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S P R 2R ARk HLAE 2 O )2 T %o R A A I AR
KT JHAHE T Ry

B 25 K Bk, 2 AR ks 2R Jh
AR L 2 B 14 Fras . HRUE G AR
0.043 - F+51 0.082 , 34K 47.6% , it in il 5 B9 HE K
A e 0.041 ETFE] 0.079, 89K 48.1% i fin i
Bl B RN 5 LR IO LA AN R R B
%, Was=< K J1 4 90 kPa B, 48 k3l kL H10.055
CHRUAE ) B 2= 0.046 (i fin ¥ 25K |, 48 K A4
$516.4% .

I L
0.08

75 85 95
B 14 2 FpE or 2R kam A e AE AL 26 (300 L/min)

O TR R T, IR A A W8
NS B IR SRS AR A FRL DX R AR TR (L BE K
K TEAR R B 28 SR T ZAE TR IO BENASAE MR 5
TR B TR Sk AR I 4R R E ALK, R AR
K VERL, AN, W SloIAE B TR B AR T AT LA

SE

T ARk S IO 7% Ak RE I I, Ao A5 S B S R K Wi
FHT L BRI A SRR 2l A
ERAEP TSI G RPN FE AN

3 4

AR SCHEF— TS & shbLI shil 55 2 R sk
BIBRSL S, 5 TIRSR SRR B = S -5, 9128
PRIE T A28 S 068 s B8 Sk 3 v AR R
e g5 K SR KGR B A R A
FWTEEE .

1) AHEF5 T W sl S B Al ISR
SN BN B A R AR S R T
P 300 L/min A6 (5 Hi8/N 2 80 kPa) , ¥l ih i 28
W20, U B 2.5 kV BEIRZE 2 kv, B ORRL & By
Bt U, 10 kV IR 5 kv, B« 28—
SR RE R AW 4 ms FILE2.2 ms, HIFE
P Dy Rl 134.5 W (R JE) K E 137 W
(90 kPa) , 34K 1.8% ., Ak &) it —28 /N, U)
HREALZE 111.6 W(75 kPa) , %1% 18.5%,

2) B2 SR TIAWI N, 2 Flosi K5 A
KO AW K, BN 300 L/min 254 R, Lk
TR 5 W 2 AR B R A5 T <L 43 i 1S R
29.9%(0.075 H4KZE 0.107) F1 48.4% (0.047 Ha R =
0.091), LA 90 kPa ], H: 5 K i1 540 98 26.4%
(0.0720/NZE 0.053) ,

3) RKIER B[R] BEZS SR 0 R BRI E | i
KAE S5 K HER B E] By 81.5 ms (100 kPa) %iE K &
720.5 ms (80 kPa) , i B9 & K LR A [A] HH 93 ms
(HTE) ZEK % 429.5 ms (80 kPa) . MMifE[F—25%,
FEJIEAET  RREE T o KA A K W B AT B IR
KHEIR S 8] KR 45 6, W0 3 A 80 kPa B, 1 B
S AR K I SR B[] 32 H AR 4 2 40. 4%
(720.5 ms 4556 2 429.5 ms) ,

4) Jita i B SR A B A G FAR R T
WA A RIS, 7E 90 kPa B JEJOHA L
P FLHE S5 TR B 0,055 T [ 0 e Jn sl R Y
0.04, ¥ & LA 16.4%
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Effects of gliding arc plasma on ignition and extinction
flame evolution in combustors under low pressure conditions
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Guo Jiongchen®, Li Tianci’
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2.National Key Lab of Aerospace Power System and Plasma Technology, School of Mechanical Engineering,
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Air Force Engineering University, Xi’an 710038, China;
4.School of Aerospace Engineering, Xi'an Jiaotong University, Xi'an 710049, China;

5.School of Aero-Engine, Shenyang Aerospace University, Shenyang 110136, China

Abstract; To address the issues of ignition and flame extinction in the combustion chamber of a small turbine en-
gine under high-altitude and low-pressure conditions, a gliding arc plasma-assisted ignition and combustion dome
was integrated into the combustor. Based on a low-pressure combustion test platform, experiments were conducted to
characterize low-pressure discharge dynamics, ignition performance, and flame extinction performance. Systematic
comparisons were performed on discharge characteristics, flame evolution processes, and lean-blowout boundaries
across varying pressures. Results show that at 80 kPa and 300 I./min, the plasma-assisted ignition and combustion
dome exhibited reduced electrical parameters: peak-to-peak voltage decreased to 2 kV, maximum peak voltage to
5 kV, and discharge cycle to 2.2 ms, average discharge power increases to 137 W (90 kPa) and then decreases to
111.6 W(75 kPa) comparing with that via atmospheric operation. Gliding arc plasma significantly broadened the ig-
nition and flameout limits, achieving a 13.5% expansion in ignition limits and a 40.4% reduction in ignition delay
time relative to conventional spark ignition. Furthermore, at 90 kPa, the flameout limit was extended by 16.4%.
The present study provides the critical insights into plasma-assisted ignition and combustion mechanisms under low-

pressure conditions, advancing the design of reliable combustion systems for high-altitude aerospace applications.

Keywords: gliding arc plasma;plasma-assisted ignition and combustion ;low-pressure discharge ; low-pressure igni-

tion and flameout ;ignition and flameout limits
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