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Experimental study of effects of geometric parameter s'on‘combustion
perfor mance of dual-stage/swirler combustor

DAN G Xin-xian., ZHAQ Jian-xing,-JI Hong-hu

(College of Energy-and. Power-Engineering,Nanjing U niversity of Aeronautics and
Astronautics ,Nanjing 210016 ,China)

Abstract : Under different fuel-air_ratios,the effects of geometric parameters of dual-
stage swirler and the arrangement-of primary holes ,on combustion performance(exit temper-
ature distribution ,combustion efficiency ,|ean blowout limit and pollutant emission) of sngle
head rectangle combustor are studied experimentally. The experimental results show that ,the
geometric parameters of dual-stage swirler and the arrangement of primary holes (swirler
passage areaswirl vane angle of the primary and secondary swirler , the distance of theflare
exit from throat , etc) have great influence upon the combustion performance of combustor ,
but the effects decrease with the reduction of fuel-air ratio.

Key words: aerospace propulson system; combustion; dual-stage swirler; combustor;
combustion performance
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Fig.1 Combustion experimental system sketch Fig.3 Dual-stage swirler assembly
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) 9 Table 2 Main parameters of the second swirler
( 4). o ;
al/ (°) A/ mm 4 mm L/ mm
1
. ) ) 1 45.0 284.82 22.3 4.0
Table 1l Main parameters o the primary swirler
2 45.0 339.29 22.3 4.0
Al mm? a/ ()
3 50.0 225.92 22.3 4.0
1 222.19 40.0
2 268. 23 40.0 4 45.0 286.70 22.3 7.0
3 223.69 34.0 5 45.0 282.69 19.0 4.0
3

Table 3 Sructural parameters o primary holes

¢ mm
/ mm
14.4 2 86
14.4 ,10.2 2 1 86 144 ,10.2
14.4 2 96

4
Table 4 Experimental scheme of combustor

1 2 1 1 =
1 1 1 1-2 3
1 112 3 1
1.2
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Fig.4 Radial profilesof outlet temperature t
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Fig.5 COzradia profiles at exit plane (scheme 1)
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Fig.6 CO radia profiles at exit plane (scheme 1)
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Fig.7 Oq radia profiles at exit plane (scheme 1)
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Fig.8 NOx radia profiles at exit plane (scheme 1)
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13 14 15 )

n CO: . 1, 5
2,345 123,45 3.6
1 CO:
, A
0
L ¢ ,
5
CO: . 14 , L
Table 5 Lean blowout ratio in different component
! under experiment condition
, 1
1.000
L 1 0.004 3 6 0.005 26
[ 2 0.004 95 7 0.004 3
0.995 L 3 0. 005 26 8 0.003 4
I 4 0.004 6 9 0.003 4
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Fig.14 Combustion &ficiencyn change with fuel-air
ratio at different second swirler 1) ’
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