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Experiment on effect of inlet airflow on performance of

a reverse-flow combustor

ZHAQO Shuo, HUANG Zhang-fang, CHENG Sheng-jun

(China Aviation Powerplant Research Institute,

Aviation Industry Corporation of China, Zhuzhou Hunan 421002, China)

Abstract: In order to understand the effect of different inlet airflow angles on the per-
formance of a reverse-flow combustor, some performance experiments were carried out. The
results show that, different inlet airflow angles have different effects on the outlet tempera-
ture distribution of combustor. Compared with the 30 degree vaned axial diffuser and the
vaneless axial diffuser in the reverse-flow combustor, the oulet temperature distribution fac-
tor in the former is only half of the latter and the radial temperature distribution factor is also
much smaller in the former. Also, different inlet airflow angles have biggest effect on igni-

tion performance of combustor.

Key words: inlet airflow; reverse-flow combustor; axial diffuser;

inlet airflow angle; ignition
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Fig. 1 Struction of axial diffuser
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Fig. 2 Struction and flow field distribution of tube head
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Sketch of experimental section of combustor
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Fig. 4 Date of ignition experiment
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Fig. 7 Total pressure distribution of two axial diffusers

TR R

HE AU AR B XTI 08 = 1 A K BB R R R
SR BN 1 L 55 K b = 1 il i i AR K. AH [
TBLR S & BC AT P Rl A8 B OTDF
M RTDF . JC 8 3 v F b ) 97 FE 45 19 /N9 2
OTDF FEA5 T 50% ,RTDF 8 &AL T 70% , 1R
UF AR T TR s A KM RE AT B3 5 R
WA FZBOCE R i e R Rk T
DL S50 kb 5 0 0F 10 00 A0 B X IR e B
RE 2 ) 45 K AR ) et IR S 00 A BRI e i
TR 2 1 BT rp B2 ) T R R,
il $F 11 3 5 A be = i T .

BEAb o E AR & 3 06 1 3T v 2 R e

2 FRAE OO A B I EORT BT ISR Al A
i o RO AR 2 D 2R 5 R B HL— B0 AR A AR
FLL BB 38 109 AR HE TOIR S L 15 3 9 1L 5

Sk :

C1] #dkde. s s me R ShpL b = LM, dbnt. 1€ B T

Al R A, 1979.
L2] il fia Aok be s (M db 5t 500 W R4k,
1985.

[3]) &l #pE=E# 0w iuA B IR b b itz
E BB E B R BH-C 241,1977.

[4] ZRXRPEE L ORESTRO L] MR PLE AR,
1994,7(3) :39-45.

PENG Shiyi. Study of the temperature distribution at the
outlet of a combustor[J]. Gas Turbine Technology,1994,7
(3):39-45. (in Chinese)

[5 ] ZErgde. SRpe 2 Sk Tl Al AR LAy R X 3l B2 S ey s g [0 0. R

IR S5 F2E . 1996,9(4) - 187-190.
LI Shangwei. Effect of the geometrical characteristics of
the component of the combustor head on its temperature
field[J]. Gas Turbine Experiment and Research, 1996, 9
(4):187-190. (in Chinese)

[ 6] Schultz D F,Parkins P J. Effects of radial and circumferen-
tial inlet velocity profile distortions on performance of a
shot-length double-annular ram-induction combustor[ R].
NASA TND-6706,1972.

L7] MR BN SC. 423046, B 3h ) 28 B R OE Il il A be & B
WL, 2 3h J1 244 . 2012,27(8) : 1726-1733.

LIN Zhiyong, YAN Yingwen, LI Jinghua. Numerical study
of a APU annular reverse combustor[ ] ]. Journal of Aero-
space Power,2012,27(8):1726-1733. (in Chinese)

[ 81 MEar ik S, e m. F/NEUL ShHLERIE Il i 5 be = i
GBI B L] iz 3 Jy 24, 1997, 12D 71-74.

LI Gaigi, LAI Shouchang, YAN Chuanjun. Numerical
study of a small engine annular reverse combustor[ ] ].
Journal of Aerospace Power,1997,12(1) ;71-74. (in Chinese)

L9 ZESCHE R RAT BT A T K b 5 v 25 Tl 3 B (B S 40 o

F R I ik L) iz 3l 1 2441 2010,.25(4)  748-753.
CAI Wenxiang, ZHAO Jianxing, HU Haosheng. Numerical
methods in simulation of annular combustor cold flow field
[J]. Journal of Aerospace Power,2010,25(4) ;748-753. (in
Chinese)

[10] Bishop C K, Allan W. Effects of fuel nozzle condition on
gas turbine combustion chamber exit temperature distribu-
tions[ R]. ATAA-2005-0354,2005.

[11] 248 L. AT be s SRS s a5 L], g L
HiA.1991,4(1) :30-36.

PENG Shiyi. Study of the hot and cold points at the outlet
of an annular combustor[ J]. Gas Turbine Technology,
1991,4(1):30-36. (in Chinese)

[12] Fureby C,Grinstein F F,Li G. An experimental and com-



5 6 0]

B RS

BT (1] R B =

P 8 52 1 19 1 0

1297

[13]

[14]

[1

5]

putational study of a multi-swirl gas turbine combustor
[J]. Proceeding of the Combustion Institute,2007,31(2) ;
3107-3114.

MR 1R 2 X L R R LA B S LML b et [ B

Tolk it 5 2008.
ZEARAR Al R AR 1) TR 0 A B8 T o T A
FILT]. fizs 81 H1 2642, 1989 ,4(1) ; 37-40.

LI Jibao,JIN Rushan. Test and model for analyzing thera-
dial temperature distribution at the outlet of acombustor
[J]. Journal of Aerospace Power, 1989,4 (1) :37-40. (in
Chinese)

WA R AT BT, — BT A MR 0 A 1 IR R 3 0
KoL) ias s 1241 . 2007, 22(8) :1222-1226.

HU Haosheng, ZHAO Jianxing, ZHONG Jianping. A no-
vel method for commissioning the temperature field at the

outlet of a combustor[ J]. Journal of Aerospace Power,

[16]

[17]

[18]

2007,22(8):1222-1226. (in Chinese)

ZEMEAT S SRR AN 4 S B0 O A TR AR R IR
WS LCL /55 13 Ja MR b 5 1 A% I Ll 2 RiT i &
SCEE. BTt E A 4, 2005:39-43,

XUE R by 2 5 B R I PR R e = IR 3 1 ik
[0, Wi 8 124 . 2012, 27(1) :48-54.

LIU Fugiang, FANG Aibing, CUI Yufeng. Experiment of
outlet temperature distribution of a reverse-flow annular
combustor[ J]. Journal of Aerospace Power,2012,27(1):
48-54. (in Chinese)

TR VK ST A R RAT . IR R A b 5 R A ML
BAAWEFELT]. Mias 31 7241, 2001,16(4) :350-354.
LEI Yubing, HU Haosheng, ZHAO Jianxing. Numerical

N 3 S 1

study of two phase reacting flow in annular reverse com-
bustor[ J]. Journal of Aerospace Power,2001,16(4):350-
354. (in Chinese)



