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Effect of gliding arc plasma ignition and assisted combustion dome
actuation on ignition and blowout characteristics of combustor chamber
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Abstract: The ignition and assisted combustion dome was developed based on rotating gliding arc
discharge plasma, and it was preliminarily validated that the ignition and assisted combustion dome can
widen the ignition and flameout performance of combustor. Experiments were carried out on the
combustion experiment platform with three combustion domes to analyze the effect law of rotating gliding
arc plasma actuation on the combustion of aero-engine, including igniting fire process, lean ignition limit
and lean blowout limit. Results showed that rotating gliding arc plasma actuation can significantly broaden

ignition and lean blowout limit and shorten the delay time of ignition. Compared with conventional electric
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spark igniter, the delay time was reduced by 49.2% when the input voltage was 200 V and excess air

coefficient was 2. The ignition limit under lean oil condition was widened by 18.2% when the input

voltage was 200 V, and lean flameout limit was widened by 7.41% when the input voltage was 240 V.

Keywords: aero-engine combustion chamber; gliding arc plasma;

ignition and assisted combustion; igniting fire process; ignition and flameout limit
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chamber experimental apparatus

Schematic of aero-engine combustion chamber experimental platform
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Table 1 Table of experimental conditions
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Fig. 3 Schematic of ignition and assisted combustion dome
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Fig. 4 Photograph of ignition and assisted combustion dome
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Fig. 8 Igniting fire process of conventional electric spark ignition (@=0.4)
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