55374 5 10 3 M= NFH Vol. 37 No. 10
2022 4 10 H Journal of Aerospace Power Oct. 2022

X EHS: 1000-8055(2022) 10-2286-09 doi: 10.13224/j.cnki.jasp.20220233

TE i B 45 FA X = AU BE =2 Ml Y K iR AR 4L

;‘rljiﬂé_l,&?)’ .;[%:— 7’;;—,;1,2,3’ E/H:il:/T%l’z'S, —:_Eﬁ%iﬁgl,Z,B’ EK%LZS
(1. bRt s iR K24 BRIR S 80 ) TRE2#Be, Jbat 100191;
2. UL A i R K2 s R sl sh ) R R S 052, dtat 100191
3. Seitfnas ZshvLE E A #E ey, JEET 100191)

i B g BF ST U A G R X S R B HL R e AN PR B B9 S e, (i FH R IR B Uy i 45 & wall-adapting
local eddy-viscosity( WALE) A% 4 1 | 2 25 38 JR ACIA AR TR, 3 158 2 B0 A ik e A AE, B80T Jb A48 1) 0 Lol 1) g
AR E 0 R B . S5 R ER . AR R 25 0 A TR, RO Y T 3 DR A bk B R ) A Ak, R Ak
B 220 £ 5 ) s KRN S o 0 T S 30 o R B AR KT 2 R R T Ay kA A AL B Ik el K AR R R ok
S5, N UL B E B T [0 4 1] 8] G X, R R /DS TV AR A B 20 S o o L I AR ] R Bl i R A A e A
B Bl 25 U 7 18 AR b R, i 3 U 1) i A 4 A 6 Y KA TE X T A S U, e KO IR R R 1] [ 9 X R
BAR, KIEEE By 1) N WERS 2 i AR R X, PR A5k M BB 45 T A 1 T AR A b

X B O RURMERE; FOMAUJGARY; BRBEE; IRl BERAY; IRIL; SRS

hESES: V23124 SCERARASRD: A

Large eddy simulation on influence of swirler structure
on ignition performance
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Abstract: To investigate the influences of swirler structures on the ignition performance of aero-
engine combustors, the large eddy simulation combined with the wall-adapting local eddy-viscosity
(WALE) sub-grid model, the dynamic thickened flame model, and a single spark was used to simulate the
ignition processes of an axial-radial swirler combustor and a dual-axial swirler combustor. Results
indicated that the flow fields at the ignition position changed over time due to the turbulent fluctuation
under the same structures and conditions, so the ignition time affected the simulation result. To avoid the
use of a single spark in simulations against the ignition results on the condition that the combustor can be
ignited successfully in experiments, the spark should be started when the instantaneous velocity pointed to
the recirculation zone and the velocity magnitude was smaller than the average value. Comparing the

dynamic evolution process of the flow field of the axial-radial swirler combustor with the dual-radial
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swirler combustor, it was found that the ignition position of the dual-axial swirler combustor was directly

opposite to the swirler jet, and the probability of the velocity pointing towards the recirculation zone was

lower. The flame was prone to propagate downstream rather than to the recirculation zone. Therefore, the

ignition performance of the double-axial swirler combustor was worse than the axial-radial swirler

combustor.

Keywords: ignition performance; lean ignition limit; combustor; large eddy simulation; swirler;

fuel air ratio; flame propagation
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Fig. 1 Mesh of axial-radial swirler combustor
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Fig. 2 Mesh of dual-axial swirler combustor
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Fig. 10 Mean flow field of the dual-radial swirler combustor
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