virtual @ vehicle

VIRTUAL VEHICLE develops solutions for the mobility of the future - and offers you the chance to already be part of it during
your studies.

In your master's thesis, you will work on practical topics at the interface of simulation, testing and vehicle development - in close
cooperation with industry and research.

You can look forward to exciting projects, individual mentoring and an innovative environment!

Master’s Thesis

“Modeling and Simulation of Reactive Battery Venting in OpenFOAM”
Ref.Nr. B_076 Master’s Thesis

Thermal runaway in lithium-ion batteries can lead to the release of hot gaseous species, particles, and decomposed electrolyte
components from the cell. Depending on the vent-gas composition and ambient conditions, chemical reactions may continue

outside the cell and lead to post-combustion or secondary combustion in the vent channel. Understanding these processes is

essential for the safety-oriented design of battery systems.
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The aim of this thesis is to develop a numerical model in OpenFOAM based on reactingTwoPhaseEulerFoam/ reactingParcelFoam
for the simulation of reactive flow in a battery vent channel. Existing sub-models for thermal runaway, reaction modeling, and
particle transport will be used to define venting conditions at the channel inlet. The model will be applied to study ignition,
species conversion, heat release, particle transport, and the influence of vent-channel design on combustion behavior.

Your Tasks
= Literature review on thermal runaway venting, reactive gas flows, and combustion in confined channels
= Familiarization with the topic (3D-CFD simulation with OpenFOAM, simulation models for TR safety)
= Setting up the simulations (increasing the complexity of the models)
= Execution of the simulations
= Evaluating the results and drawing conclusions
= Composition of the master’s thesis

What we expect from you
= Current studies in the field of physics, mechanical engineering, chemical and process engineering or a related field
= Interest in CFD, heat and mass transfer, combustion, and battery safety
= Experience with OpenFOAM, Linux, or numerical simulation is beneficial


https://www.v2c2.at/deu/

Ability to work in a team and in a structured manner

What we offer

Work in a motivated team with real opportunities to contribute and shape ideas
Hands-on, application-oriented research in an international environment

Paid Master’s thesis

Personal mentoring from day one

Flexible working hours to fit your schedule

For technical questions please contact:
Assoc.Prof. René Josef Prieler, rene.prieler@tugraz.at, Tel.: +43 316 873 - 7810
Dr. Sadegh Salehi, sadegh.salehi@v2c2.at

[APPLY NOW and JOIN OUR TEAM ]

Data Protection Notice:

Virtual Vehicle Research GmbH processes your application to manage your application. For further information please see our
Data Protection Notice. If you consent that your submitted data is also stored in our talent pool for up to 1 year after the last

contact with you, please let us know by E-mail. You may withdraw your consent at any time.

Contact: Barbara Cappello | +43 316 873 9028 | Inffeldgasse 21a, 8010 Graz | www.virtual-vehicle.at
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