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Abstract:

Experimental investigation on supersonic combustion of kerosene was conducted using fuekrich hot gas as pilot

flame on direct- connect supersonic combustion facility. Based on the measured wall static pressure, experimental data were interpret-

ed using one- dimensional theoretical model combustion efficiency and total pressure recovery coeflicient were obtained. The character

istic of static pressure profiles in supersonic combustor was analyzed. The effects of supersonic flow temperature, fuel injection loca
tic of static profil I bust alyzed. The effects of sup flow temperature, fuel injection |

tion, and global equivalence ratio on combustor performances were discussed.
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Fig.1 Sketch of supersonic combustor
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Fig. 2 Detail around inlet of mixing section
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Fig. 3 Static pressure profiles at
different stagnation temperature T
(a) To= 1 000K; (b) Ty= 1 310K: (¢) To= 1 580K

( kerosene injector located at A )
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Table 1 Effect of temperature on performance
of supersonic combustor
No. ER TVK TIK n a Met iy
1 055 1 000 542 0. 54 0. 38 1.42
2 0.57 1310 729 0. 47 0.51 1.51
3 0. 54 1 580 903 0. 64 0. 48 1. 07
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Table 2  Effect of location of fuel injector on

performance of supersonic combustor

No. ER TJ/K T/K n a Mat i
I- A 0.55 1 000 542 0. 54 0. 38 1.42
I- B 0. 56 1 040 564 0. 37 0. 55 1. 60
2- A 0. 57 1 310 729 0. 47 0. 51 1. 51
2- B 0. 57 1 350 751 0. 47 0. 51 1. 39
3-4 0. 54 1 580 903 0. 64 0. 48 L 07
- B (.55 1 680 960 0.72 0.43 1. 12

SMT R, SRR S B AT R B R A S N
FH O (14 5 M B A 7 3o 36 A T 5 ) 8 T ek 55
B 4( a) XoF B PR 50 P8 MG, WM 22 T A A B NE
i1, BN EHAZ AR W N AR Ie 25 P9 R AR 2 v UL Vil A
SAHREBGE, BRELS 2SR A R T RS 6 T ] BRIE
S, 5T BREEN DR E S E R 4(b), #%
EIM B AbmE NI B TR A B S SR A i (a3 4, &5
R B Y AR B AR T AN A SN IS LR
SRFY, R ONEFEI B A BEA B & EJ1KFE. R
1M, T PR I T A 08 == Y O A i TR AE LT+ [,
BT LAXT BRI AT A 8 . B 4( ¢) BTt L i e
AN 1 BE 8 vy, SRRSO 7 B LT o s A
AR, £2%,3- B XM HERYCEST 3- 4
&l AR RE AT
4.5 HELRFW

PS4 TR MELL T A b, BB N O 4
RSN g7 i A N e = o o ol N 5 o
RIGH TXHMNABREEESE

1 200 ER T /]
- ST i ~ ol
150 ry..,’\ 3 g%%{m 1040 . 150 :'-;,:3 ‘/:‘:' ‘1‘;—._ — Q.00 150 ’Ir o0
< 2100 . '{ ¥ ih,r 3 ‘-. - = 100 R y.,.— T e \:'\'* =y, 5 100 ! 5
= | }f S o S y - A -~
50 e S0 ot e e
| o ol -
0 200 400 600 800 1000 1200 D 200 400 600 ROO 1000 1200 0 200 400 600 800 1000 1200
x/mm x/mm */mm
(a) (b} {c}

Fig. 4 Effect of kerosene injection location on static pressure profiles
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Fig. 5 Effect of equivalent ratio on static pressure profiles

( kerosene injector located at A)
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Table 3  Effect of equivalence ratio ( ER) on

performance of supersonic combustor

No. ER TV/K TIK 1 o Mt i
1 0. 50 1 020 553 0. 54 0. 45 1. 50
2 0.55 1 000 542 0. 54 0. 38 1.42
3 0. 66 1 040 564 0.29 0.53 1.58
4 0. 69 1 050 570 0.24 0. 57 1.62
5 0.39 1385 771 0. 68 0.53 1.48
6 0.47 1350 751 0. 66 0.51 1. 41
7 0.57 1310 729 0.47 0. 51 I:51
8 0. 60 1 400 779 0.32 0. 58 1. 64
9 0. 49 1 690 966 0. 65 0.49 1. 15

10 0. 50 1 660 949 0.63 0. 48 1. 15
11 0.54 1 580 903 0. 64 0.48 1.07
12 0. 66 1 650 943 0.78 0. 45 1.07
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