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Abstract

Hydrogen-fueled gas turbines are a promising technology that can resolve the carbon dioxide emission issue as
future aviation propulsion engines and carbon-free power generations. To achieve high efficiency and stability of gas
turbines using 100% hydrogen as fuel, an innovative design of combustor systems is necessary to consider the
characteristics of hydrogen, which are different from those of conventional hydrocarbon fuels. Micromix is a
combustor design method, which aims to terminate the reaction quickly by intense mixing of fuel and air, consequently
reducing NOx and increasing the stability. In this paper, we examine the principles and design process of micromix
combustors as a pure-hydrogen combustion technology, and we introduce a design of a 30 kW micromix hydrogen
combustor for research.
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Table 1 Reference values of variables found in literature

[18-25]
Variables Ref. values

Momentum flux ratio 0.85 - 32
Fuel inlet temperature (K) | 300 - 600
Fuel inlet pressure (MPa) 1.5
Air inlet temperature (K) 500 - 900
Air inlet pressure (MPa) 0.3
Fuel inlet diameter (mm) 0.3-0.5

Air gate area (mm?) 3-8

Offset distance (mm) 0.5-5

Mixing distance (mm) 05-5
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Table 2 Baseline design variables
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2% AAFP. F element & 9F 50WHIE A&
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hydrogen — air mixture model¥} energy equation=
A5t A4 WHSE WSSl

Air inlet Sl

Hydrogen
inlet

vaocnym Contour [ms*1]

0,7 708 0 7S 86 > >80
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Temperature %%{%%
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H2 Mole Fraction
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SRS
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Fig. 10 Micromix combustor simulation results
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