
 

 

Announcement for a Master Thesis 
 At the Department of Mechanical Engineering, Institute for Simulation of re-
active Thermo-Fluid Systems (STFS), a master thesis on the topic 

Towards numerical simulation of hydrogen combustion systems 
Numerische Simulationen von Wasserstoff-Verbrennungssystemen   

is to be assigned. 

Description 
Global targets towards carbon-neutral aviation have long influenced the design of next-
generation combustion systems. Aircraft manufacturer Airbus, for example, recently 
announced plans to launch the first commercial aircraft powered purely by hydrogen 
by 2035.1  British Airways has teamed up with ZeroAvia to convert passenger air traffic 
to hydrogen in the medium term.2 

Complementary to experimental investigations of the considered systems, predictive 
numerical approaches are becoming increasingly important. Computational fluid dy-
namics (CFD) simulations, for example, can describe the interaction of combustion pro-
cesses within the combustion chamber very precisely. The numerical simulation of hy-
drogen combustion is therefore continuously advanced at the department Simulation 
of Reactive Thermo-Fluid Systems.  

Another aspect of the use of hydrogen in aero engines is the effect of the new fuel on 
the thermoacoustic response of a gas turbine combustor. For this, compressible CFD or 
hybrid CFD-CAA methods are being developed at the STFS department. In order to be 
able to apply the new models developed at the institute in gas turbine combustors, they 
are to be evaluated on a generic configuration, possibly also taking into account the 
thermoacoustic behavior of the system.  

Within the scope of the master thesis, numerical investigations of a generic configura-
tion will be carried out by means of large-eddy simulations (LES). Where possible, ex-
perimental reference data will be used. The aim of the work is a parameter study of the 
configuration as well as the discussion of possible influencing parameters on the ther-
moacoustic character of the combustion chamber. The numerical simulations will be 
performed on the CFD side using the in-house solver PRECISE-UNS from the industrial 
partner Rolls-Royce Germany. 

Tasks 

• Thematic familiarization and literature research 
• Introduction to PRECISE-UNS 
• Parameter studies of the geometry 
• Evaluation of the results, e.g. with Python 
• Scientific discussion and documentation of the re-

sults 

 
1 https://www.aerotelegraph.com/airbus-will-2025-erstmals-mit-wasserstofftanks-abheben 
2 https://www.thenationalnews.com/business/aviation/british-airways-teams-up-with-zeroavia-for-hydrogen-powered-flights-
1.1127801 

Recommended Qualifications 

• Interest in hydrogen combustion 
• First experience with UNIX/Linux systems 
• Interest and first experiences with fluid flow simu-

lations 

Simulation reaktiver Thermo-
Fluid Systeme 

Simulation of reactive Thermo-
Fluid Systems 
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