TECHNISCHE
UNIVERSITAT
DARMSTADT

Bachelor’s Thesis, Master’s Thesis

Investigation of Hydrogen Jet Mixing Using Laser
Induced Fluorescence (LIF)

Motivation & Background

Aiming for a more sustainable future, green hydrogen is expected to play a key role in the
energy transition. Its direct use in combustion engines offers the potential for more efficient RBELL:!
utilization of renewable energy sources. However, hydrogen’s low mass density results in high

volumetric flow rates, which pose significant challenges for mixture preparation. Addressing 30.04.2026
these challenges requires a fundamental understanding of hydrogen jet mixing behavior.

One approach for introducing hydrogen into an engine is the port fuel injection. In this work, a Start from
prototype port fuel injector specifically designed for hydrogen applications will be experimentally
investigated. The injector will be integrated into a co-flow test bench, which enables fundamental R T=WA0)ds]
studies of hydrogen injections into the ambient.

Mixture fields will be analyzed using planar laser-induced fluorescence (LIF). As hydrogen and
the air have a very low fluorescence quantum yield, tracers (e.g., acetone or toluene) are added
to either the co-flow or fuel stream. This allows for measurements of hydrogen mole fractions
during the injection process. Earlier experiments have shown that similar fuel concentration
results to Rayleigh scattering are possible with tracer-LIF [1].
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Hydrogen mole fraction distributions

by acetone-LIF using 266-nm (UV)
incident laser light [1] [1] Peters. Hydrogen injections for future combustion engines. PhD-dissertation. https://tinyurl.com/7rpskp9f
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