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Canbustor DaneDesign with Three Swirlers
for W iden'hg theOperation Stabil ity Range
YUAN Yi-xiang, LN _Yu-zhen, L U Geo-en
(B eijing U niversity of A eronautics and A stronautics Beijing 100083, China)

Abstract: Combustor dome design w ith three svirlerswas expermentally investigated in
order taken to w iden the operation stability range The effectsof different fuel-air ratio in dome
and different injectorswere taken into acoount Experiment reaults exhibited that the increasing
of fuel air ratio in dome had a good effect on fuel-air ratio at lean blowout, and show ed that the
design waspromisingw ith low fuel air ratio at lean blowout and acceptable snoke number. But at

any rate smemeasureswould still be needed to mprove the performance of snoke number of the
design
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Table 2 Structure of middle swirlers
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Table 4 Assmbled designs
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Fig 2 Dual fuel route injector w ith three svirlers
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Table 5 Structure of design 9" sawirlers
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Fig 3 Simplex dome combustor test system
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3 10( ) _ |Afy Mo .
9= =1 v.) | P5%xp (T5/300)
, , [ df doat Ts Jz (1)
L mm. Acv) |doat 277.5K
, 120 @ e
A =
13 T3 yMa
do SMD (Sauter mean
’ dianeter) B ,Lcv
!VC ,fpz
' 277.5 K
' (1) ,
)  87.3mm
, 92 ’
mm ’ 1
14 T Ts:,Ps P3,
6
] ma= CiPaq (%) AT3 , C1, q(%)
1 , .
Table 6 Canbustor operation condition ( ) c
2
Q=
P$° exp (T 3/300) «l Ts
Pi A1 Pa 2.5 0.374 e
Ts /K 800 447 ,
ma/(kg/9 2.33 0. 46 , , Ts= 288 K
X 0.21 0.21 Qoo Cz, Ts= 47K Qg
ms /Ma 0. 037 0.01
142
241 242
6 , SN s< 20
, 6
241 SN (Snoke
' N um ber), 8 (
, 6 ) : 4
, Ts 447K : : SN <
SN 4 , Ts
1 (
Baxter L efebvre ), Ts
3,4]
, : Ts= 288 K, Ps = 10M Pa,
, Ts 288K, Ts Ma, A m+/Ma,
Ts
L efebvre , :
SNg= 2.62+ 0.83(InSs)
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(1) f pz m a,
Ss= , fpMa (
[ P: | | mems 929_2] Ve | mades :
2.718 29.2 Ts 15.92 i
, Ps Ts '
! L] (1) y f pzn'la
2 Ts , (i ,
21 22 7 9
9 7
, =05 8
o= 0.4, , 9 7
7
7 mt/Ma, (1) 23
(oo, ma/(kg/s) , 9
m f/(kg/S) 9
7 : o= 0.4 ,SN's F101
o= 0.5 SN 4 :
0.4 7 SN s
7 0-4,0.5
Table 7 L eanblowout fuel air ratio’ s contrast
0b mf/ma
1 0.5 0.0124, 0. 013
2 0.5 . 0.012, 0. 013
P3 = 0.374M Pa
3 0.5 . 0. 0078, 0. 0080
Tz= 288 K
4 0.5 0. 0064, 0. 0067
ma= 0.46 kg/s
5 0.4 0. 0061, 0. 0062
= 0.21
6 0.4 = 0,01 0. 0066, 0. 0067
7 0.4 me/ma= 2 0. 0049, 0. 005
8 0.4 0. 0063, 0. 0065

8
Table 8 Ted reault’ scontrast between

var ious njectors

0o mf/ma
0.4 0. 0047, 0. 00475
0.4 0. 0049, 0. 005
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Table 9 Snokenumber obtaned fran test
P: M Pa Ts /K X ma/(kg/9 mi/Ma SN 4 SN s
1. 067 288 0.21 1. 461 0. 0365 24 8
1.01 288 0.21 1. 475 0. 0367 25 8.5
SN 4 y 1
3
0.035 9 (1) 0.4
b= 0.4 0.5 ,
0.17, 0. 0667,
7
(2) 9 :
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