in the form of a written examination (60 min.) (according to §4(2), 1 SPO). The grade is
the grade of the written exam.A grade bonus can be earned through successful participation in a case study in the
Entrepreneurship lecture. If the grade of the written exam is between 4.0 and 1.3, the bonus improves the grade by up to 0.3 or
0.4.The bonus only applies if you have passed the exam with at least a 4.0. More details will be provided in the lecture.
Participation in the case study is voluntary.

Exam date: 12/20/2022

Literature
Aulet, Bill (2013): Disciplined Entrepreneurship. 24 Steps to a Successful Startup. Hoboken: Wiley.

R.C. Dorf, T.H. Byers: Technology Ventures — From Idea to Enterprise., (McGraw Hill 2008)
Fuglistaller, Urs, Muller, Christoph and Volery, Thierry (2008): Entrepreneurship

Hisrich, Robert D.; Ramadani, Veland (2017): Effective entrepreneurial management. Strategy, planning, risk management, and
organization. Cham, Switzerland: Springer.

Ries, Eric (2011): The Lean Startup.
Osterwalder, Alexander (2010): Business Model Generation.
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3 COURSES Course: Excercises - Fatigue of Welded Components and Structures [T-MACH-109304]

T 3.94 Course: Excercises - Fatigue of Welded Components and Structures [T-
MACH-109304]

Responsible:  Dr. Majid Farajian
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104854 - Major Field Materials and Structures for High Performance Systems

Type Credits Grading scale Recurrence Version
Completed coursework 1 pass/fail Each winter term 1
Events
WT 22/23 [2181731 Fatigue of Welded Components 2SWS |Block/ €3 Farajian
and Structures

Legend: B Online, §3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
successful solving of all exercises

Prerequisites
none

Below you will find excerpts from events related to this course:

Fatigue of Welded Components and Structures Block (B)
2181731, WS 22/23, 2 SWS, Language: German, Open in study portal Blended (On-Site/Online)

Content
The lecture gives an introduction to the following topics:

- weld quality

- typical damages of welded joints

- evaluation of notches, defects and residual stresses

- strength concepts: nominal, structural and notch stress concepts, fracture mechanics
- life cycle analysis

- post-treatment methods for an extented lifetime

- maintenance, reconditioning and repair

The student can

+ describe the influence of welding induced notches, defects and residual stresses on component behavior

» explain the basics of numerical and experimental methods for the evaluation of statically or cyclically loaded welds
explain and can apply them

« derive measures in order to increase the lifetime of structures with welded joints under cyclical load

preliminary knowlegde materials science and mechanics recommended

regular attendance: 22,5 hours
self-study: 97,5 hours

Exercise sheets are handed out regularly.
oral examination (ca. 30 min)
no tools or reference materials

Organizational issues
Blockveranstaltung. Zur Teilnahme an der Vorlesung ist eine Anmeldung beim Dozenten per E-Mail an Farajian@slv-
duisburg.de erforderlich. Vorlesungstermine und Horsaal werden den angemeldeten Teilnehmern mitgeteilt.

Literature

1. D. Radaj, C.M. Sonsino and W. Fricke, Fatigue assessment of welded joints by local approaches, Second
edition.Woodhead Publishing, Cambridge 2006.
2. FKM-Richtlinie, Bruchmechanischer Festigkeitsnachweis, Forschungskuratorium Maschinenbau, VDMA Verlag, 2009
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3 COURSES Course: Excercises in Technical Thermodynamics and Heat Transfer | [T-MACH-105204]

T 3.95 Course: Excercises in Technical Thermodynamics and Heat Transfer | [T-

MACH-105204]

Responsible: Prof. Dr. Ulrich Maas
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104847 - Major Field Fundamentals of Engineering

Type Credits Grading scale Recurrence Version
Completed coursework (written) 0 pass/fail Each winter term 1

Events

WT 22/23 |2165502 Exercise course Technical 2 SWS | Practice / @ Maas
Thermodynamics and Heat
Transfer |

WT 22/23 |3165015 Technical Thermodynamics and |2 SWS | Tutorial ( / @ Schiel3l, Maas
Heat Transfer | (Tutorial)

Exams

ST 2022 76T-MACH-105204 | Excercises in Technical Thermodynamics and Heat Transfer | Maas

ST 2022 76-T-MACH-105204 | Excercises in Technical Thermodynamics and Heat Transfer | Maas, Schiel’l

Legend: B Online, €3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
Homework is mandatory.
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3 COURSES Course: Excercises in Technical Thermodynamics and Heat Transfer Il [T-MACH-105288]

T 3.96 Course: Excercises in Technical Thermodynamics and Heat Transfer Il [T-

MACH-105288]

Responsible: Prof. Dr. Ulrich Maas
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104847 - Major Field Fundamentals of Engineering

Type Credits Grading scale Recurrence Version
Completed coursework 0 pass/fail Each summer term 1
Events
ST 2022 2166556 Technical Thermodynamics and |2 SWS | Practice / §3 Maas
Heat Transfer Il (Tutorial)
ST 2022 3166033 Technical Thermodynamics and 2 SWS | Practice / 553 Schiel3l, Maas
Heat Transfer Il (Tutorial)
Exams
ST 2022 76T-MACH-105288 | Excercises in Technical Thermodynamics and Heat Transfer |l | Maas, Schiell

Legend: 8 Online, £3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
Homework is mandatory.

Prerequisites

none

Below you will find excerpts from events related to this course:

Technical Thermodynamics and Heat Transfer Il (Tutorial)
2166556, SS 2022, 2 SWS, Language: German, Open in study portal

Content
Calculation of thermodynamical problems

Literature
Vorlesungsskriptum

Practice (U)

Blended (On-Site/Online)

Elsner, N.; Dittmann, A.: Energielehre und Stoffverhalten (Grundlagen der technischen Thermodynamik Bd. 1 und 2), 8. Aufl,,

Akademie-Verlag, 680 S. 1993.

Baehr, H.D.: Thermodynamik: eine Einfiihrung in die Grundlagen und ihre technischen Anwendungen, 9. Aufl., Springer-Verlag,

460 S., 1996.
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3 COURSES Course: Exercices - Tribology [T-MACH-109303]

3.97 Course: Exercices - Tribology [T-MACH-109303]

Responsible: Prof. Dr. Martin Dienwiebel
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104854 - Major Field Materials and Structures for High Performance Systems

Type Credits Grading scale Recurrence Expansion Version
Completed coursework 0 pass/fail Each winter term 1 terms 1
Events
WT 22/23 |2181114 Tribology 5 SWS | Lecture / Practice (/ | Dienwiebel, Scherge
Q:

Legend: B Online, £3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
successful solving of all exercises

Prerequisites
none

Below you will find excerpts from events related to this course:

Tribology Lecture / Practice (VU)
2181114, WS 22/23, 5 SWS, Language: German, Open in study portal On-Site
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3 COURSES Course: Exercices - Tribology [T-MACH-109303]

Content

Chapter 1: Friction

adhesion, geometrical and real area of contact, Friction experiments, friction powder, tribological stressing, evironmental
influences, tribological age, contact models, Simulation of contacts, roughness.

Chapter 2: Wear

plastic deformation at the asperity level, dissipation modes, mechanical mixing, Dynamics of the third body, running-in,
running- in dynamics, shear stress.

Chapter 3: Lubrication

base oils, Stribeck plot, lubrication regimes (HD, EHD, mixed lubrication), additives, oil characterization, solid lubrication.
Chapter 4: Measurement Techniques

friction measurement, tribometer, dissipated frictional power, conventional wear measurement, continuous wear
measurement(RNT)

Chapter 5: Roughness

profilometry, surface roughness parameters, evaluation length and filters, bearing ratio curve, measurement error
Chapter 6: Accompanying Analysis

multi-scale topography measurement, chemical surface analysis, structural analysis, mechanical analysis

Exercises are used for complementing and deepening the contents of the lecture as well as for answering more extensive
questions raised by the students.

The student can

describe the fundamental friction and wear mechanisms, which occur in tribologically stressed systems
evaluate the friction and wear behavior of tribological systems

explain the effects of lubricants and their most important additives

identify suitable approaches to optimize tribological systems

explain the most important experimental methods for the measurement of friction and wear, and is able to use
them for the characterisation of tribo pairs

choose suitable methods for the evaluation of roughness and topography from the nm-scale to the mm-scale
and is able to interpret the determined values in respect to their effect on the tribological behavior

describe the most important surface-analytical methods and their physical principles for the characterization
of tribologically stressed sliding surfaces

preliminary knowlegde in mathematics, mechanics and materials science recommended

regular attendance: 45 hours
self-study: 195 hours

oral examination (ca. 40 min)

no tools or reference materials

admission to the exam only with successful completion of the exercises

Literature
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. Fleischer, G. ; Groger, H. ; Thum: Verschleilt und Zuverlassigkeit. 1. Auflage. Berlin : VEB-Verlag Technik, 1980

Persson, B.J.N.: Sliding Friction, Springer Verlag Berlin, 1998

M. Dienwiebel, and M. Scherge, Nanotribology in automotive industry, In:Fundamentals of Friction and Wear on the
Nanoscale; Editors: E. Meyer and E. Gnecco, Springer, Berlin, 2007.

Scherge, M., Shakhvorostov, D., P6himann, K.: Fundamental wear mechanism of metals. Wear 255, 395-400 (2003)
Shakhvorostov, D., Péhimann, K., Scherge, M.: An energetic approach to friction, wear and temperature. Wear 257,
124-130 (2004)
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3 COURSES Course: Exercises for Applied Materials Simulation [T-MACH-107671]

3.98 Course: Exercises for Applied Materials Simulation [T-MACH-107671]

Responsible:  Prof. Dr. Peter Gumbsch
Dr.-Ing. Johannes Schneider

Organisation:  KIT Department of Mechanical Engineering
Part of: M-MACH-104854 - Major Field Materials and Structures for High Performance Systems

Type Credits Grading scale Recurrence Version
Completed coursework 2 pass/fail Each summer term 3
Events
ST 2022 2182614 Applied Materials Simulation 4 SWS %ecture / Practice (/ | Gumbsch, Schulz
Exams
ST 2022 76-T-MACH-107671 | Exercises for Applied Materials Simulation | Gumbsch, Schulz

Legend: B Online, §3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
successful solving of all exercises

Prerequisites
T-MACH-110928 — Exercises for Applied Materials Simulation has not been started

Below you will find excerpts from events related to this course:

Applied Materials Simulation Lecture / Practice (VU)
2182614, SS 2022, 4 SWS, Language: German, Open in study portal Online

Content

This lecture should give the students an overview of different simulation methods in the field of materials science and
engineering. Numerical methods are presented and their use in different fields of application and size scales shown and
discussed. On the basis of theoretical as well as practical aspects, a critical examination of the opportunities and challenges of
numerical material simulation shall be carried out.

The student can

define different numerical methods and distinguish their range of application

approach issues by applying the finite element method and discuss the processes and results

understand complex processes of metal forming and crash simulation and discuss the structural and material behavior
define and apply the physical fundamentals of particle-based simulation techniques to applications of materials science
illustrate the range of application of atomistic simulation methods and distinguish between different models

preliminary knowlegde in mathematics, physics and materials science recommended
regular attendance: 34 hours

exercise: 11 hours

self-study: 165 hours

oral exam ca. 35 minutes

no tools or reference materials

admission to the exam only with successful completion of the exercises

Organizational issues
Die Vorlesung wir nur als Aufzeichnung angeboten!

Bitte besuchen Sie die englischsprachige Veranstaltung "Applied Materials Simulation" (2182616)!
Weitere Informationen finden Sie in ILIAS.
Kontakt: johannes.schneider@kit.edu
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3 COURSES Course: Exercises for Applied Materials Simulation [T-MACH-107671]

Literature

D. Frenkel, B. Smit: Understanding Molecular Simulation: From Algorithms to Applications, Academic Press, 2001
W. Kurz, D.J. Fisher: Fundamentals of Solidification, Trans Tech Publications, 1998

P. Haupt: Continuum Mechanics and Theory of Materials, Springer, 1999

M. P. Allen, D. J. Tildesley: Computer simulation of liquids, Clarendon Press, 1996

PN~
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3 COURSES Course: Exercises for Materials Characterization [T-MACH-107685]

3.99 Course: Exercises for Materials Characterization [T-MACH-107685]

Responsible:  Dr.-Ing. Jens Gibmeier
Prof. Dr. Reinhard Schneider

Organisation:  KIT Department of Mechanical Engineering
Part of: M-MACH-104854 - Major Field Materials and Structures for High Performance Systems

Type Credits Grading scale Recurrence Version
Completed coursework 2 pass/fail Each summer term 4
Events
ST 2022 | 2174586 | Materials Characterization 2 SWS |Lecture/ 3 | Schneider, Gibmeier
Exams
ST 2022 | 76-T-MACH-107685 | Exercises for Materials Characterization | Gibmesier

Legend: B Online, €3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
Regular attendance

Prerequisites
T-MACH-110945 — Exercises for Materials Characterization has not been started

Below you will find excerpts from events related to this course:

Materials Characterization Lecture (V)
2174586, SS 2022, 2 SWS, Language: German, Open in study portal Blended (On-Site/Online)

Content
The following methods will be introduced within this lecture:

microscopic methods: optical microscopy, electron microscopy (SEM/TEM), atomic force microscopy
material and microstructure analyses by means of X-ray, neutron and electron beams

analysis methods at SEM/TEM (e.g. EELS)

spectroscopic methods (e.g. EDS / WDS)

learning objectives:

The students have fundamental knowledge about methods of material analysis. They have a basic understanding to transfer this
fundamental knowledge on problems in engineering science. Furthermore, the students have the ability to describe technical
material by its microscopic and submicroscopic structure.

Organizational issues

Die Veranstaltung findet gem. der aktuell am KIT geltenden Corona-Regeln statt. Stand 11.04.2022 wird die Veranstatung in
Prasenz durchgefihrt. In jeden Fall bitten wir weiterhin um das Tragen einer Mund-Nasenbedeckung. Im Sommersemester wird
die Veranstaltung in deutscher Spache abgehalten. Start der Veranstaltung (erste Vorlesung) ist am 26.04.2022.

The event will be held in accordance with the Corona rules currently in force at KIT. Status of 11.04.2022, the event will be held
in presence. In any case, we still ask you to wear a nose and mouth covering. In the summer semester, the event will be held in
German. The course (first lecture) will start on 26.04.2022.

Literature
Vorlesungsskript (wird zu Beginn der Veranstaltung ausgegeben).

Literatur wird zu Beginn der Veranstaltung bekanntgegeben.
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3 COURSES Course: Exercises for Solid State Reactions and Kinetics of Phase Transformations [T-MACH-107632]

3.100 Course: Exercises for Solid State Reactions and Kinetics of Phase
Transformations [T-MACH-107632]

Responsible: Dr. Peter Franke
Prof. Dr. Hans Jirgen Seifert

Organisation: KIT Department of Mechanical Engineering

Part of: M-MACH-104854 - Major Field Materials and Structures for High Performance Systems

Type Credits Grading scale Recurrence Version
Completed coursework 2 pass/fail Each winter term 4
Events
WT 22/23 | 2193004 Exercises for Solid State Reactions | 1 SWS Practice / é‘,? Franke, Ziebert

and Kinetics of Phase
Transformations

Legend: B Online, €3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
successful processing of exercises

Prerequisites
T-MACH-110926 — Exercises for Solid State Reactions and Kinetics of Phase Transformations has not been started

Below you will find excerpts from events related to this course:

Exercises for Solid State Reactions and Kinetics of Phase
Transformations
2193004, WS 22/23, 1 SWS, Language: German, Open in study portal

Practice (U)
Blended (On-Site/Online)

Content
1. Fick's laws of diffusion

2. Calculation of diffusion coefficients
3. Diffusion and solidification

Recommendations: Lecture in Solid State Reactions and Kinetics of Phase Transformations; Basic course in materials science
and engineering; physical chemistry

Reinforcement of the lecture by the solution of practical and lecture-relevant exercises
regular attendance: 14 hours
self-study: 46 hours

Literature
Vorlesungsskript;

Lecture notes
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3 COURSES Course: Experimental Dynamics [T-MACH-105514]

3.101 Course: Experimental Dynamics [T-MACH-105514]

Responsible:  Prof. Dr.-Ing. Alexander Fidlin
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104853 - Major Field Theoretical Foundations of Mechanical Engineering

Type Credits Grading scale Recurrence Version
Oral examination 5 Grade to a third Each summer term 1

Events

ST 2022 2162225 Experimental Dynamics 3SWS |Lecture/H Fidlin

ST 2022 2162228 Ubungen zu Experimentelle 2 SWS | Practice / Fidlin, Genda

Dynamik
Exams
ST 2022 76-T-MACH-105514 | Experimental Dynamics Fidlin

Legend: B Online, 3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
oral exam, 30 min.

Prerequisites
Can not be combined with Practical Training in Measurement of Vibrations (T-MACH-105373).

Modeled Conditions
The following conditions have to be fulfilled:

1. The course T-MACH-105373 - Practical Training in Measurement of Vibrations must not have been started.

Below you will find excerpts from events related to this course:

Experimental Dynamics Lecture (V)
2162225, SS 2022, 3 SWS, Language: German, Open in study portal Online
Content

1. Introduction

2. Measurement principles

3. Sensors as coopled multi-physical systems

4. Digital signal processing, measurements in frequency domain

5. Forced non-linear vibrations

6. Stability problems (Mathieu oscillator, friction induces vibrations)

7. Elementary rotor dynamics

8. Modal analysis
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3 COURSES Course: Experimental Fluid Mechanics [T-MACH-105512]

3.102 Course: Experimental Fluid Mechanics [T-MACH-105512]

Responsible:  Dr. Jochen Kriegseis
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104848 - Major Field Energy and Environmental Engineering

Type Credits Grading scale Recurrence Version
Oral examination 4 Grade to a third Each summer term 1

Events

ST 2022 2154446 Experimental Fluid Mechanics | 2 SWS | Lecture / §3 Kriegseis
WT 22/23 [2153530 Experimental Fluid Mechanics |2 SWS | Lecture / §3 Kriegseis
Exams

ST 2022 76-T-MACH-105512 Experimental Fluid Mechanics Kriegseis
ST 2022 76-T-MACH-105512 W | Experimental Fluid Mechanics repeat Kriegseis

Legend: 8 Online, £3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
oral exam - 30 minutes

Prerequisites
none

Below you will find excerpts from events related to this course:

Experimental Fluid Mechanics Lecture (V)
2154446, SS 2022, 2 SWS, Language: German, Open in study portal Blended (On-Site/Online)

Content

This lecture focuses on experimental methods of fluid mechanics and their application to solve flow problems of practical
relevance. In addition, measurement signals and data, obtained with the discussed measuring techniques, are evaluated,
presented and discussed.

The lecture covers a selection of the following topics:

measuring techniques and measureable quantities
measurements in turbulent flows

pressure measurements

hot wire measurements

optical measuring techniques

error analysis

scaling laws

signal and data evaluation

e o o o o o o o

Organizational issues
Die Vergabe von Leistungspunkten zu den Veranstaltungen mit LVNr 2154446 und 2153530 schlielt sich gegenseitig aus.

Literature
Tropea, C., Yarin, A.L., Foss, J.F.: Springer Handbook of Experimental Fluid Mechanics, Springer 2007

Nitsche, W., Brunn, A.: Stromungsmesstechnik, Springer, 2006
Spurk, J.H.: Stromungslehre, Springer, 1996

Experimental Fluid Mechanics Lecture (V)
2153530, WS 22/23, 2 SWS, Language: English, Open in study portal Blended (On-Site/Online)
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3 COURSES Course: Experimental Fluid Mechanics [T-MACH-105512]

Content
The students can describe the relevant physical principles of experimental fluid mechanics. They are qualified to comparatively

discuss the introduced measurement techniques. Furthermore, they are able to distinguish (dis-)advantages of the respective
approaches. The students can evaluate and discuss measurment signal and data obtained with the common fluid mechanical
measuring techniques.

This lecture focuses on experimental methods of fluid mechanics and their application to solve flow problems of practical
relevance. In addition, measurement signals and data, obtained with the discussed measuring techniques, are evaluated,

presented and discussed.
The lecture covers a selection of the following topics:

measuring techniques and measureable quantities
measurements in turbulent flows

pressure measurements

hot wire measurements

optical measuring techniques

error analysis

scaling laws

signal and data evaluation

e o o o o o o o

Literature
Tropea, C., Yarin, A.L., Foss, J.F.: Springer Handbook of Experimental Fluid Mechanics, Springer 2007

Nitsche, W., Brunn, A.: Stromungsmesstechnik, Springer, 2006
Spurk, J.H.: Strdmungslehre, Springer, 1996
Tropea, C., Yarin, A.L., Foss, J.F.: Springer Handbook of Experimental Fluid Mechanics, Springer 2007

Spurk, J.H.:Fluid Mechanics, Springer, 1997
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3 COURSES Course: Experimental Lab Class in Welding Technology, in Groups [T-MACH-102099]

T 3.103 Course: Experimental Lab Class in Welding Technology, in Groups [T-
MACH-102099]

Responsible:  Dr.-Ing. Stefan Dietrich
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104854 - Major Field Materials and Structures for High Performance Systems

Type Credits Grading scale Recurrence Version
Completed coursework 4 pass/fail Each winter term 2
Events
WT 22/23 |2173560 Welding Lab Course, in groupes 3 SWS Practical course / Dietrich, Schulze
[ ¥

Legend: B Online, §3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
Certificate to be issued after evaluation of the lab class report.

Prerequisites
Certtificate of attendance for Welding technique (The participation in the course Welding Technology I/1l is assumed.).

Annotation

The lab takes place at the beginning of the winter semester break once a year. The registration is possible during the lecture
period in the secretariat of the Institute of Applied Materials (IAM — WK). The lab is carried out in the Handwerkskammer
Karlsruhe.

You need sturdy shoes and long clothes!

Below you will find excerpts from events related to this course:

Welding Lab Course, in groupes Practical course (P)
2173560, WS 22/23, 3 SWS, Language: German, Open in study portal On-Site

Content

The lab takes place at the beginning of the winter semester break once a year. The registration is possible during the lecture
period in the secretariat of the Institute of Applied Materials (IAM — WK). The lab is carried out in the Handwerkskammer
Karlsruhe.

learning objectives:The students are capable to name a survey of current welding processes and their suitability for joining
different metals. The students can evaluate the advantages and disadvantages of the individual procedures. The students have
weld with different welding processes.

requirements:

Certificate to be issued after evaluation of the lab class report
You need sturdy shoes and long clothes!

workload:

regular attendance: 31,5 hours
preparation: 8,5 hours
lab report: 80 hours

Literature
wird im Praktikum ausgegeben
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3 COURSES Course: Fabrication Processes in Microsystem Technology [T-MACH-102166]

T 3.104 Course: Fabrication Processes in Microsystem Technology [T-
MACH-102166]

Responsible: Dr. Klaus Bade
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104850 - Major Field Mechatronics and Microsystem Technology

Type Credits Grading scale Recurrence Version
Oral examination 4 Grade to a third Each term 1
Events
ST 2022 2143882 Fabrication Processes in 2SWS |Lecture / € Bade
Microsystem Technology
Exams
ST 2022 76-T-MACH-102166 | Fabrication Processes in Microsystem Technology Bade

Legend: @ Online, Q Blended (On-Site/Online), @: On-Site, X Cancelled

Competence Certificate
Oral examination, 20 minutes

Prerequisites
none

Below you will find excerpts from events related to this course:

Fabrication Processes in Microsystem Technology
2143882, SS 2022, 2 SWS, Language: German, Open in study portal

Content

Lecture (V)
On-Site

The lecture offers an advanced understanding of manufacturing processes in microsystem technology. Basic aspects of
microtechnological processing will be introduced. With examples from semiconductor microfabrication and microsystem
technology the base processing steps for conditioning and finishing, patterning, removal are imparted. Nano-patterning is
covered is also included and the micro-nano interface is discussed. By the help of typical processing steps elementary
mechanisms, process execution, and equipment are explained. Additionally quality control, process control and environmental

topics are included

Literature
M. Madou
Fundamentals of Microfabrication

CRC Press, Boca Raton, 1997

W. Menz, J. Mohr, O. Paul
Mikrosystemtechnik fur Ingenieure

Dritte Auflage, Wiley-VCH, Weinheim 2005

L.F. Thompson, C.G. Willson, A.J. Bowden
Introduction to Microlithography
2nd Edition, ACS, Washington DC, 1994
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3 COURSES Course: Failure Analysis [T-MACH-105724]

3.105 Course: Failure Analysis [T-MACH-105724]

Responsible: Prof. Dr. Christian Greiner
Dr.-Ing. Johannes Schneider

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104854 - Major Field Materials and Structures for High Performance Systems

Type Credits Grading scale Recurrence Version
Oral examination 4 Grade to a third Each winter term 2
Events
WT 22/23 | 2182572 | Failure Analysis 2SWS | Lecture / @ | Greiner, Schneider
Exams
ST 2022 [ 76-T-MACH-105724 | Failure Analysis | Schneider

Legend: B Online, §3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
oral examination, ca. 30 min

Prerequisites
none

Recommendation
basic knowledge in materials science (e.g. lecture materials science | and Il)

Below you will find excerpts from events related to this course:

Failure Analysis Lecture (V)
2182572, WS 22/23, 2 SWS, Open in study portal On-Site

Content

Aim, procedure and content of examining failure
Examination methods

Types of failure:

Failure due to mechanical loads

Failure due to corrosion in electrolytes

Failure due to thermal loads

Failure due to tribological loads

Damage systematics

The students are able to discuss damage evaluation and to perform damage investigations. They know the common necessary
investigation

methods and can regard failures considering load and material resistance. Furthermore they can describe and discuss the most
important types of failure and damage appearance.

basic knowledge in materials science (e.g. lecture materials science | and Il) recommended

regular attendance: 21 hours
self-study: 99 hours

oral exam, duration: ca. 30 minutes
no notes

Literature

1. G. Lange: Systematische Beurteilung technischer Schadensfélle, 6. Auflage, WILEY-VCH Verlag, 2014, ISBN
978-3-527-68316-1, In der KIT-BIB online verfligbar!

2. A. Neidel, et al.: Handbuch Metallschaden -- REM-Atlas und Fallbeispiele zur Ursachenanalyse und Vermeidung, 2.
Auflage, Hanser Verlag, 2011, ISBN 978-3-446-42966-6

3. J. Grosch, et al.: Schadenskunde im Maschinenbau: Charakteristische Schadensursachen — Analyse und Aussagen von
Schadensfallen, 6. Auflage, Expert-Verlag, 2014, ISBN 978-3-816-93172-0

4. E. Wendler-Kalsch, H. Grafen: Korrosionsschadenkunde, Springer-Verlag, 1998, ISBN 3-540-63377-4
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3 COURSES Course: Failure of Structural Materials: Deformation and Fracture [T-MACH-102140]

T 3.106 Course: Failure of Structural Materials: Deformation and Fracture [T-

MACH-102140]

Responsible:  Prof. Dr. Peter Gumbsch
Dr. Daniel Weygand

Organisation: KIT Department of Mechanical Engineering

Part of: M-MACH-104854 - Major Field Materials and Structures for High Performance Systems

Type Credits Grading scale Recurrence Version
Oral examination 4 Grade to a third Each winter term 1
Events
WT 22/23 |2181711 Failure of structural materials: 3 SWS | Lecture / Practice (/ | Gumbsch, Weygand
deformation and fracture L 2
Exams

ST 2022 76-T-MACH-102140 | Failure of Structural Materials: Deformation and Fracture

Weygand, Gumbsch

WT 22/23 | 76-T-MACH-102140 | Failure of Structural Materials: Deformation and Fracture

Weygand, Gumbsch
Kraft

)

Legend: @ Online, i,‘? Blended (On-Site/Online), @: On-Site, X Cancelled

Competence Certificate
oral exam ca. 30 minutes

no tools or reference materials

Prerequisites
none

Recommendation
preliminary knowlegde in mathematics, mechanics and materials science

Below you will find excerpts from events related to this course:

Failure of structural materials: deformation and fracture
2181711, WS 22/23, 3 SWS, Language: German, Open in study portal

Mechanical Engineering for Erasmus Students , Date: 29/09/2022
Module Handbook, valid from Winter Term 2022/23

Lecture / Practice (VU)

On-Site

169


https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x1B4265A49AE24B4BB66DB193B05D54CF
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x6BACC69D9CFC4A05BA326EF955E343AF
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x3FC91D710555486D84D4B9A8F2A5D7CC
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x1B4265A49AE24B4BB66DB193B05D54CF

3 COURSES

Content

1

2
3.
4

. Introduction
. linear elasticity

classification of stresses

. Failure due to plasticity

o tensile test
o dislocations
o hardening mechanisms
o guidelines for dimensioning
composite materials
fracture mechanics
> hypotheses for failure
o linear elasic fracture mechanics
o crack resitance
o experimental measurement of fracture toughness
o defect measurement
o crack propagation
o application of fracture mechanics
o atomistics of fracture

The student

preliminary knowlegde in mathematics, mechanics and materials science recommended

has the basic understanding of mechanical processes to explain the relationship between externally applied load and

materials strength.

Course: Failure of Structural Materials: Deformation and Fracture [T-MACH-102140]

can explain the foundation of linear elastic fracture mechanics and is able to determine if this concept can be applied to

a failure by fracture.

can decribe the main empirical materials models for deformation and fracture and can apply them.
has the physical understanding to describe and explain phenomena of failure.

regular attendance: 22,5 hours
self-study: 97,5 hours

The assessment consists of an oral examination (ca. 30 min) according to Section 4(2), 2 of the examination regulation.

Organizational issues
Ubungstermine werden in der Vorlesung bekannt gegeben!

nach aktuellem Stand Prasenz

Literature

» Engineering Materials, M. Ashby and D.R. Jones (2nd Edition, Butterworth-Heinemann, Oxford, 1998); sehr lesenswert,

» Mechanical Behavior of Materials, Thomas H. Courtney (2nd Edition, McGraw Hill, Singapur); Klassiker zu den
mechanischen Eigenschaften der Werkstoffe, umfangreich, gut

» Bruchvorgange in metallischen Werkstoffen, D. Aurich (Werkstofftechnische Verlagsgesellschaft Karlsruhe), relativ
einfach aber dennoch umfassender Uberblick fiir metallische Werkstoffe
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3 COURSES

Course: Failure of Structural Materials: Fatigue and Creep [T-MACH-102139]

3.107 Course: Failure of Structural Materials: Fatigue and Creep [T-MACH-102139]

Responsible:  Dr. Patric Gruber

Prof. Dr. Peter Gumbsch

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104854 - Major Field Materials and Structures for High Performance Systems
Type Credits Grading scale Recurrence Version
Oral examination 4 Grade to a third Each winter term 1
Events
WT 22/23 |2181715 Failure of Structural Materials: 2 SWS |Lecture/ @ Gruber, Gumbsch
Fatigue and Creep
Exams
ST 2022 76-T-MACH-102139 | Failure of Structural Materials: Fatigue and Creep Gruber, Gumbsch

Legend: B Online, €3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate

oral exam ca.

30 minutes

no tools or reference materials

Prerequisites

none

Recommendation
preliminary knowlegde in mathematics, mechanics and materials science

Below you will find excerpts from events related to this course:

Failure of Structural Materials: Fatigue and Creep Lecture (V)
2181715, WS 22/23, 2 SWS, Language: German, Open in study portal On-Site

Mechanical E

Module Handbook, valid from Winter Term 2022/23

ngineering for Erasmus Students , Date: 29/09/2022 171


https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x63E3CEFEF0EA4E448E5761335ED48C23
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x2DA54A60475A4765B06462133ABFEDDD
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x63E3CEFEF0EA4E448E5761335ED48C23

3 COURSES Course: Failure of Structural Materials: Fatigue and Creep [T-MACH-102139]

Content

1 Fatigue

1.1 Introduction

1.2 Lifetime

1.3 Fatigue Mechanisms

1.4 Material Selection

1.5 Notches and Shape Optimization
1.6 Case Studies: ICE-Accidents

2 Creep

2.1 Introduction

2.2 High Temperature Plasticity

2.3 Phanomenological DEsciption of Creep
2.4 Creep Mechanisms

2.5 Alloying Effects

The student

e o o o

has the basic understanding of mechanical processes to explain the relationships between externally applied load and
materials strength.

can describe the main empirical materials models for fatigue and creep and can apply them.

has the physical understanding to describe and explain phenomena of failure.

can use statistical approaches for reliability predictions.

can use its acquired skills, to select and develop materials for specific applications.

preliminary knowlegde in mathematics, mechanics and materials science recommended

regular attendance: 22,5 hours
self-study: 97,5 hours

The assessment consists of an oral examination (ca. 30 min) according to Section 4(2), 2 of the examination regulation.

Literature

Engineering Materials, M. Ashby and D.R. Jones (2nd Edition, Butterworth-Heinemann, Oxford, 1998); sehr lesenswert,
relativ einfach aber dennoch umfassend, verstandlich

Mechanical Behavior of Materials, Thomas H. Courtney (2nd Edition, McGraw Hill, Singapur); Klassiker zu den
mechanischen Eigenschaften der Werkstoffe, umfangreich, gut

Bruchvorgange in metallischen Werkstoffen, D. Aurich (Werkstofftechnische Verlagsgesellschaft Karlsruhe), relativ
einfach aber dennoch umfassender Uberblick fiir metallische Werkstoffe

Fatigue of Materials, Subra Suresh (2nd Edition, Cambridge University Press); Standardwerk tiber Ermidung, alle
Materialklassen, umfangreich, fiir Einsteiger und Fortgeschrittene
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3 COURSES Course: Fatigue of Materials [T-MACH-112106]

3.108 Course: Fatigue of Materials [T-MACH-112106]

Responsible:  Dr.-Ing. Stefan Guth
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104854 - Major Field Materials and Structures for High Performance Systems

Type Credits Grading scale Recurrence Version
Oral examination 4 Grade to a third Each winter term 1
Events
WT 22/23 2173586 | Fatigue of Materials 2SWS |Lecture / §3 | Guth
Exams
WT 22/23 | 76-T-MACH-112106 | Fatigue of Materials | Guth

Legend: B Online, €3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
Oral exam, about 20 minutes

Prerequisites
none

Recommendation
Basic knowledge in Materials Science will be helpful.

Below you will find excerpts from events related to this course:

Fatigue of Materials Lecture (V)
2173586, WS 22/23, 2 SWS, Language: German, Open in study portal Blended (On-Site/Online)

Content
Introduction: some interesting cases of damage

Cyclic Stress Strain Behaviour

Crack Initiation

Crack Propagation

Lifetime Behaviour under Cyclic Loading
Fatigue of Notched Components
Influence of Residual Stresses
Structural Durability

learning objectives:

The students are able to recognise the deformation and the failure behaviour of metallic materials under cyclic loading and to
assign it to the basic microstructural processes. They know the sequence and the development of fatigue damages and can
evaluate the initiation and the growth of fatigue cracks.

The students can assess the cyclic strength behaviour of metallic materials and components both qualitatively and quantitatively
and know the procedures for the assessment of single-stage, multistage and stochastic cyclical loadings. Furthermore, they can
take into account the influence of residual stresses.

requirements:
none, basic knowledge in Material Science will be helpful
workload:

regular attendance: 21 hours
self-study: 99 hours

Literature
Ein Manuskript, das auch aktuelle Literaturhinweise enthallt, wird in der Vorlesung verteilt.
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3 COURSES Course: Fatigue of Welded Components and Structures [T-MACH-105984]

3.109 Course: Fatigue of Welded Components and Structures [T-MACH-105984]

Responsible:  Dr. Majid Farajian
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104854 - Major Field Materials and Structures for High Performance Systems

Type Credits Grading scale Recurrence Version
Oral examination 3 Grade to a third Each winter term 1
Events
WT 22/23 [2181731 Fatigue of Welded Components 2SWS |Block/ €3 Farajian
and Structures

Legend: B Online, £3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
oral examination (ca. 30 min)

no tools or reference materials

Prerequisites
admission to the exam only with successful completion of the exercises [T-MACH-109304]

Modeled Conditions
The following conditions have to be fulfilled:

1. The course T-MACH-109304 - Excercises - Fatigue of Welded Components and Structures must have been passed.

Recommendation
preliminary knowlegde materials science and mechanics

Below you will find excerpts from events related to this course:

Fatigue of Welded Components and Structures Block (B)
2181731, WS 22/23, 2 SWS, Language: German, Open in study portal Blended (On-Site/Online)

Content
The lecture gives an introduction to the following topics:

- weld quality

- typical damages of welded joints

- evaluation of notches, defects and residual stresses

- strength concepts: nominal, structural and notch stress concepts, fracture mechanics
- life cycle analysis

- post-treatment methods for an extented lifetime

- maintenance, reconditioning and repair

The student can

+ describe the influence of welding induced notches, defects and residual stresses on component behavior

» explain the basics of numerical and experimental methods for the evaluation of statically or cyclically loaded welds
explain and can apply them

» derive measures in order to increase the lifetime of structures with welded joints under cyclical load

preliminary knowlegde materials science and mechanics recommended

regular attendance: 22,5 hours
self-study: 97,5 hours

Exercise sheets are handed out regularly.
oral examination (ca. 30 min)
no tools or reference materials
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3 COURSES Course: Fatigue of Welded Components and Structures [T-MACH-105984]

Organizational issues
Blockveranstaltung. Zur Teilnahme an der Vorlesung ist eine Anmeldung beim Dozenten per E-Mail an Farajian@slv-
duisburg.de erforderlich. Vorlesungstermine und Hérsaal werden den angemeldeten Teilnehmern mitgeteilt.

Literature
1. D. Radaj, C.M. Sonsino and W. Fricke, Fatigue assessment of welded joints by local approaches, Second

edition.Woodhead Publishing, Cambridge 2006.
2. FKM-Richtlinie, Bruchmechanischer Festigkeitsnachweis, Forschungskuratorium Maschinenbau, VDMA Verlag, 2009

Mechanical Engineering for Erasmus Students , Date: 29/09/2022 175
Module Handbook, valid from Winter Term 2022/23


mailto:Farajian@slv-duisburg.de

3 COURSES Course: FEM Workshop - Constitutive Laws [T-MACH-105392]

3.110 Course: FEM Workshop - Constitutive Laws [T-MACH-105392]

Responsible:  Dr. Katrin Schulz
Dr. Daniel Weygand

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104854 - Major Field Materials and Structures for High Performance Systems

Type Credits Grading scale Recurrence Version
Completed coursework 4 pass/fail Each term 1
Events
ST 2022 2183716 FEM Workshop -- Constitutive 2SWS |Block/ €3 Schulz, Weygand
Laws

Legend: B Online, £3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
solving of a FEM problem

preparation of a report
preparation of a short presentation

Prerequisites
none

Recommendation
Engineering Mechanics; Advanced Mathematics; Introduction to Theory of Materials

Below you will find excerpts from events related to this course:

FEM Workshop -- Constitutive Laws Block (B)
2183716, SS 2022, 2 SWS, Language: German, Open in study portal Blended (On-Site/Online)

Content

The course repeats the fundamentals of the theory of materials. It leads to the characterization and classification of material
behavior as well as the specification by adequate material models. Here we focus on elastic, viscoelastic, plastic, and
viscoplastic deformation behavior. Introducing the finite element program ABAQUS, the students learn how to analyze the
material models numerically. Therefore ABAQUS-own and continuative constitutive equations are chosen.

The student

* has the basic understanding of the materials theory and the classification of materials
* is able to independently generate numerical models using ABAQUS and can choose and apply adequate constitutive
equations

Engineering Mechanics; Advanced Mathematics; Introduction to Theory of Materials recommended

regular attendance: 28 hours
self-study: 92 hours

Oral examination (ca. 20 min) in the elective module MSc, otherwise no grading
solving of a FEM problem

preparation of a report

preparation of a short presentation

Organizational issues
Blockveranstaltung, Termine werden noch bekannt gegeben!

Kontakt: katrin.schulz@kit.edu
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3 COURSES Course: Financial Analysis [T-WIWI-102900]

3.111 Course: Financial Analysis [T-WIWI-102900]

Responsible:  Dr. Torsten Luedecke
Organisation:  KIT Department of Economics and Management
Part of: M-MACH-104884 - Courses of the Department of Economics and Management

Type Credits Grading scale Recurrence Version
Written examination 4.5 Grade to a third Each summer term 1

Events

ST 2022 |2530205 Financial Analysis 2 SWS | Lecture / € Luedecke

ST 2022 2530206 Ubungen zu Financial Analysis 2 SWS | Practice / @ Luedecke

Exams

ST 2022 7900075 Financial Analysis Luedecke

WT 22/23 | 7900059 Financial Analysis Ruckes, Luedecke

Legend: B Online, €3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
See German version.

Prerequisites
None

Recommendation
Basic knowledge in corporate finance, accounting, and valuation is required.

Below you will find excerpts from events related to this course:

Financial Analysis
2530205, SS 2022, 2 SWS, Language: German, Open in study portal

Literature

Lecture (V)
On-Site

» Alexander, D. and C. Nobes (2017): Financial Accounting — An International Introduction, 6th ed., Pearson.

* Penman, S.H. (2013): Financial Statement Analysis and Security Valuation, 5th ed., McGraw Hill.
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3 COURSES Course: Finite Difference Methods for Numerial Solution of Thermal and
Fluid Dynamical Problems [T-MACH-105391]

3.112 Course: Finite Difference Methods for Numerial Solution of Thermal and
Fluid Dynamical Problems [T-MACH-105391]

Responsible:  Prof. Dr. Claus Glinther
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104848 - Major Field Energy and Environmental Engineering

Type Credits Grading scale Recurrence Version
Oral examination 4 Grade to a third Each winter term 1

Competence Certificate
oral exam, Duration: 30 minutes

no auxiliary means

Prerequisites
none
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3 COURSES Course: Finite Element Workshop [T-MACH-105417]

3.113 Course: Finite Element Workshop [T-MACH-105417]

Responsible:  Prof. Dr. Claus Mattheck
Dr. Daniel Weygand

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104854 - Major Field Materials and Structures for High Performance Systems

Type Credits Grading scale Recurrence Version
Completed coursework 4 pass/fail Each summer term 1

Events

ST 2022 2182731 Finite Element Workshop 2 SWS |[Block / @ Weygand, Mattheck,
Tesari

Exams

ST 2022 76-T-MACH-105417 | Finite Element Workshop Mattheck, Gruber,
Weygand

Legend: 8 Online, £3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
attendance certificate for participation in all course dates

Prerequisites
none

Recommendation
Continuum Mechanics

Below you will find excerpts from events related to this course:

Finite Element Workshop Block (B)
2182731, SS 2022, 2 SWS, Language: German, Open in study portal On-Site

Content
The students will learn the foundations of the FEM stress analysis and the optimization methode 'Zugdreiecke'.

The student can

» perform stress analysis for simple components using the commercial software package ANSYS

« utilise the method of the tensile triangle to optimize the shape of components with respect to stress distribution
Fundamentals of Continuum Mechanics are required.
regular attendance: 22,5 hours
certificate in case of regular attendance

Organizational issues
Finite-Elemente WS findet vom 19.-22. April 2022 am CN, Bau 421, Raum 413 statt.

Bei Interesse wenden Sie sich bitte an: iwiza.tesari@kit.edu
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3 COURSES Course: Flows and Heat Transfer in Energy Technology [T-MACH-105403]

3.114 Course: Flows and Heat Transfer in Energy Technology [T-MACH-105403]

Responsible:  Prof. Dr.-Ing. Xu Cheng
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104848 - Major Field Energy and Environmental Engineering

Type Credits Grading scale Recurrence Version
Oral examination 4 Grade to a third Each winter term 1
Events
WT 22/23 [2189911 Tutorial 'Flows and Heat Transferin | 1 SWS | Practice / §3 Cheng, Mitarbeiter
Energy Technology '

Legend: B Online, £3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
oral exam, 20 min

Prerequisites
none
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3 COURSES Course: Flows with Chemical Reactions [T-MACH-105422]

3.115 Course: Flows with Chemical Reactions [T-MACH-105422]

Responsible:  apl. Prof. Dr. Andreas Class
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104848 - Major Field Energy and Environmental Engineering

Type Credits Grading scale Recurrence Version
Oral examination 4 Grade to a third Each winter term 1
Events
WT 22/23 |2153406 Flows with chemical reactions 2 SWS |Lecture/ 3 | Class

Legend: f Online, €3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
oral exam, duration 30 minutes

Auxiliary none

Prerequisites
none

Recommendation
Fluid Mechanics (T-MACH-105207)

Mathematical Methods in Fluid Mechanics (T-MACH-105295)

Below you will find excerpts from events related to this course:

Flows with chemical reactions Lecture (V)
2153406, WS 22/23, 2 SWS, Language: German/English, Open in study portal Blended (On-Site/Online)

Content

The students can describe flow scenarios, where a chemical reaktion is confined to a thin layer. They can choose simplifying
approaches for the underlying chemistry and discuss the problems with focus on the fluid mechanic aspects. The students are
able to solve simple problems analytically. Furthermore, they are qualified to discuss simplifications as relevant for an efficent
numerical solution of complex problems.

In the lecture we mainly consider problems, where chemical reaktion is confined to a thin layer.
The problems are solved analytically or they are at least simplified allowing for efficent numerical
sollution procedures. We apply simplified chemistry and focus on the fluid mechanic aspects of the problems.

Literature
Vorlesungsskript

Buckmaster, J.D.; Ludford, G.S.S.: Lectures on Mathematical Combustion, SIAM 1983
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3 COURSES Course: Fluid Mechanics 1&2 [T-MACH-105207]

3.116 Course: Fluid Mechanics 1&2 [T-MACH-105207]

Responsible:  Prof. Dr.-Ing. Bettina Frohnapfel
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104847 - Major Field Fundamentals of Engineering

Type Credits Grading scale Recurrence Version
Written examination 8 Grade to a third Each summer term 2

Events

ST 2022 2154512 Fluid Mechanics | 3 SWS | Lecture / Practice (/ | Frohnapfel
ST 2022 3154510 Fluid Mechanics | 3 SWS | Lecture / Practice (/ | Frohnapfel
WT 22/23 [2153512 Fluid Mechanics |l 3 SWS | Lecture / Practice (/ | Frohnapfel
WT 22/23 [3153511 Fluid Mechanics |l 3 SWS | Lecture / Practice (/ | Frohnapfel
Exams

ST 2022 76-T-MACH-105207 Fluid Mechanics (1+2) Frohnapfel, Kriegseis
ST 2022 76-T-MACH-105207 engl. | Fluid Mechanics 1&2 Frohnapfel
WT 22/23 | 76-T-MACH-105207 Fluid Mechanics (1+2) Frohnapfel
WT 22/23 | 76-T-MACH-105207 engl. | Fluid Mechanics 1&2 Frohnapfel

Legend: B Online, £3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
written exam 3 hours

Prerequisites

none

Below you will find excerpts from events related to this course:

Fluid Mechanics | Lecture / Practice (VU)
2154512, SS 2022, 3 SWS, Language: German, Open in study portal Blended (On-Site/Online)

Content
Introduction to the fundamentals of fluid mechanics for students of mechanical engineering and related fields, physics and
mathematics. The lecture is complemented by a tutorial.
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Module Handbook, valid from Winter Term 2022/23

Introduction
Flows in Nature and Technologie
Fundamentals of Fluid Mechanics
Properties of Fluids and Characteristic Fluid Regimes
Fundamental Equations of Fluid Mechanics (Conservation of Mass, Momentum and Energy)
o Continuity equation
o Navier-Stokes equations (Euler Equations)
o Energy equation
Hydro- und Aerostatics
Flows without dissipation (lossless)
Technical Flows with Losses
Introduction to Similarity Analysis
Two-Dimensional Viscous Flows
Integral Form of the Governing Equations
Introduction to Gas Dynamics
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3 COURSES Course: Fluid Mechanics 1&2 [T-MACH-105207]

Literature
Kundu, P.K., Cohen, K.M.: Fluid Mechanics, Elsevier, 4th Edition, 2008

Durst, F.: Grundlagen der Strémungsmechanik, Springer, 2006

Oertel, H.: Stromungsmechanik, Vieweg-Verlag, 4. Auflage 2006
Oertel, H., Bohle, M.: Ubungsbuch Strémungsmechanik, Vieweg-Verlag, 5. Auflage 2006

Zierep, J., Buhler, K.: Strémungsmechanik, Springer Lehrbuch bzw. entsprechende Kapitel in Hutte.Das Ingenieurwissen,
Springer

Fluid Mechanics | Lecture / Practice (VO)
3154510, SS 2022, 3 SWS, Language: English, Open in study portal Blended (On-Site/Online)

Content
Introduction to the fundamentals of fluid mechanics for students of mechanical engineering and related fields, physics and
mathematics. The lecture is complemented by a tutorial.

Introduction
Flows in Nature and Technologie
Fundamentals of Fluid Mechanics
Properties of Fluids and Characteristic Fluid Regimes
Fundamental Equations of Fluid Mechanics (Conservation of Mass, Momentum and Energy)
o Continuity equation
o Navier-Stokes equations (Euler Equations)
o Energy equation
Hydro- und Aerostatics
Flows without dissipation (lossless)
Technical Flows with Losses
Introduction to Similarity Analysis
Two-Dimensional Viscous Flows
Integral Form of the Governing Equations
Introduction to Gas Dynamics

e o o o o

e o o o o o o

Literature
Kundu, P.K., Cohen, K.M.: Fluid Mechanics, Elsevier, 4th Edition, 2008

Durst, F.: Grundlagen der Strémungsmechanik, Springer, 2006

Oertel, H.: Stromungsmechanik, Vieweg-Verlag, 4. Auflage 2006
Oertel, H., Bohle, M.: Ubungsbuch Strémungsmechanik, Vieweg-Verlag, 5. Auflage 2006

Zierep, J., Buhler, K.: Strdmungsmechanik, Springer Lehrbuch bzw. entsprechende Kapitel in Hitte. Das Ingenieurwissen,
Springer

Fluid Mechanics Il Lecture / Practice (VU)
2153512, WS 22/23, 3 SWS, Language: German, Open in study portal Blended (On-Site/Online)

Content

The students know how to derive the fundamental equations for mass and momentum conservation and can introduce material
laws for fluids into those. They can discuss the physical meaning of the different terms in the Navier-Stokes-Equations. They
are capable of simplifying the mathematical equations that describe the motion of fluids and can compute flow quantities for
generic problems based on these simplified equations. This includes the calculation of static and dynamic forces acting from the
fluid onto the solid as well as the detailed analysis of two-dimensional viscous flows.

tensor notation, fluid elements in continuum, Reynolds transport theorem, conservation of mass and momentum, continuity
equation, constitutive law for Newtonian fluids, Navier-Stokes equations, angular momentum and energy conservation, integral
form of the conservation equations, forces between fluids and solids, analytical solutions of the Navier-Stokes equations

Literature
Kundu, P.K., Cohen, K.M.: Fluid Mechanics, Elsevier, 4th Edition, 2008

Durst, F.: Grundlagen der Strémungsmechanik, Springer, 2006

Oertel, H.: Stromungsmechanik, Vieweg-Verlag, 4. Auflage 2006
Oertel, H., Bohle, M.: Ubungsbuch Strémungsmechanik, Vieweg-Verlag, 5. Auflage 2006

Zierep, J., Buhler, K.: Strdmungsmechanik, Springer Lehrbuch bzw. entsprechende Kapitel in Hutte.Das Ingenieurwissen,
Springer

Fluid Mechanics Il Lecture / Practice (VU)
3153511, WS 22/23, 3 SWS, Language: English, Open in study portal Blended (On-Site/Online)

Mechanical Engineering for Erasmus Students , Date: 29/09/2022

Module Handbook, valid from Winter Term 2022/23 183


https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x1672926E193B45B3B1E78D55F524CB19
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x48760A537BB14E0A9D453F868C63FC9E
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xEBF1CC2E4C3E44138212C38F572151C4

3 COURSES Course: Fluid Mechanics 1&2 [T-MACH-105207]

Content

The students know how to derive the fundamental equations for mass and momentum conservation and can introduce material
laws for fluids into those. They can discuss the physical meaning of the different terms in the Navier-Stokes-Equations. They
are capable of simplifying the mathematical equations that describe the motion of fluids and can compute flow quantities for
generic problems based on these simplified equations. This includes the calculation of static and dynamic forces acting from the
fluid onto the solid as well as the detailed analysis of two-dimensional viscous flows.

tensor notation, fluid elements in continuum, Reynolds transport theorem, conservation of mass and momentum, continuity
equation, constitutive law for Newtonian fluids, Navier-Stokes equations, angular momentum and energy conservation, integral
form of the conservation equations, forces between fluids and solids, analytical solutions of the Navier-Stokes equations

Literature
Kundu, P.K., Cohen, K.M.: Fluid Mechanics, Elsevier, 4th Edition, 2008

Durst, F.: Grundlagen der Stromungsmechanik, Springer, 2006

Oertel, H.: Stromungsmechanik, Vieweg-Verlag, 4. Auflage 2006
Oertel, H., Béhle, M.: Ubungsbuch Strémungsmechanik, Vieweg-Verlag, 5. Auflage 2006

Zierep, J., Buhler, K.: Strdmungsmechanik, Springer Lehrbuch bzw. entsprechende Kapitel in Hitte.Das Ingenieurwissen,
Springer
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3 COURSES Course: Fluid Mechanics of Turbulent Flows [T-BGU-109581]

3.117 Course: Fluid Mechanics of Turbulent Flows [T-BGU-109581]

Responsible:  Prof. Dr.-Ing. Markus Uhlmann
Organisation:  KIT Department of Civil Engineering, Geo and Environmental Sciences
Part of: M-MACH-105405 - Courses of the Department of Civil Engineering, Geo and Environmental Sciences

Type Credits Grading scale Recurrence Expansion Version
Oral examination 4 Grade to a third Each summer term 1 terms 1
Events
ST 2022 6221806 Fluid Mechanics of Turbulent Flows | 4 SWS [ Lecture / Practice (/ | Uhlmann
¢
Exams
ST 2022 8244110841 Fluid Mechanics of Turbulent Flows | Uhimann

Legend: B Online, €3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
oral exam, appr. 30 min.

Prerequisites
none

Recommendation
none

Annotation
none
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3 COURSES Course: Fluid Power Systems [T-MACH-102093]

3.118 Course: Fluid Power Systems [T-MACH-102093]

Responsible:  Prof. Dr.-Ing. Marcus Geimer
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104849 - Major Field Automotive Engineering

Type Credits Grading scale Recurrence Version
Written examination 4 Grade to a third Each winter term 2
Events
WT 22/23 |2114093 Fluid Technology 2 SWS | Lecture / € Geimer
Exams
ST 2022 76-T-MACH-102093 | Fluid Power Systems Geimer
WT 22/23 | 76-T-MACH-102093 | Fluid Power Systems Geimer

Legend: B Online, £3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate

The assessment consists of a writen exam (90 minutes) taking place in the recess period. The exam takes place in every

semester. Re-examinations are offered at every ordinary examination date.

Prerequisites
none

Below you will find excerpts from events related to this course:

Fluid Technology
2114093, WS 22/23, 2 SWS, Language: German, Open in study portal

Content
In the range of hydrostatics the following topics will be introduced:

» Hydraulic fluids
Pumps and motors
Valves
Accessories
Hydraulic circuits.

In the range of pneumatics the following topics will be introduced:

Compressors
Motors

Valves

Pneumatic circuits.

e o o o

» regular attendance: 21 hours
« self-study: 92 hours

Literature

Skriptum zur Vorlesung Fluidtechnik
Institut fir Fahrzeugsystemtechnik
downloadbar
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Lecture (V)
On-Site
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3 COURSES Course: Fluid-Structure-Interaction [T-MACH-105474]

3.119 Course: Fluid-Structure-Interaction [T-MACH-105474]

Responsible:  Prof. Dr.-Ing. Bettina Frohnapfel
Dr.-Ing. Mark-Patrick Mihlhausen

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104853 - Major Field Theoretical Foundations of Mechanical Engineering

Type Credits Grading scale Recurrence Version
Oral examination 4 Grade to a third Each summer term 1
Events
ST 2022 2154453 Fluid-Structure-Interaction with 2SWs |/€3 Mihlhausen
Python

Legend: B Online, £3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
oral exam 30 minutes

Prerequisites
none

Below you will find excerpts from events related to this course:

Fluid-Structure-Interaction with Python
2154453, SS 2022, 2 SWS, Language: German, Open in study portal Blended (On-Site/Online)

Content
»The lecture provides the basics for the description and modeling of flows, structures and their interaction. In the practical part,
the covered methods and procedures are deepened with various exercises and examples with Python and Ansys Fluent.

. Brief introduction to Python and Ansys Fluent

. Basic equations of continuum mechanics

. Smoothing and remeshing algorithms for mesh deformation
. Finite volume and finite element method

. Methods of fluid-structure interaction

. coupling conditions

. Monolithic and partitioned coupling methods

. Coupling algorithms for partitioned methods

. Stability and convergence of coupled systems”

Literature
wird in der Vorlesung vorgestellt
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3 COURSES Course: Foundations of Nonlinear Continuum Mechanics [T-MACH-105324]

3.120 Course: Foundations of Nonlinear Continuum Mechanics [T-MACH-105324]

Responsible:  apl. Prof. Marc Kamlah
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104853 - Major Field Theoretical Foundations of Mechanical Engineering

Type Credits Grading scale Recurrence Version
Oral examination 4 Grade to a third Each winter term 1
Events
WT 22/23 2181720 Foundations of nonlinear 2 SWS |Lecture/ @ Kamlah
continuum mechanics
Exams
ST 2022 76-T-MACH-105324 | Foundations of Nonlinear Continuum Mechanics Kamlah

Legend: B Online, §3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
oral exam

Below you will find excerpts from events related to this course:

Foundations of nonlinear continuum mechanics
2181720, WS 22/23, 2 SWS, Language: German, Open in study portal

Content

Lecture (V)
On-Site

The lecture is organized in three parts. In the first part, the mathematical foundations of tensor algebra and tensor analysis are
introduced, usually in cartesian representation. In the second part of the lecture, the kinematics, i.e. the geometry of deformation
is presented. Besides finite deformation, geometric linearization is discussed. The thrid part of the lecture deals with the physical
balance laws of thermomechanics. It is shown, how a special classical theory of continuum mechanics can be derived by adding
a corresponding constitutive model. For the illustration of the theory, elementary examples are discussed repeatedly.

The students understand the fundamental structure of a continuum theory consisting of kinematics, balance laws and
constitutive model. In particular, they recognize non-linear continuum mechanics as a common structure including all continuum
theories of thermomechanics, which are obtained by adding a corresponding constitutive model. The students understand in
detail the kinematics of finite deformation and know the transition to the geometrically linear theory they are familiar with. The
students know the spatial and material representation of the theory and the different related tensors. The students take the

balance laws as physical postulates and understand their respective physical motivation.
Qualification: Engineering Mechanics - Advanced Mathematics

regular attendance: 22,5 hours
self-study: 97,5 hours

oral exam ca. 30 minutes

Literature
Vorlesungsskript
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3 COURSES Course: Foundry Technology [T-MACH-105157]

3.121 Course: Foundry Technology [T-MACH-105157]

Responsible:  Dr.-Ing. Christian Wilhelm
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104854 - Major Field Materials and Structures for High Performance Systems

Type Credits Grading scale Recurrence Version
Oral examination 4 Grade to a third Each summer term 2
Events
ST2022 2174575 | Foundry Technology 2SWS |Lecture/ &3 | wilhelm
Exams
ST 2022 | 76-T-MACH-105157 | Foundry Technology | wilhelm

Legend: B Online, €3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
oral exam; about 25 minutes

Prerequisites
Materials Science | & Il must be passed.

Below you will find excerpts from events related to this course:

Foundry Technology Lecture (V)
2174575, SS 2022, 2 SWS, Language: German, Open in study portal Blended (On-Site/Online)

Content
Moulding and casting processes

Solidifying of melts
Castability

Fe-Alloys

Non-Fe-Alloys

Moulding and additive materials
Core production

Sand reclamation

Design in casting technology
Casting simulation

Foundry Processes
learning objectives:

The students know the specific moulding and casting techniques and are able to describe them in detail. The students know the
application of moulding and casting techniques concerning castings and metals, their advantages and disadvantages in
comparison, their application limits and are able to describe these in detail.

The students know the applied metals and are able to describe advantages and disadvantages as well as the specific range of
use.

The students are able, to describe detailled mould and core materials, technologies, their application focus and mould-affected
casting defects.

The students know the basics of casting process of any casting parts concerning the above mentioned criteria and are able to
describe detailled.

requirements:
Required: Material Science and Engineering | and I
workload:

The workload for the lecture Foundry Technology is 120 h per semester and consists of the presence during the lecture (21 h)
as well as preparation and rework time at home (99 h).
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3 COURSES Course: Foundry Technology [T-MACH-105157]

Organizational issues
29.4.

13.5. und 20.5.
3.6. und 24.6.
8.7., 15.7., 22.7. und 29.7

Literature
Literaturhinweise werden in der Vorlesung gegeben

Reference to literature, documentation and partial lecture notes given in lecture

Mechanical Engineering for Erasmus Students , Date: 29/09/2022

Module Handbook, valid from Winter Term 2022/23 190



3 COURSES Course: Fuels and Lubricants for Combustion Engines [T-MACH-105184]

3.122 Course: Fuels and Lubricants for Combustion Engines [T-MACH-105184]

Responsible: Hon.-Prof. Dr. Bernhard Ulrich Kehrwald
Dr.-Ing. Heiko Kubach

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104849 - Major Field Automotive Engineering

Type Credits Grading scale Recurrence Version
Oral examination 4 Grade to a third Each winter term 1
Events
WT 22/23 |2133108 Fuels and Lubricants for 2 SWS | Lecture / € Kehrwald
Combustion Engines
Exams
ST 2022 76-T-MACH-105184 | Fuels and Lubricants for Combustion Engines Kehrwald

Legend: B Online, €3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
oral examination, Duration: ca. 25 min., no auxiliary means

Prerequisites
none

Below you will find excerpts from events related to this course:

Fuels and Lubricants for Combustion Engines
2133108, WS 22/23, 2 SWS, Language: German, Open in study portal

Content

electric drives and fuel cell drives with the associated operating materials will also be presented

Introduction, basics, primary energy and energy chains

lllustrative chemistry of hydrocarbons

Fossil fuels, exploration, processing, standards

Operating materials not fossil, renewable, alternative

Fuels, lubricants, coolants, AdBlue

Laboratory analysis, testing, test benches and measurement technology
Excursion to test fields for motorized drives from 0.5 to 3,500 kW

Literature
Skript
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Lecture (V)
On-Site
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3 COURSES Course: Functional Ceramics [T-MACH-105179]

3.123 Course: Functional Ceramics [T-MACH-105179]

Responsible: Dr. Manuel Hinterstein
Dr.-Ing. Wolfgang Rheinheimer

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104854 - Major Field Materials and Structures for High Performance Systems

Type Credits Grading scale Recurrence Version
Oral examination 4 Grade to a third Each winter term 1
Exams
ST 2022 76-T-MACH-105179 | Functional Ceramics Hinterstein

Competence Certificate
The assessment consists of an oral exam (20 min) taking place at the agreed date.

Auxiliary means: none
The re-examination is offered upon agreement.

Prerequisites
none
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3 COURSES Course: Fundamental Numerical Algorithms for Engineers [T-BGU-109953]

3.124 Course: Fundamental Numerical Algorithms for Engineers [T-BGU-109953]

Responsible:  Prof. Dr.-Ing. Markus Uhlmann
Organisation:  KIT Department of Civil Engineering, Geo and Environmental Sciences
Part of: M-MACH-105405 - Courses of the Department of Civil Engineering, Geo and Environmental Sciences

Type Credits Grading scale Recurrence Version
Written examination 3 Grade to a third Each term 1
Events
WT 22/23 (6221912 Fundamental Numerical Algorithms [2 SWS | Lecture / £3 Uhimann, Herlina
for Engineers
Exams
ST 2022 8244109953 Fundamental Numerical Algorithms for Engineers | Uhlmann, Herlina

Legend: B Online, €3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
written exam, 60 min.

Prerequisites
none

Recommendation
none

Annotation
none
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3 COURSES Course: Fundamentals for Design of Motor-Vehicle Bodies | [T-MACH-102116]

T 3.125 Course: Fundamentals for Design of Motor-Vehicle Bodies | [T-
MACH-102116]

Responsible: Dipl.-Ing. Horst Dietmar Bardehle
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104849 - Major Field Automotive Engineering

Type Credits Grading scale Recurrence Version
Oral examination 2 Grade to a third Each winter term 1
Events
WT 22/23 [2113814 Fundamentals for Design of 1SWS | Lecture / @ Bardehle
Motor-Vehicles Bodies |

Exams

ST 2022 76-T-MACH-102116 | Fundamentals for Design of Motor-Vehicle Bodies | Bardehle, Unrau
WT 22/23 | 76-T-MACH-102116 | Fundamentals for Design of Motor-Vehicle Bodies | Unrau, Bardehle

Legend: B Online, €3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
Oral group examination

Duration: 30 minutes
Auxiliary means: none

Prerequisites
none

Below you will find excerpts from events related to this course:

Fundamentals for Design of Motor-Vehicles Bodies | Lecture (V)
2113814, WS 22/23, 1 SWS, Language: German, Open in study portal On-Site

Content
1. History and design

2. Aerodynamics

3. Design methods (CAD/CAM, FEM)
4. Manufacturing methods of body parts
5. Fastening technologie

6. Body in white / body production, body surface
Learning Objectives:

The students have an overview of the fundamental possibilities for design and manufacture of motor-vehicle bodies. They know
the complete process, from the first idea, through the concept to the dimensioned drawings (e.g. with FE-methods). They have
knowledge about the fundamentals and their correlations, to be able to analyze and to judge relating components as well as to
develop them accordingly.

Organizational issues
CO, Geb. 70.04, Raum 219.

Termine und nahere Informationen: siehe Institutshomepage
Dates and further information will be published on the homepage of the institute

Literature

1. Automobiltechnische Zeitschrift ATZ, Friedr. Vieweg & Sohn Verlagsges. mbH, Wiesbaden
2. Automobil Revue, Bern (Schweiz)

3. Automobil Produktion, Verlag Moderne Industrie, Landsberg
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3 COURSES Course: Fundamentals for Design of Motor-Vehicle Bodies Il [T-MACH-102119]

T 3.126 Course: Fundamentals for Design of Motor-Vehicle Bodies Il [T-
MACH-102119]

Responsible: Dipl.-Ing. Horst Dietmar Bardehle
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104849 - Major Field Automotive Engineering

Type Credits Grading scale Recurrence Version
Oral examination 2 Grade to a third Each summer term 1
Events
ST 2022 2114840 Fundamentals for Design of 1SWS | Lecture / @ Bardehle
Motor-Vehicles Bodies Il

Exams

ST 2022 76-T-MACH-102119 [ Fundamentals for Design of Motor-Vehicle Bodies Il Bardehle, Gauterin
WT 22/23 | 76-T-MACH-102119 | Fundamentals for Design of Motor-Vehicle Bodies || Bardehle

Legend: B Online, €3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
Oral group examination

Duration: 30 minutes
Auxiliary means: none

Prerequisites
none

Below you will find excerpts from events related to this course:

Fundamentals for Design of Motor-Vehicles Bodies Il Lecture (V)
2114840, SS 2022, 1 SWS, Language: German, Open in study portal On-Site

Content

1. Body properties/testing procedures

. External body-parts

. Interior trim

. Compartment air conditioning

. Electric and electronic features

. Crash tests

. Project management aspects, future prospects

NO O WN

Learning Objectives:

The students know that, often the design of seemingly simple detail components can result in the solution of complex problems.
They have knowledge in testing procedures of body properties. They have an overview of body parts such as bumpers, window
lift mechanism and seats. They understand, as well as, parallel to the normal electrical system, about the electronic side of a
motor vehicle. Based on this they are ready to analyze and to judge the relation of these single components. They are also able
to contribute competently to complex development tasks by imparted knowledge in project management.

Organizational issues
Voraussichtliche Termine, nahere Informationen und evtl. Anderungen:

siehe Institutshomepage. Prasenzveranstaltung unter Vorbehalt der Pandemie-Entwicklung
Scheduled dates, further Information and possible changes of date:
see homepage of the institute.

Literature

1. Automobiltechnische Zeitschrift ATZ, Friedr. Vieweg & Sohn Verlagsges. mbH,
Wiesbaden

2. Automobil Revue, Bern (Schweiz)

3. Automobil Produktion, Verlag Moderne Industrie, Landsberg
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3 COURSES

Course: Fundamentals in the Development of Commercial Vehicles [T-MACH-111389]

T 3.127 Course: Fundamentals in the Development of Commercial Vehicles [T-
MACH-111389]

Responsible:
Organisation:

Christof Weber
KIT Department of Mechanical Engineering

Part of: M-MACH-104849 - Major Field Automotive Engineering
Type Credits Grading scale Recurrence Expansion Version
Oral examination 4 Grade to a third see Annotations 2 terms 2
Events
ST 2022 2114844 Fundamentals in the 1SWS |Lecture/H Weber
Development of Commercial
Vehicles
WT 22/23 (2113812 Fundamentals in the 1SWS |Lecture/ @ Weber
Development of Commercial
Vehicles |
Exams
ST 2022 76T-MACH-111389 | Fundamentals in the Development of Commercial Vehicles Weber
WT 22/23 | 76T-MACH-111389 | Fundamentals in the Development of Commercial Vehicles Weber

Legend: 8 Online, £3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
Oral group examination

Duration: appr. 30 minutes

Auxiliary means: none

Prerequisites

none

Annotation

Fundamentals in the Development of Commercial Vehicles |, WT

Fundamentals in the Development of Commercial Vehicles Il, ST

Below you will find excerpts from events related to this course:

Fundamentals in the Development of Commercial Vehicles Il Lecture (V)
2114844, SS 2022, 1 SWS, Language: German, Open in study portal Online

Content

. Systems

0 N O b WN -

. Excursion

. Axle systems

. Chassis and axle suspension
. Braking System

Learning Objectives:

. Gear boxes of commercial vehicles
. Intermediate elements of the drive train

. Front axles and driving dynamics

The students know the advantages and disadvantages of different drives. Furthermore they are familiar with components, such
as transfer box, propeller shaft, powered and non-powered frontaxle etc. Beside other mechanical components, such as
chassis, axle suspension and braking system, also electric and electronic systems are known. Consequently the student are
able to analyze and to judge the general concepts as well as to adjust them precisely with the area of application.
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3 COURSES Course: Fundamentals in the Development of Commercial Vehicles [T-MACH-111389]

Organizational issues
Vorlesung findet nochmals als digitale Veranstaltung uber ILIAS statt. Genaue Termine, ndhere Informationen und eventuelle
Terminanderungen:

siehe Institutshomepage.

Literature
1.HILGERS, M.: Nutzfahrzeugtechnik lernen, Springer Vieweg, ISSN: 2510-1803

2.SCHITTLER, M.; HEINRICH, R.; KERSCHBAUM, W.: Mercedes-Benz Baureihe 500 — neue V-Motorengeneration flur schwere
Nutzfahrzeuge, MTZ 57 Nr. 9, S. 460 ff, 1996

3.Robert Bosch GmbH (Hrsg.): Bremsanalgen fiir Kraftfahrzeuge, VDI-Verlag, Disseldorf, 1. Auflage, 1994

4 RUBI, V.; STRIFLER, P. (Hrsg. Institut fur Krafttahrwesen RWTH Aachen): Indiustrielle Nutzfahrzeugentwicklung,
Schriftenreihe Automobiltechnik, 1993

5.TEUTSCH, R.; CHERUTI, R.; GASSER, R.; PEREIRA, M.; de SOUZA, A.; WEBER, C.: Fuel Efficiency Optimization of Market
Specific Truck Applications, Proceedings of the 5th Commercial Vehicle Technology Symposium — CVT 2018

Fundamentals in the Development of Commercial Vehicles | Lecture (V)
2113812, WS 22/23, 1 SWS, Language: German, Open in study portal On-Site

Content
. Introduction, definitions, history

. Development tools

. Complete vehicle

. Cab, bodyshell work

. Cab, interior fitting

. Alternative drive systems

. Drive train

. Drive system diesel engine

© 00 N O o b WN -

. Intercooled diesel engines
Learning Objectives:

The students have proper knowledge about the process of commercial vehicle development starting from the concept and the
underlying original idea to the real design. They know that the customer requirements, the technical realisability, the functionality
and the economy are important drivers.

The students are able to develop parts and components. Furthermore they have knowledge about different cab concepts, the
interior and the interior design process. Consequently they are ready to analyze and to judge concepts of commercial vehicles
as well as to participate competently in the commercial vehicle development.

Organizational issues
CO, Geb. 70.04, Raum 219. Termine und Nahere Informationen: siehe Institutshomepage

Dates and further information will be published on the homepage of the institute.

Literature
1. Marwitz, H., Zittel, S.: ACTROS -- die neue schwere Lastwagenbaureihe von Mercedes-Benz, ATZ 98, 1996, Nr. 9

2. Alber, P., McKellip, S.: ACTROS -- Optimierte passive Sicherheit, ATZ 98, 1996

3. Morschheuser, K.: Airbag im Rahmenfahrzeug, ATZ 97, 1995, S. 450 ff.
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3 COURSES Course: Fundamentals of Automobile Development | [T-MACH-105162]

3.128 Course: Fundamentals of Automobile Development | [T-MACH-105162]

Responsible:  Prof.Dipl.-Ing. Rolf Frech
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104849 - Major Field Automotive Engineering
M-MACH-104878 - Specification in Mechanical Engineering
M-MACH-105134 - Elective Module Mechanical Engineering

Type Credits Grading scale Recurrence Version
Written examination 2 Grade to a third Each winter term 1
Events
WT 22/23 12113810 Fundamentals of Automobile 1SWS | Lecture / @& Frech
Development |
WT 22/23 [2113851 Principles of Whole Vehicle 1SWS |Lecture / @ Frech
Engineering |
Exams
ST 2022 76-T-MACH-105162 | Fundamentals of Automobile Development | Frech, Unrau
WT 22/23 | 76-T-MACH-105162 | Fundamentals of Automobile Development | Frech, Unrau

Legend: B Online, €3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
Written examination

Duration: 90 minutes
Auxiliary means: none

Prerequisites
none

Below you will find excerpts from events related to this course:

Fundamentals of Automobile Development | Lecture (V)
2113810, WS 22/23, 1 SWS, Language: German, Open in study portal On-Site

Content

1. Process of automobile development

2. Conceptual dimensioning and design of an automobile

3. Laws and regulations — National and international boundary conditions

4. Aero dynamical dimensioning and design of an automobile |

5. Aero dynamical dimensioning and design of an automobile I

6. Thermo-management in the conflict of objectives between styling, aerodynamic and packaging guidelines |
7. Thermo-management in the conflict of objectives between styling, aerodynamic and packaging guidelines

Learning Objecitves:

The students have an overview of the fundamentals of the development of automobiles. They know the development process,
the national and the international legal requirements that are to be met. They have knowledge about the thermo-management,
aerodynamics and the design of an automobile. They are ready to judge goal conflicts in the field of automobile development
and to work out approaches to solving a problem.

Organizational issues
Campus Ost, geb. 70.04., Raum 219

Termine und nahere Informationen finden Sie auf der Institutshomepage.

Kann nicht mit Lehrveranstaltung 2113851 kombiniert werden.

Date and further information will be published on the homepage of the institute.
Cannot be combined with lecture 2113851.
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3 COURSES Course: Fundamentals of Automobile Development | [T-MACH-105162]

Literature
Skript zur Vorlesung wird zu Beginn des Semesters ausgegeben

The scriptum will be provided during the first lessons

Principles of Whole Vehicle Engineering | Lecture (V)
2113851, WS 22/23, 1 SWS, Language: English, Open in study portal On-Site

Content

1. Process of automobile development

2. Conceptual dimensioning and design of an automobile

3. Laws and regulations — National and international boundary conditions

4. Aero dynamical dimensioning and design of an automobile |

5. Aero dynamical dimensioning and design of an automobile I

6. Thermo-management in the conflict of objectives between styling, aerodynamic and packaging guidelines |
7. Thermo-management in the conflict of objectives between styling, aerodynamic and packaging guidelines Il

Learning Objectives:

The students have an overview of the fundamentals of the development of automobiles. They know the development process,
the national and the international legal requirements that are to be met. They have knowledge about the thermo-management,
aerodynamics and the design of an automobile. They are ready to judge goal conflicts in the field of automobile development
and to work out approaches to solving a problem.

Organizational issues
CO, Geb.70.04, Raum 219. Termine und nahere Informationen finden Sie auf der Institutshomepage.

Dats and further information will be published on the homepage of the institute.
Kann nicht mit Lehrveranstaltung 2113810 kombiniert werden
Cannot be combined with lecture 2113810.

Literature
Skript zur Vorlesung wird zu Beginn des Semesters ausgegeben

The scriptum will be provided during the first lessons
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3 COURSES Course: Fundamentals of Automobile Development Il [T-MACH-105163]

3.129 Course: Fundamentals of Automobile Development Il [T-MACH-105163]

Responsible:  Prof.Dipl.-Ing. Rolf Frech
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104849 - Major Field Automotive Engineering
M-MACH-104878 - Specification in Mechanical Engineering
M-MACH-105134 - Elective Module Mechanical Engineering

Type Credits Grading scale Recurrence Version
Written examination 2 Grade to a third Each summer term 2
Events
ST 2022 2114842 Fundamentals of Automobile 1SWS |Block / @ Frech
Development Il
ST 2022 2114860 Principles of Whole Vehicle 1SWS |/ @ Frech
Engineering Il
Exams
ST 2022 76-T-MACH-105163 | Fundamentals of Automobile Development I Frech, Unrau
WT 22/23 | 76-T-MACH-105163 | Fundamentals of Automobile Development |l Frech, Unrau

Legend: B Online, €3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
Written examination

Duration: 90 minutes
Auxiliary means: none

Prerequisites
none

Below you will find excerpts from events related to this course:

Fundamentals of Automobile Development II Block (B)
2114842, SS 2022, 1 SWS, Language: German, Open in study portal On-Site

Content
1. Application-oriented material and production technology |

2. Application-oriented material and production technology Il
3. Overall vehicle acoustics in the automobile development
4. Drive train acoustics in the automobile development

5. Testing of the complete vehicle

6. Properties of the complete automobile

Learning Objectives:

The students are familiar with the selection of appropriate materials and the choice of adequate production technology. They
have knowledge of the acoustical properties of the automobiles, covering both the interior sound and exterior noise. They have
an overview of the testing procedures of the automobiles. They know in detail the evaluation of the properties of the complete
automobile. They are ready to participate competently in the development process of the complete vehicle.

Organizational issues

Vorlesung findet als Blockvorlesung am Campus Ost, Geb. 70.04, Raum 219 statt. Termine werden iber die Homepage bekannt
gegeben.

Kann nicht mit der Veranstaltung [2114860] kombiniert werden.

Cannot be combined with lecture [2114860].

Literature
Skript zur Vorlesung ist Gber ILIAS verfiigbar.
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3 COURSES Course: Fundamentals of Automobile Development Il [T-MACH-105163]

Principles of Whole Vehicle Engineering Il
2114860, SS 2022, 1 SWS, Language: English, Open in study portal On-Site

Content
1. Application-oriented material and production technology |

2. Application-oriented material and production technology Il
3. Overall vehicle acoustics in the automobile development
4. Drive train acoustics in the automobile development

5. Testing of the complete vehicle

6. Properties of the complete automobile

Learning Objectives:

The students are familiar with the selection of appropriate materials and the choice of adequate production technology. They
have knowledge of the acoustical properties of the automobiles, covering both the interior sound and exterior noise. They have
an overview of the testing procedures of the automobiles. They know in detail the evaluation of the properties of the complete
automobile. They are ready to participate competently in the development process of the complete vehicle.

Organizational issues
Kann nicht mit der Veranstaltung [2114842] kombiniert werden.

Cannot be combined with lecture [2114842].

Veranstaltung findet am Campus Ost, Geb. 70.04, Raum 219 statt. Genaue Termine entnehmen Sie bitte der Institushomepage.
Scheduled dates:

see homepage of the institute.

Literature
Das Skript zur Vorlesung ist Uiber ILIAS verfligbar.
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3 COURSES Course: Fundamentals of Catalytic Exhaust Gas Aftertreatment [T-MACH-105044]

T 3.130 Course: Fundamentals of Catalytic Exhaust Gas Aftertreatment [T-
MACH-105044]

Responsible:  Prof. Dr. Olaf Deutschmann
Prof. Dr. Jan-Dierk Grunwaldt
Dr.-Ing. Heiko Kubach
Hon.-Prof. Dr. Egbert Lox

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104849 - Major Field Automotive Engineering

Type Credits Grading scale Recurrence Version
Oral examination 4 Grade to a third Each summer term 1
Events
ST 2022 2134138 Fundamentals of catalytic 2 SWS | Lecture / € Lox, Grunwaldt,
exhaust gas aftertreatment Deutschmann

Exams

ST 2022 76-T-MACH-105044 | Fundamentals of Catalytic Exhaust Gas Aftertreatment Lox

WT 22/23 | 76-T-MACH-105044 | Fundamentals of Catalytic Exhaust Gas Aftertreatment Lox

Legend: B Online, £3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
oral examination, Duration: 25 min., no auxiliary means

Prerequisites
none

Below you will find excerpts from events related to this course:

Fundamentals of catalytic exhaust gas aftertreatment Lecture (V)
2134138, SS 2022, 2 SWS, Language: German, Open in study portal On-Site

Organizational issues
Blockvorlesung, Termin und Ort werden auf der Homepage des IFKM und ITCP bekannt gegeben.

Literature
Skript, erhaltlich in der Vorlesung

1. "Environmental Catalysis" Edited by G.Ertl, H. Knétzinger, J. Weitkamp Wiley-VCH Verlag GmbH, Weinheim, 1999 ISBN
3-527-29827-4

2. "Cleaner Cars- the history and technology of emission control since the 1960s" J. R. Mondt Society of Automotive Engineers,
Inc., USA, 2000 Publication R-226, ISBN 0-7680-0222-2

3. "Catalytic Air Pollution Control - commercial technology" R. M. Heck, R. J. Farrauto John Wiley & Sons, Inc., USA, 1995 ISBN
0-471-28614-1

4. "Automobiles and Pollution" P. Degobert Editions Technic, Paris, 1995 ISBN 2-7108-0676-2

5. "Reduced Emissions and Fuel Consumption in Automobile Engines" F. Schaeder, R. van Basshuysen, Springer Verlag Wien
New York, 1995 ISBN 3-211-82718-8

6. "Autoabgaskatalysatoren : Grudlagen - Herstellung - Entwicklung - Recycling - Okologie" Ch. Hageliiken und 11 Mitautoren,
Expert Verlag, Renningen, 2001 ISBN 3-8169-1932-4
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3 COURSES Course: Fundamentals of Combustion Engine Technology [T-MACH-105652]

T 3.131 Course: Fundamentals of Combustion Engine Technology [T-
MACH-105652]

Responsible:  Dr.-Ing. Séren Bernhardt
Dr.-Ing. Heiko Kubach
Jurgen Pfeil
Dr.-Ing. Olaf Toedter
Dr.-Ing. Uwe Wagner

Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-105134 - Elective Module Mechanical Engineering

Type Credits Grading scale Recurrence Version
Oral examination 5 Grade to a third Each winter term 1
Events
WT 22/23 [2133123 Fundamentals of 2SWS |Lecture / € Kubach, Wagner,
Combustion Engine Toedter, Pfeil,
Technology Bernhardt, Velji
Exams
ST 2022 76-T-MACH-105652 Fundamentals of Combustion Engine Technology Kubach
ST 2022 76-T-MACH-105652(SP) | Fundamentals of Combustion Engine Technology Kubach

Legend: B Online, €3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
oral exam, 30 min

Prerequisites
none

Below you will find excerpts from events related to this course:

Fundamentals of Combustion Engine Technology Lecture (V)
2133123, WS 22/23, 2 SWS, Language: German, Open in study portal On-Site

Content
Fundamentals of engine processes

Components of combustion engines
Mixture formation systems
Gasexchange systems

Injection systems

Exhaust Gas Aftertreatment Systems
Cooling systems

Ignistion Systems
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3 COURSES

3.132 Course: Fundamentals of Energy Technology [T-MACH-105220]

Responsible:
Organisation:

Part of:

Course: Fundamentals of Energy Technology [T-MACH-105220]

Dr. Aurelian Florin Badea
Prof. Dr.-Ing. Xu Cheng

KIT Department of Mechanical Engineering

M-MACH-104848 - Major Field Energy and Environmental Engineering

M-MACH-104878 - Specification in Mechanical Engineering

Recurrence Version
Each summer term 1

Type Credits
Written examination 8

Grading scale
Grade to a third

Events
ST 2022 | 2130927

Fundamentals | 3 SWS
of Energy
Technology

Fundamentals | 3 SWS
of Energy
Technology

Lecture / €8 | Cheng, Badea

Lecture / §3 |Badea

ST 2022 | 3190923

Exams
ST 2022 | 76-T-MACH-105220 Fundamentals of Energy Technology
ST 2022 | 76-T-MACH-105220 Fundamentals of Energy Technology | Fundamentals of Energy Technology

WT 76-T-MACH-105220
22/23

Legend: B Online, §3 Blended (On-Site/Online), @ On-Site, X Cancelled

Cheng, Badea

Badea

Fundamentals of Energy Technology Badea, Cheng

Competence Certificate
Written examination, 90 min

Prerequisites
none

Below you will find excerpts from events related to this course:

Fundamentals of Energy Technology
2130927, SS 2022, 3 SWS, Language: German, Open in study portal

Lecture (V)
Blended (On-Site/Online)

Content

The objective of the course is to train the students on state of the art knowledge about the challenging fields of energy industry
and the permanent competition between the economical profitability and the long-term sustainability. The students obtain basic
knowledge on thermodynamics relevant to the energy sector and comprehensive knowledge on the energy sector: demand,
energy types, energy mix, installations for energy production (conventional, nuclear and renewable), transport and energy
storage, environmental impact and future tendencies. Students are able to use methods of economic efficiency optimization for
the energy sector in a creative way, practice oriented, also specifically trained during the corresponding tutorial. The students
are qualified for further training in energy engineering related fields and for (also research-related) professional activity in the
energy sector.

The following relevant fields of the energy industry are covered:

- Energy demand and energy situation

- Energy types and energy mix

- Basics. Thermodynamics relevant to the energy sector

- Conventional fossil-fired power plants

- Combined Cycle Power Plants

- Cogeneration

- Nuclear energy

- Regenerative energies: hydropower, wind energy, solar energy, other energy systems
- Energy demand structures. Basics of economic efficiency and calculus. Optimization
- Energy storage

- Transport of energy

- Power generation and environment. Future of the energy industry
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x87314A5D31194BA681756E208A7B36DB
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x523397BE097C4B7CB94C872C4E7A2471
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x09A1E9F5F1564682B849F37E7A3D594E
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x1E04F0785BDB4C1282F8D5A305512105

3 COURSES Course: Fundamentals of Energy Technology [T-MACH-105220]

Fundamentals of Energy Technology Lecture (V)
3190923, SS 2022, 3 SWS, Language: English, Open in study portal Blended (On-Site/Online)

Content

The objective of the course is to train the students on state of the art knowledge about the challenging fields of energy industry
and the permanent competition between the economical profitability and the long-term sustainability. The students obtain basic
knowledge on thermodynamics relevant to the energy sector and comprehensive knowledge on the energy sector: demand,
energy types, energy mix, installations for energy production (conventional, nuclear and renewable), transport and energy
storage, environmental impact and future tendencies. Students are able to use methods of economic efficiency optimization for
the energy sector in a creative way, practice oriented, also specifically trained during the corresponding tutorial. The students
are qualified for further training in energy engineering related fields and for (also research-related) professional activity in the
energy sector.

The following relevant fields of the energy industry are covered:
- Energy forms

- Thermodynamics relevant to energy industry

- Energy sources: fossil fuels, nuclear energy, renewable sources
- Energy industry in Germany, Europe and worldwide

- Power generation and environment

- Evaluation of energy conversion processes

- Thermal/electrical power plants and processes

- Transport of energy / energy carriers

- Energy storage

- Systems utilizing renewable energy sources

- Basics of economic efficiency and calculus / Optimisation

- Future of the energy industry
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3 COURSES

Course: Fundamentals of reactor safety for the operation and dismantling
of nuclear power plants [T-MACH-105530]

3.133 Course: Fundamentals of reactor safety for the operation and dismantling
of nuclear power plants [T-MACH-105530]

Responsible:
Organisation:

Part of:

Dr. Victor Hugo Sanchez-Espinoza
KIT Department of Mechanical Engineering

M-MACH-105134 - Elective Module Mechanical Engineering
M-MACH-105134 - Elective Module Mechanical Engineering

Type Credits Grading scale Recurrence
Oral examination 4 Grade to a third Each winter term

Competence Certificate
oral exam about 30 minutes

Prerequisites
none
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3 COURSES Course: Fusion Technology A [T-MACH-105411]

3.134 Course: Fusion Technology A [T-MACH-105411]

Responsible:  Prof. Dr. Robert Stieglitz
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104848 - Major Field Energy and Environmental Engineering

Type Credits Grading scale Recurrence Version
Oral examination 4 Grade to a third Each winter term 1

Events

WT 22/23 |2169483 Fusion Technology A 2 SWS |Lecture / Practice (/ | Stieglitz

Q:

WT 22/23 |2169484 Exercise Fusion Technology A 2 SWS | Practice Stieglitz
Exams

ST 2022 76-T-MACH-105411 | Fusion Technology A Stieglitz

Legend: B Online, £3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
oral exam of about 30 minutes

Prerequisites
none

Recommendation
appreciated is knowldege in heat ans mass transfer as well as in electrical engineering,

basic knowledge in fluid mechanics, material sciences and physics

Below you will find excerpts from events related to this course:

Fusion Technology A Lecture / Practice (VO)
2169483, WS 22/23, 2 SWS, Language: German, Open in study portal On-Site

Content

To transfer the basic physical concepts of particle physics, fusion and nuclear fission; this includes fundamental questions such
as how: What is a plasma? How can it be ignited? What is the difference between magnetic and inertial fusion? Based on this,
aspects of the stability of plasmas, their control and particle transport are discussed. After characterizing the plasma, the "fire"
of fusion, the confinement in magnetic fields is sketched, which are built up with the help of magnetic technology. Here,
knowledge of superconductivity, production and design of magnets is imparted. A reactor operation with a plasma as energy
source requires a continuous operation of a tritium and fuel cycle, which is generated by the fusion reactor itself. Since fusion
plasmas require small material densities, vacuum technology plays a central role. Finally, the heat generated in the fusion power
plant must be converted into a power plant process and the reaction products removed. The functional basics and the structure
of these fusion-typical in-vessel components are presented and the current challenges and the state of the art are
demonstrated.

The course describes the essential functional principles of a fusion reactor, beginning with plasma, magnet technology, the
tritium and fuel cycle, vacuum technology and the associated material sciences. The physical basics will be taught and the
engineering laws of scaling will be demonstrated. Special importance is attached to the understanding of the interfaces between
the different subject areas, which essentially determine the engineering technical interpretations. Methods for identifying and
evaluating the central parameters will be demonstrated. Based on the acquired perception skills, methods for the design of
solution strategies will be taught and technical solutions will be identified, their weak points discussed and evaluated.

Recommendations/Pre-knowledge:

Basic knowledge of fluid mechanics, materials engineering and physics. Knowledge of heat and mass transfer and electrical
engineering is helpful.

Presence time: 21 h

Self-study: 90 h

Oral examination:
Duration: approx. 30 minutes, aids: none
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3 COURSES Course: Fusion Technology A [T-MACH-105411]

Organizational issues
Die Veranstaltung wird nur online gehalten, falls durch Corona Einschrankungen vorgegeben werden.

Literature

Innerhalb jedes Teilblockes wird eine Literaturliste der jeweiligen Fachliteratur angegeben. Zusétzlich erhalten die Studenten/-
innen das Studienmaterial in gedruckter und elektronischer Version.
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3 COURSES

Course: Fusion Technology B [T-MACH-105433]

3.135 Course: Fusion Technology B [T-MACH-105433]

Responsible:  Prof. Dr. Robert Stieglitz
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-104848 - Major Field Energy and Environmental Engineering
Type Credits Grading scale Recurrence Version
Oral examination 4 Grade to a third Each summer term 1
Events
ST 2022 2190492 Fusion Technology B 2SWS |Lecture / € Stieglitz
ST 2022 2190493 Ubungen zu Fusionstechnologie |2 SWS | Practice / Stieglitz
B
Exams
ST 2022 76-T-MACH-105433 | Fusion Technology B Stieglitz

Legend: B Online, 3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
oral exam of about 30 minutes

Prerequisites

none

Recommendation
attendance of fusion technology A lecture

reliable capability to use fundamental knowledge communicated in the bachelor study in physics, material sciences
engineering and engineering design

Annotation
none

Below you will find excerpts from events related to 