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Experimental Analysis under Lean Operating Conditions and
Validation of the Design on a Hydrogen—Fueled Micromix
Combustor Using an Infrared Camera
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ABSTRACT

Hydrogen gas turbines are a promising technology for future aircraft propulsion systems and carbon-free power generation,
for their potential to eliminate carbon dioxide emissions. Micromix combustor concept is a design approach for gas turbine
combustors that enhances flame stability and reduces nitrogen oxide emissions by promoting intense mixing between fuel and
air, leading to rapid reaction quenching. In this study, a 30 kW micromix combustor that was independently designed and
fabricated was used to validate the design and perform experimental analysis under lean operating conditions. Experiments were
conducted under laboratory conditions at ambient temperature and atmospheric pressure. Since hydrogen flames are difficult to
identify in the visible light images, their structure and shape were observed using an infrared (IR) camera based on infrared
light emission. The experimental results confirmed that stable hydrogen combustion can be maintained using the micromix
combustor even under very lean conditions at equivalence ratio of 0.34. A comparison with butane flames was conducted to
observe differences in flame shape and combustion stability. The equivalence ratio limit at which lean blow-off occurs was
experimentally measured, and various conditions under which the flame can be stably sustained were identified. These results
experimentally validated the feasibility of the design and demonstrated that hydrogen flames can achieve stable combustion at

much lower equivalence ratios compared to butane flames.
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Table 1 Design variables of micromix fuel injector

Design variables Values (mm)
inject seg 20.0
Dinject seg 26.0

dacp 14.0
Dace 20.0
Pitch 6.0
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