55 35 % 45 8 Wl M= N FH Vol. 35 No. 8
2020 4 8 H Journal of Aerospace Power Aug. 2020

BB S:1000-8055(2020)08-1594-07 doi: 10. 13224/j. cnki. jasp. 2020. 08. 004
= TR = N BT B A R T B

¥ oW\, 7 . EHAT. KRYL. TEE
Crpr L = e s LA T A BRZA W] V0 B A S BLBT5E B . PR FH 110015)

i B WU SRR BEE 0 KR SR RE R B Sk TR B A HEAT T M TR A Y A R JGR IR BT
DUIBCT B 45 1 T 1 85 25 s PR R i Bl s o A 1 SR L T M T A K A R R PR 0 40 A 1 ke TET K R e
BUEEHEAT T I, AR A5 T B SRR 5 5 10 o AR KR R AT S KR BE MR R S A, DU RO A G R AR . SRR =
THE A A e 4 2R T 2 RS AE B )T 1 T2 MR DX AU RS B PN B R I AR K R AR b TET A 0 SRR R S A R R
1 BRBERI Ry 80 %0, SR A AN T A KB E L 5 R TR S KGR AR B U ) 70 kPa B B TR K 3
ARAE T 1. 88%6~37. 500 i A5 FU MR AR A5 A JGH FLEEE IR G R O SRR E R RS

* 8 W WiRF SRERREEE AU KMERE mEIRIR RS RBERCE

FESES: V2312 XERERG: A

Combustion performance of triple swirler combustor
in ignition stage

MO Da, WAN Bin, WANG Xinzhu, ZHANG Chengkai, YU Tingting

(Shenyang Engine Research Institute,
Aero Engine Corporation of China, Shenyang 110015, China)

Abstract: In order to study the ignition and flameout performance of triple swirler com-
bustor, experiments of single-head combustor were carried out on ground and high altitude.
The high altitude ignition performance at negative temperature was measured. The ground
ignition process was photographed by means of high-speed camera. Combustion efficiency of
ground ignition was measured by gas analysis method. The ignition and flameout perform-
ance, the ignition combustion efficiency and the ignition process of single-head combustor
were obtained. Results showed that the triple swirler combustion structure had good ignition
and flameout performance over a wide range of flow velocity in the primary zone. The fuel
burnt efficiently and the ground ignition combustion efficiency was about 80%. The negative
temperature increased the difficulty of ignition. Compared with the normal temperature igni-
tion boundary, the negative temperature ignition boundary narrowed by 1.88% — 37.5%
when the pressure was 70kPa. High altitude flameout boundary was close to ignition bound-
ary. The experimental results provide an important reference to the design of the triple

swirler combustor.

Key words: high temperature rise; triple swirler combustor;
ignition and flameout performance; high speed photography;

gas analysis method; combustion efficiency
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Table 1 Ground ignition test
e T;/K s /kPa Vy/(m/s)
1 300 100 3
2 300 100 1
3 300 100 5
4 300 100 6
5 300 100 7
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Table 2 Combustion efficiency of ground ignition

test status

WSS T:/K py/kPa Vi/(m/s) Ry,
1 300 100 4 0.0135
2 300 100 6 0.0135
3 300 100 7 0.0135
4 300 100 6 0.016
5 300 100 6 0.018
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