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Abstract: In order to explore the plasma-extended lean blowout (LBO) limit of ammonia/air premixed swirl
flame, the combustion characteristics of ammonia are analyzed under different equivalence ratios and locations of
plasma source by computational fluid dynamics (CFD) combustion simulation. The results show that the LBO limit
of ammonia/air premixed flame drops from 0.82 to 0.78 and below under the excitation of plasma heat source.
However, the combustion efficiency decreases as the equivalence ratio decreases. It can be attributed to the fact
that the local high-temperature environment provided by plasma discharge can prevent flame from blowing out and
improve the local flame propagation speed. As the equivalence ratio decreases, the effective volume of plasma

source shrinks, resulting in the escape of ammonia and the reduction of combustion efficiency.
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Fig.1 The geometric structure and meshing of the burner
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Fig.3 Flame stability map of ammonia/air premixed
combustion
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