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Hochschule RheinMain - Faculty of Engineering
Courses taught in English

Regarding your course selection, please note the following:

With your application at Hochschule RheinMain you apply for a specific degree program. At the Faculty of Engineering, you are allowed to choose courses
from all degree programs offered. A selection of courses from other faculties is not possible.

To learn more about the course offerings for your semester at Hochschule RheinMain, please take a look at the list of courses taught in
English/bilingually/with English support below or contact the respective departmental international coordinator for your degree program.

The course list may be subject to change.
According to your level of German you may also choose courses taught entirely in German. Please visit the faculty website to see the course offerings for

the program of study you are enrolled in: https://www.hs-rm.de/en/about-us/organization/faculties.

Courses from the Faculty of Engineering are taught at the campus “Am Brickweg" in Risselsheim!

Core Skill and Language Courses

Core SKkill Courses Open to ALl Exchange Students offered by the TeachingLearning Center ( )
Course Title Credit Points (= ECTS) Semester Offered

In Summer Only, as a blocked
course

Every Semester

International Week: Future Leaders (in August, dates tba)

Global Competence: your study abroad portfolio
Language Courses Open to All Exchange Students (Examples; for current course offer visit the

German as a Foreign Language
German Intensive Course (various levels*; 2 weeks, prior to start of semester) 4 ECTS Every Semester
* Our intensive course is primarily aimed at beginners to existing A-levels. Students with a
level Bl and up in German may be asked to choose a semester-long course if they are
interested in taking a German language class, depending on the overall results of the
placement tests prior to the Intensive Course.

German as a Foreign Language {various A2-B2 levels) 2 ECTS Every Semester
Hallo Deutschland: Geschichte, Kultur, Politik & Wirtschaft (German B2/C1) 2ECTS Every Semester
All courses are subject to change. page 10f 10
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English as a Foreign Language

1261 Essential English 1 (A2/B1) 2 ECTS (exchange students) | Every Semester

1313 English at Work: Writing Business Letters and E-Mails (B1) 2ECTS In Summer only

1315 English at Work: Giving Presentations (B1) 2 ECTS In Winter only

1292 Improve Your English Accuracy (B1/B2) 2 ECTS Every Semester (Sometimes
compact in the semester break)

1155 Intercultural Communication in Practice (Blended Learning) 2 ECTS In Winter only

1115 Advanced Technical English 1 (B2) 2ECTS In Summer only

1125 Advanced Technical English 2 (B2) 2ECTS In Winter only

Additional English and German intensive courses and workshops are also offered during the semester breaks - contact the Language Center for information

English for Specific Purposes (B2) (Interdisc. Engineering; Applied Physics) 4 ECTS Every Semester

Business English (B2) (Electrical Engineering; Media Engineering) 3 ECTS Every Semester

Technical English (B2) (Electrical Engineering; Media Engineering) 3 ECTS Every Semester

Technical English (B2) (KIS Electrical Engineering) 3 ECTS In Winter only

Technical English (B1/B2) (BIS Electrical Engineering) 2 ECTS In Winter only

ICAO 4 English (B2 (Electrical & Aeronautical Engineering) 2 ECTS Every Semester

Technical English for Mechanical Engineering (B2) 4 ECTS Every Semester

Technical English (B1/B2) - BIS Mechanical Engineering 2 ECTS In Summer only

Technical English (B1/B2) — (KIS Mechatronics) 3 ECTS In Winter only

Business English (B1/B2) — (KIS Mechatronics) 3 ECTS Every Semester

English for Environmental Engineering (B2) 4 ECTS Every Semester

Technical English (B1/B2) (BIS Industrial Engineering) 3 ECTS Every Semester

Business English 1 (A2/B1) (Industrial Engineering) 3 ECTS In Winter only

Business English 2 (A2/B1) - (Industrial Engineering) 2ECTS In Summer only

Business English 1 (B2) (Industrial Engineering & International Management) 3 ECTS In Winter only

Business English 2 (B2) (Industrial Engineering & International Management) 2ECTS In Summer only

Business English 3 (B2/C1) - (Industrial Engineering & International Management) 2ECTS In Winter only

Intercultural Competence (B2/C1) (Industrial Engineering & International Management) 4 ECTS In Summer only

All courses are subject to change.
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Course Title Course Course Description Credit Language of Module
Points (= Instruction offered

Al and Advanced Information Technologies, (M.Eng.)

Electrical Engineering and Management (M.Eng.)

Networked Systems for | NWS-loT | e Fundamentals of IoT, loT Architectures, Smart Objects, Wireless Sensor | 5 English In Winter

loT Networks (WSNs), Communication Protocols only

e Connecting Smart Objects, loT Access Technologies, Standardization and
Alliances, loT and Serial Bus Communications, loT Wirelss Technologies

e |P as the loT Network Layer, Adoption and Adaptation, RPL Network,
Application Protocols for loT, CoAP, MQTT, loT Industrial Applications

Wireless WiCom e History of wireless communications, Classical radio, Challenges, Metrics and | 5 English In Summer

Communication Limits for Wireless Communication Systems, Standards and System only
Architectures

e Frequency Translation: Wireless communication bands. Baseband and RF
signals. Physical and analytic signal.

e Digital Modulation in the Baseband: Basic concepts. N-QAM and N-PSK
modulation. Pulse shaping. Nyquist Criterion. RRC filter. Modulation errors and
metrics.

e Propagation, Antennas & Wireless Channels: Electromagnetic waves.
Antennas. Propagation models, pathloss. Multipath Effects. Statistical Channel
Models, WSSUS Channel. Noise.

e Multicarrier Transmission (OFDM})

e Multi-antenna Techniques (MIMQ): Receive and Transmit diversity. Spatial
multiplexing, pre-coding and feedback. Beam forming.

e Current Research Topics (5G and 6G)

Initial Scientific Project SP1 e Plan an initial scientific project, especially in division of labor processes, to 5 English upon Every
review it, and to document it both technically and scientifically request Semester

e Develop a project and timeline, to monitor the progress throughout the
execution phase of an initial scientific project, and to implement corrective
actions as necessary

o Write a scientific documentation for an initial scientific project

All courses are subject to change.
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e Adopt criticism of own solutions and give constructive feedback, e.g. to other
team members, in the context of an initial scientific project
e Analyze and structure the subject matter of an initial scientific project,
systematically work on solutions
e Present and discuss own solutions in the context of an initial scientific project
e Apply principles of research data management and scientific writing
e Collaborate effectively in intercultural teams, and to apply principles on team
roles and leadership
Advanced Scientific SP2 ¢ Plan aninitial scientific project, especially in division of labor processes, to 5 English upon Every
Project review it, and to document it both technically and scientifically request Semester

e Develop a project and timeline, to monitor the progress throughout the
execution phase of an initial scientific project, and to implement corrective
actions as necessary

o Write a scientific documentation for an initial scientific project

e Adopt criticism of own solutions and give constructive feedback, e.g. to other
team members, in the context of an initial scientific project

e Analyze and structure the subject matter of an initial scientific project,
systematically work on solutions

e Present and discuss own solutions in the context of an initial scientific project

o Apply principles of research data management and scientific writing

e Collaborate effectively in intercultural teams, and to apply principles on team
roles and leadership

Applied Physics (B.Sc.)

Quantum, Atomic and Q&A e  Structure of matter and elementary particles 5 Taught in Every
Molecular Physics e Bohr's model of the atom English upon Semester
X-rays request
wave-particle dualism

matter waves

simple quantum mechanical potentials
the hydrogen atom

spin and the periodic table of the elements
particle accelerators

nuclear structure and radioactivity

particle and radiation detectors

LASERs

molecules

All courses are subject to change.
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Solid State Physics 2082 e Bonding types in solid-state matter 5 Taughtin In Summer
e Crystal structure theory English upon only
e  Structure determination: X-ray diffraction, Bragg's law, structure factor, request
Brillouin zones
e Lattice vibrations
e Debye theory of specific heat
e Free electron gas theory
e  Size effects in thin films
Radiation Protection and | 4644 Introduction to ionizing radiation, the legal concepts of radiation protectionandto | 8 Taught in In Summer
Detector radiation detector technology. Includes a teaching lab and a radiation detector English upon only
Technology Lab construction project. request
Research project A research project can be carried out in one of the research labs at HSRM as a 8 Taught in Every
replacement of a “Lab”. Needs prior agreement with a professor, can be carried English upon Semester

out as a group project. request
Applied Physics (M.Sc.)

Quantum Electronics 1202 Laser radiation: Gaussian beams and their transformation by optical components, | 3 Taught in Every
Ultra-short light pulses, generation, properties, dispersion management, optical English on Semester
solitons request

Effect of dispersion of different orders on light pulses
Linear optics: absorption and dispersion,

Non-linear optics: SHG, Kerr effect, FWM,

Optical tweezers, laser beam cooling

Biological and Environmental Technology (M.Eng.)

Laboratory Course 5151
Analytical Chemistry

Experiments using different analytical methods 1
Comparison of two different analytical methods
Sum parameters and clues of particular matters
Analysis of results and evaluation of results
Writing of scientific report

Process engineering and bio process engineering (process of mass transfer and 4
enzyme catalyzed reactions) and processes of biological waste gas treatment
Bio filter

Bio washer

Bio trickling filter

Ascertainment of bounding conditions and comparative description of different
waste gas treatment methods

Complex waste gas treatment systems and integrated waste gas management

Taught in In Winter
English only

Biological Waste Gas 5202
Treatment

Taught in In Summer
English only

All courses are subject to change.
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Functional Safety

Electrical Engineeri
Digital Communication
Technology

g (B.Eng.
DK1

energy sources (e.g. solar energy, wind power, hydroelectric energy) and their
possible combination {e.g. Power to Gas)

Availability of renewable energy sources from biomass (wood, sugar cane and
sugar beet, cereals, oil seeds and oil trees, micro algae): Presentation of
fundamental processes of extraction and possible chemical modification (e.g.
Biodiesel-FAME), fermentation (biogas, bioethanol, bio butanol — including
downstream processing) and pyrolysis (e.g. BTL- biomass to liquid, hydrogen
technologies)

Perspectives for second generation biomass use (cellulose extraction, pyrolysis
processes, jatropha oil)

Material use of biomass to obtain platform chemicals ("bricks” for chemical
synthesis in the range of 2 to 6 carbon atoms), specialty chemicals and
biopolymers

Pointing out the problem of land use competition (food and feed production

gineering

Definition and differentiation of key terms: reliability/fail-safe/functional safety,
safety vs. security, mission-critical, fail-safe, etc. in accordance with IEC/EN 61508
Safety standards in aviation (in particular DO-178B/C)

Safety standards in automotive engineering (ISO 26262)

Safety standards in industry (e.g. IEC 61511, 62061, EN 50128)

Life cycle models

Safety Integrity Levels (SIL)

Failure measures and probabilities, failure modes, FMEA/FMECA/FMEDA

Fault trees, FDIR method, probabilistic models/Bayesian networks, Markov
chains/hidden Markov models

e Representation of signals and systems in the Bandpass and Equivalent
Low-Pass range - Time-Bandwidth Product, Phase and Group Delay

e Energy and Power Spectrum Density - Transmission Channels: e.g. Wired
Channels, Optical Channels, Wireless Radio Channels, Fibre Glass Lines -
AWGN Channels and Fading Channels

Taught in
English upon
request

German and
English

Hochschule
RheinMain
Planning and realization of large scale facilities
Biomass for Industrial 5270 Reasons for the necessity to substitute fossil energy sources by renewable ones Taught in In Summer
Energy and Renewable Present share and future impact of biomass use in comparison to other renewable English only

Every
Semester

Every
Semester

All courses are subject to change.
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e Information Theory: Entropy, Mutual Information, Channel Capacity - Pulse
Code Modulation (PCM): Sampling and Quantisation - Differential Pulse
Code Modulation (DPCM): Prediction Filter, Prediction Error
e Inter Symbol Interference (ISI) - Eye Patterns, Signal to Noise Ratio - Line
Coding and Scrambling: e.g. Manchester Code, Block Codes, Ternary Codes
- Reception via Noisy Channels: Matched Filter, Error Probability
High Frequency HF-EMV e The fundamentals and concepts of high-frequency and microwave German and Every
Engineering and technology. English Semester
Electromagnetic e Assess the special features of processing high-frequency signals and wired
Compatibility or radio-based HF transmission.
e Independently work on typical tasks in high-frequency technology, such as
optimizing performance parameters, calculating matching networks and
specifying HF transmission lines.
e Use common computer-aided calculation tools for simulation and design.
Project Work Electrical PW o Apply concepts and theories in the chosen field of study within a project- English upon Every
Engineering based environment. request Semester
e Planindependently for the assigned task and select appropriate methods
to carry out the project.
e Conduct the research necessary for planning and utilize current
communication channels and tools for this purpose.
e Collect and document data, apply appropriate software for analysis and
visualization, and critically analyze results while verifying their
plausibility.
e Organize themselves independently in small groups in a team-oriented,
time- and resource-efficient manner.
e Write a scientific report in accordance with current standards and present
the results and findings in a structured presentation to a group of
students.
e Evaluate the results of fellow students and provide constructive feedback.
Environmental Engineering (B.Eng.)
Marine Chemistry 4012 Material exchange between the sea and the atmosphere Taught in Every
Chemical composition and analysis of seawater English Semester
Important material cycles between sediments, the biosphere, water, and the
atmosphere
All courses are subject to change. page 7 of 10
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Relevance as a carbon sink and effects on the climate

Industrial Engineeri ernational Management (B.Eng.

Business Game 6416 Students will develop an entrepreneurial, managerial and operational 4 Taught in In Winter
“General Airline understanding of managing an airline within a competitive landscape. Despite the English upon only
Management Systems” respective industry, they will also strengthen their general management skills, request

(GAMS) such as analytical thinking, a structured way of working, target-oriented problem

solving, or rationale decision-making based on typical data reports, e.g. covering
market or financial topics. Moreover, students will improve their teamwork and
communication skills.

Interdiscipli i i . .), Specialization “International Technical Development”

Project Work 2532 The focus of the course will be on the introduction of project management tools 5 Taught in In Winter
in Development commonly used in development projects. Through active participation and by English only
Cooperation applying those tools to real life case studies, students will gain an understanding

of the following areas:

(1) A general overview of international development cooperation from a practical
project management perspective including definitions, objectives and the
sustainable development goals

(2) Understanding different types of development projects and being able to go
through key steps in the planning and preparations of a development project
including the problem definition, stakeholder analysis, risk and environmental
analysis, SWOT analysis, applying decision and strategy making tools, as well as
the basics of indicator development and monitoring and evaluation.

The course will place a strong emphasis on practical application of the introduced
tools. Students will work in groups on realistic case studies to practice the
planning of development projects. The results of the group work will be presented
and participants will discuss each groups’ output as part of a panel discussion to

practice their critical reflection and peer-learning skills.
Medical Engineering (M.Sc.)

Irradiation Device 2202 Accelerator equipment for optimising patient positioning. 3 Taught in In Winter
Technology Technical solutions for patient movement management. English only
Modern forms of radiation (e.g. arc therapy, integrated MR linac).
Role of multimodal images in therapy planning.

Therapy planning: algorithms and tools

All courses are subject to change. page 8 of 10
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Practical training:

Measurement of forces acting on the tool during the machining process,
Programming of a machining center and a lathe, NC programming of 2.5D
machining with a CAD-CAM system, NC programming of a free-form surface
component with a CAD-CAM system, NC programming of a turned and milled
part, Multi-page programming, Commissioning and testing the NC program on a

machining center
Media Technology (B.Eng.)

Hochschule
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Laser Applications Las Basics of lasers, properties of laser radiation, types of lasers 3 Taughtin In Summer
Properties of spectra and spectral lines English upon only
Spectroscopic methods (IR and Raman spectroscopy, Doppler-free spectroscopy) request
Time-of-flight methods (laser Doppler velocimetry, OTDR, LIDAR)
Interference methods (interferometry and interference microscopy, FTIR
spectrometry, holography for material inspection,
Applications of holographic gratings, laser gyroscope/Sagnac effect)
Generation and detection of short laser pulses
Interaction of laser radiation with matter, especially tissue
Applications of the laser in medicine
Mechanical Engineering (B.Eng.)
Vehicle Development 6016 Vehicle Development will give an overview of the whole Process of Engineering 2 Taught in Every
cars, including: English Semester
- Advanced Engineering,
- Technology Management,
- Vehicle Architecture & Package,
- Performance Integration & Tuning,
- Validation,
- Quality Engineering.
Interfaces to Design, Purchasing, Marketing & Manufacturing will be discussed.
CAM - Machine Tools B-MB- Overview of typical machine tool designs, Presentation of the most important 5 Taught in Every
WZM components of a machine tool, Design of essential components of machine tools, English upon Semester
Structure of a CAD-CAM system, NC programming according to DIN 66025 (G- request

Operating Systems and | BRA Fundamentals of microcomputers: von Neumann/Harvard architecture, CISC/RISC | 5 Taught in In Winter
Computer Architectures Components of a CPU (ALU and registers) English upon only
Bus systems (internal, e.g. PCl-e, QPI, HT) reguest
All courses are subject to change. page 9 0f 10
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Memory architecture (RAM, PROM, (E)EPROM, Flash, virtual memory, cache)

External interfaces (e.g. USB, (e-)SATA, SAS, iSCSI)

Mass storage devices

RAID

BIOS

Operating systems (Windows, Linux, MacOS, Android)

Processes and threads (inter-process communication, scheduling)

Memory management (swapping, virtual memory)

File systems

Device management

Service-oriented architectures

Configuration of and working with virtual machines

Configuration of a computer system with a current operating system (Windows,

Linux, MacQS or Android)

Working at the operating system level / automation of tasks using scripts (under

Windows, Linux or MacQS)

Operating system-oriented programming with a current programming language,

e.g. C++

Programming of interprocess communication mechanisms

All courses are subject to change. page 10 of 10
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