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Data-driven Large Eddy Simulations of a hydrogen-fueled Gas-
Turbine combustor for sustainable aviation

Studienarbeit/Master Thesis (Duration: 3/6 Months)

Climate change is reshaping power and mobility. A promising pathway toward a decarbonized
future lies in the rapid transition to carbon-free fuels, particularly in hard-to-electrify sectors like
aviation. Green hydrogen is a leading candidate, but making hydrogen combustion reliable and
efficient in industrial burners is anything but trivial: turbulence, preferential diffusion, and flame
dynamics are tightly coupled and still not fully understood.

Numerical simulations can play a crucial role in accelerating the design of these technologies.
To fully understand the physical processes, Direct Numerical Simulations (DNS) are essential.
Nevertheless, due to their high computational cost, Large-Eddy Simulations (LES) represent a
powerful tool, resolving most turbulent structures generated by the complex burner geometry
and capturing the main turbulence—combustion interactions.

What you’ll work on

During the thesis, you will gain valuable experience in developing and run LES of gas turbine
combustors using the open-source CFD tool OpenFOAM, one the most widely used CFD
packages in both academia and industry. You will deepen your understanding on turbulent
combustion and simulations of aero engine gas turbines. The activities also include the use of
modern data-driven techniques for combustion modeling. Overall, the student will gain skills
highly valued in both academic research and industry._You will have access to exceptional
computational resources, awarded on the JUWELS HPC system at the Julich Research Center.

Comparison of Experiments and DNS velocity results in a gas turbine combustor
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Requirements:
* Interest in fluid mechanics and CFD
+ Affinity to programming (C++ or Python)

Contact:

Dr.-Ing. Riccardo Concetti

Tel: 0531 391-94221

E-Mail: riccardo.concetti@tu-braunschweig.de
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