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Effect of lean blowout performance of trapped vortex combustor

of the afterburner

TAN Yunchuan, ZHONG Huagui, SUN Ruili, SUN Haitao

(Sichuan Gas Turbine Establishment,
Aero Engine Corporation of China, Mianyang Sichuan 621300, China)

Abstract: Three different schemes of cavity structure were designed to study the lean blow -
out (LBO) performance by test research method. Aviation kerosene was employed as fuel. In all
operating conditions, the inlet pressure ratio of out and inner bypass varied from 0. 97—1. 07 and
the mainstream Mach number ranged from 0. 13—0. 20. It was revealed that the fuel air ratio of
lean blowout increased with the increasing inlet pressure ratio of out and inner bypass. LBO also
increased with the increasing mainstream Mach number, and when the mainstream Mach number
was larger, the increase was larger. In upper region of the vortex, the axial average of absolute
velocity decreased, and the positon of the main vortex center was closer to the after wall of the
cavity within a certain range, and the lean blowout performance of trapped vortex combustor of
the afterburner was excellent.

Key words: cavity; trapped vortex combustor of the afterburner; lean blowout;

aviation kerosene; fuel air ratio
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Table 1 Characteristic parameter of cavity

WIES D,/mm  D,/mm H,/ L, H,/ L,
A 5.2 2.7 0.17 0.30
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C 4.3 1.7 0.17 0. 30
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Table 2 Test of LBO fuel air ratio conditions

28 T T2 T3 T4 TH5 TH6 TH7
Ti:/K 500 500 500 500 500 500 500
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Ts/K 750 750 750 750 750 750 750
Ps/kPa 180 180 180 180 180 180 180
Ma 0.13 0.15 0.17 0.2 0.17 0.17 0.17
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Table 3 Air flow distribution of case A

24 T 1 T2 T3 T4 THL5 T 06 L7
HIHE F i/ Y0 1.26 1.26 1.28 1.34 0.92 1.53 1.75
JRHETR /% 0.97 1.00 1.05 1.11 0.87 1.21 1.34
] e A/ 6 0.58 0.58 0.59 0.61 0.42 0.70 0.81
U1 s ALk / 6 2.81 2.85 2.92 3.07 2.21 3.44 3.89
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Table 4 Air flow distribution of case B
ZH T 1 T 2 T3 T.0 4 T.BL5 T 6 TH7
i F A/ % 1.45 1.48 1.44 1.49 1.01 1.73 1.99
SRR /% 0. 94 0.99 0.99 1.07 0.80 1.13 1.29
s M TR/ % 0.55 0.56 0. 54 0.56 0.38 0.65 0.75
U1 s ALk / % 2.94 3.02 2.97 3.12 2.19 3.51 4.03
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Table 5 Air flow distribution of case C
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Table 6 Axial average of absolute velocity range from
the positon of the trapped vortex region center to

the upper surface of each section in cavity (m/s)

X=35 X=40 X=45 X=50 X=55

VES
mm mm mm mm mm
A 16.3 20.0 18.9 24.0 30.2
11.9 16.0 18.2 19.3 19.8
C 17.2 6.2 8.8 11.8 14.7
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