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Abstract: To tackle the challenges associated with the poor combustion performance of ammonia fuels and the high
NOx emissions in exhaust gases, experimental research on enhancing ammonia combustion through the use of a
swirling burner combined with a gliding arc plasma generator was carried out. The effects of various combustion
enhancement methods, including methane-assisted combustion, plasma-assisted combustion, and plasma-coupled
methane-assisted combustion, on the combustion characteristics of NH3 swirling flames and the generation of NO
were investigated. The experimental results indicated that, compared with the methane-assisted combustion, both
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plasma-coupled methane-assisted combustion and plasma-assisted combustion significantly enhanced the stability
of ammonia combustion. This improvement was evidenced by a substantial expansion of the stable combustion
limit range of the NH3 swirling flame, enabling normal combustion within an NHs/Air equivalence ratio range of
0~5.0. In comparison to single methane-assisted or plasma-assisted combustion, plasma-coupled methane-assisted
combustion (with a plasma power of 0.8 kW and a methane flow rate of 1 L/min) significantly enhanced the active
species H, and OH generated by the discharge, thereby strengthening the chemical effects in plasma-assisted
combustion. Under these conditions, the NO emission mass concentration in the exhaust gases rapidly decreased
from over 7 000 mg/m? to approximately 100 mg/m? as the NH3/Air equivalence ratio was increased from 0.6 to
0.8. Furthermore, the gas temperature under these conditions was only slightly lower than that observed in pure
plasma-assisted combustion, where the flame temperature of ammonia combustion could reach up to approximately

2030 K.
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Fig.1 Schematic diagram of a sliding arc plasma-coupled
swirling burner that enhances ammonia combustion
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enhancement methods
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