Prof. Dr.-Ing. Klemens Gintner, Faculty of Mechanical Engineering and Mechatronics (MMT)
University of Applied Sciences, Moltkestr. 30

76133 Karlsruhe, GERMANY, Tel. ++49-721-925-1744

klemens.gintner@h-ka.de

Projects at UAS Karlsruhe in summer 2026:

Students of the UAS-Karlsruhe are currently working on all the topics mentioned below, so that a
cooperation with students of the Cooper Union would be possible. However, an exact description of
the tasks is difficult, because at the moment we do not know exactly what will be needed next summer;
the summer semester starts in the middle of March. Interested students are kindly asked to contact
the respective colleagues directly.

Important note: Since we try to work on the projects with other students at the HKA and July is
examination time, Cooper Union students should be at the HKA by the beginning of June 2026 at the
latest. Thank you in advance!

Project - supervised by Prof. Fahmi Bellalouna (fahmi.bellalouna@h-ka.de )

Student Projects in the area of Virtual und Augmented Reality (VR/AR)
Motivation
Virtual and Augmented Reality Technology (VR/AR) is one of the key technologies in digitization.
Through the rapid development of display hardware, new interaction devices and tracking systems,
innovative applications are being developed today that were simply unimaginable until now. The
VR/AR technologies can be used to represent complex functionalities of a technical system by showing
additional digital data, for example in sales or maintenance in tangible and understandable way. As
part of various student projects, concrete VR and AR applications will be implemented to show the
potential and benefits of VR/AR technology for the process digitization.
Tasks:
As part of several student projects, AR and VR applications for different technical systems will be
developed. The VR and AR applications can be used for the following purposes:
e Presentation of 3D data on physical technical systems.
e Handling functions of the displayed 3D data (generation of sections, Visibilities).
e Presentation of technical data on the physical technical systems (part number, material,
Function, etc.).
e Presentation of the assembly and disassembly sequence of the technical systems.
e Representation of system functions (e.g. through animations).
e Training applications (manufacturing, assembly, maintenance processes, security) for complex
e technical Systems.
e Planning activities (factory and plant planning).
Requirements:
e Interest in interdisciplinary problems and tasks (mechanical engineering, technical IT, VR, AR,
e CAD,..).
e Interest in new VR and AR topics and applications (e.g. the game engine: Unity3D, Blender,
e Cinema4D....).
Contact:
Prof. Dr.-Ing. Fahmi Bellalouna, Email: fahmi.bellalouna@h-ka.de
Further details: https://www.youtube.com/watch?v=r0 _UPntn0OMs
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Projects - supervised by Prof. Volker Hirsch (volker.hirsch@h-ka.de)
Development and Construction of a Vehicle for an International Energy Efficiency Competition

Description:

Since 2004, the High Efficiency Karlsruhe project team, consisting of students from the MMT and EIT
faculties, has been developing an ultra-energy-efficient vehicle for the Shell Eco-marathon. The aim of
this international competition is to drive a vehicle over a specified distance using as little fuel as
possible.

The Karlsruhe University of Applied Sciences vehicle is equipped with a fuel cell and an electric drive.
In 2025, the team achieved 5th place in the Prototype/Hydrogen category with 407 km/m? of hydrogen
(equivalent to 1237 km/liter of gasoline). This set a new university record. Further details can be found
in the appendix or at www.high-effciency-karlsruhe.de

Projects - supervised by Prof. Jens Denecke (jens.denecke@h-ka.de)
1. ,,Water Hammer Simulation"

Simulation of pressure surges (also called ,, water hammer”) in pipes using OpenModelica to analyze
transient effects. Development of test cases to demonstrate the effectiveness of mitigation measures
such as orifice plates and controlled valve closing in reducing pressure peaks.

2. Compressible pressure loss

Improvement of a test rig for compressible pressure loss in pipes up to critical flow. Improvement of
miniature pressure taps and implementation of a python based data acquisition system.

3. Dynamic safety valve modelling

The operating characteristics of a pop valve is to be implemented in a python based simulation tool
to allow for safety valve design in transient scenarios.

Projects - supervised by Prof. Klemens Gintner (klemens.gintner@h-ka.de)

Sensors for measuring the state of health of plants: “Leaf sensor" --> Evaluation of "state of health"
of plants. For this purpose, investigations are to be carried out on leaves by determining the electrical
capacity in order to evaluate the value of this data in more detail (supervised by Prof Klemens Gintner
klemens.gintner@h-ka.de )
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Hochschule Karlsruhe
Design Project / R&D Project | oo +| |< A
Fakultéat fiir Elektro- und Informationstechnik Fakultét fir

Fakultat fiir Maschinenbau und Mechatronik Maschinenbau und
Mechatronik

Development and Construction of a Vehicle for an International
Energy Efficiency Competition

(up to 25 students from the fields of mechanical engineering, mechatronics, automotive technology,
electronics, or similar, bachelor's/master's degree)

Description:

Since 2004, the High Efficiency Karlsruhe project team,
consisting of students from the MMT and EIT faculties,
has been developing an ultra-energy-efficient vehicle for
the Shell Eco-marathon. The aim of this international com-
petition is to drive a vehicle over a specified distance using
as little fuel as possible.

The Karlsruhe University of Applied Sciences vehicle is
equipped with a fuel cell and an electric drive. In 2025, the
team achieved 5th place in the Prototype/Hydrogen cate-
gory with 407 km/m?3 of hydrogen (equivalent to 1237 km/liter of gasoline). This set a new university
record. Further information is available at www.high-effciency-karlsruhe.de.

Objectives:
Development, optimization, and testing of the prototype vehicle and individual components
(e.g., carbon fiber chassis, front axle with steering, fuel cell drive, test benches, etc.);

Areas of responsibility: fuel cell technology, electric drives, chassis/steering, carbon fiber
composites, product development, design, experimentation, simulation, electrical & electron-
ics, software development, and much more.

Subtasks:
o familiarization with the vehicle's functionality, technology, and design

e carrying out the necessary development and construction work to prepare and optimize the vehicle
for the Shell Eco-marathon 2026 competition in accordance with the rules

e preparing and conducting test drives,

¢ optional: Participation in the approximately one-week Shell Eco-marathon 2026 competition (in June
2026)

e further details will be provided at an information event at the beginning of the summer semester.

Documentation:
e report, poster, or article for the High Efficiency
Karlsruhe website, presentation

e CAD models and drawings, calculations, circuit dia-
grams, software codes, etc.

o structured data storage in the project directory; pro-
ject handover to the next team

Semester: Target Group: Project Code:
SS2026 Bachelor / Master MB / MEC / FT / EIT | 26ss_HI_HEK_Teilnahme am Shell Eco-marathon

Supervisor / Contact / Info:
Prof. Dr.-Ing. Volker Hirsch Tel.: 0721-925-1900  E-Mail: volker.hirsch@h-ka.de

Team member / Signature / Date




Notes:

Working groups of 2—6 people (depending on the task and scope of work) are formed from the entire
team, whose members work together on a technical subproject in the same way as normal project
work.

Topics may include, for example, the new or further development of the following vehicle compo-
nents, with the particular aim of increasing efficiency and reliability as well as reducing weight:

e aerodynamically optimized and carbon fiber reinforced chassis,

e front axle/steering assembly with brakes and aerodynamic fairing,

e drive module with electric drive (24V DC motor with 200 W) and belt drive,

e hydrogen system with fuel cell,

¢ vehicle electronics with power electronics, vehicle control and safety systems, ...
¢ test bench development (tire and bearing friction, drive components, ...)

e simulation (FEM, CFD, MATLAB, ...)

In addition to the technical aspects of the project, other general tasks may also be required:
e Project management and time planning
e planning and technical coordination within the entire team (interfaces, division of tasks, etc.)
e organization, preparation, and execution of test drives
e presentation of the project and the vehicle at events such as campus days or other occasions
e promotion of the project to other students
e acquisition of sponsorship funds
e design of the project website www.high-efficiency-karlsruhe.de



