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Abstract: 500 Hz high-speed OH-PLIF technology was used for the research of the flame

structure in supersonic combustion chamber, which was characterized by short time-lag and
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high turbulence in cavity chamber. Combining the pressure of the wall surface, the ignition,

stabilization and extinguishing of the flame were studied. The results showed that ignition

occurred when the hydrogen equivalents were 0. 1 and 0. 3. PLIF camera got the image in 2

ms under the spark. A detonation combustion existed in the cavity of the equivalent ratio of

0.1, and the flame was slower to reach stable state in the cavity (about 65 ms). In the

process of stabilization of the flame, the equivalent 0.3 was in an incomplete combustion

state, the burning area was closer to the wall, the burning position and nuclear position of

the fire were greatly changed at the equivalent 0. 3. At the equivalent of 0. 1, the flame was

transmitted from the middle of the cavity to the front edge of the cavity with a process of a

briefly increased flame. Flame extinguished at the front edge of the cavity. However the e-

quivalent 0.3 was slightly weaker, which was eventually extinguished between the front

edge of the cavity and the position of hydrogen injection.
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High frequency PLIF system and cavity structure



2596 i

%35 %

FAES R N 1kHz,
2 ER511E

AU W TS 1Y 25 AF U0 2 1 i 5 1 P AS
[Fi] T BL AR 8 2 BE 11 IR 75 o i DA st KO ) 21 KA
SRR 8 2 1 BE T TR J1 A8k 45 G S P il 06 25
AR BEIBUIRGE 2 BE TG BN I S CL A L B

JEEHT 2% 29 mm Fl 69 mm) 76 K MG SR AR R
H7 JE 29 330 ms R Iy T4k it 3300 A4S
{E. WEF 5B A B TR ) i 2015 B Ok B IR
TR0 A 8 3 I 3 A B 2 o g R AT K
ZI%E R PLIE AR B Uk 30 &K 1 T — ot
() XA SCER T Fs 7 D0 St 1% mie) 1, 0 9 I 1)
BT REAFTE — B MR 25 N 3,

1 REHAREMG
Table 1 Experimental research conditions
3 44 W% 33 K / MPa W I o (BR A 2%/ mm) VNSEET 5 5 fL H A%/ mm
0.1 1.5 25 2 1
0.3 4 25 2 1
180 _pf172.8 kPa
d h
140 —> 5L
< E———— = — = — P oo
Z 100
S C
60 F
» HKIEZ)
t=0.01 s
20050000000, [ fu 1al |§|) |||||| Ly a1 I Lo h a1y | N |
0 0.05 0:10 015 0:20 0.25 30 0.35
f t/s
[ (a) =01
—_—1
t 1
AAMAMAAM A ki s AR, 3
TS
(#=0.09 s)
1=0.296 s —
||||||||| | VTN S T S T T T N T B 0 O A B B A A M M |
0 0.05 0.10 0.15 0.20 0.25 0.30 0.35
t/s
(b) =03
Bl 3 MRLEy 0.1 F1 0. 3 I BETE H Jy il £k

Fig. 3 Equivalent ratio 0. 1 and 0. 3 pressure curve
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