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Influence of Gliding Arc Plasma on Flameout Characteristics
in Swirl Combustor under Condition of Fast Fuel Reduction

XU Shuying' , CHEN Yi**, QU Meijiao'"*, HU Changhuai®*, WANG Yu', HOU Haohao'
(1. Mechanical and Electrical Engineering College, Xi”’an Polytechnic University, Xi’an 710600, China;
2. National Key Lab of Aerospace Power System and Plasma Technology,
Air Force Engineering University, Xi’an 710038,China ;
3. School of Aerospace Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract Aimed at the problems that aero-engine combustors need urgently to widen stability and prevent
flameout under conditions of fast fuel reduction to verify the effect of plasma-assisted combustion (PAC)
technology in widening the dynamic limit and other aspects, a swirl experimental platform is established
with single dome under conditions of fast fuel reduction, and the dynamic characteristics study is conducted
based on gliding arc plasma. Through collecting OH" chemical luminescence signals in the combustion
process of fast fuel reduction, the combustion chamber flameout evolution process is analyzed, and then

the influence of gliding arc plasma excitation on flameout characteristics is studied at different fuel reduc-
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tion rates and flows in comparison. The results show that the lean blowout limit under dynamic fuel reduc-

tion is significantly smaller than that under quasi-steady conditions, and the lean blowout limit becomes

narrower with the increase of dynamic fuel reduction and inlet airflow. After the application of PAC, the

assisted combustion effect is significant, and the lean blowout fuel-air ratio of the fast fuel reduction condi-

tion is significantly reduced, especially under larger fuel reduction rate and inlet airflow can still maintain

stable combustion. The limit widening is the largest at inlet airflow of 15 m®/h and fuel reduction rate of

0.09/s, widening from 0. 064 to 0. 052, and the widening degree reaches 23%.
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