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Invedtigation on sHfignition characterigics of
ker osene-hydrogen dual fud in supersonic Combustor

YU Gang, LI Jianmguo, CHEN Li-hong, HUANG Qing-sheng
(LHD, Inditute of Mechanics, Chinese Academy of Sciences, Beijing 100080, Ching

Abdract : The invedigations on characterigics of sifignition and flame sudaining for
the kerosene-hydrogen dud fuel were conducted in direct-connect supersonic combusor.
The experiments were conducted with gagnation tenperature varied from 1650 to 1980K
and gagnation pressure kept 1. 8MIPa and afixed entrance Mach number 2.5. The atom
ization of the pressurized kerosene was measured by a laser particle szer. Four pilot flame
and recesed cavity flamehol der integrated noduleswith different corfiguration were tesed
to seek the minimaly required hydrogen equivalence ratio for kerosene ignition. Under the
combined prormotion of pilot hydrogen flame for the locdly acceleralting the kerosene reac-
tion and the recessed cavity the minimally required hydrogen equivaence ratio 0. 03 was
found in a optimized condition. The performances of the combugor were preliminary edi-
mated by the home developed code SSC - 3. A combudion dficiency of 50 % was obr
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tained in a combugor with length of 425mm. The dfects of corfiguration of integrated

nmodule on combudor performances were discussed.
Key words: kerosene; dua fud ; supersonic combudion; recesed cavity ; flame
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2
d/ mm I/ mm 4 P/ MPa x/ cm d/Um
0.3 1.5 2.1 20 27.2
0.3 1.5 4.1 20 21.8
0.3 1.5 5.6 20 20.8
0.3 1.5 2.1 60 33.4
0.3 1.5 4.1 60 32.1
0.3 1.5 5.6 60 29.3
0.4 1.5 2.1 20 25.2
0.4 1.5 4.0 20 20.8
0.4 1.5 5.5 20 20.2
0.4 1.5 2.0 20 30.7
0.4 3.0 2.1 20 27.9
0.4 3.0 4.1 20 20.8
0.5 1.5 2.1 20 24.2
0.5 1.5 4.1 20 20.7
3.2
, 3 2(a)
3
Tol K Pol MPa
1 1989. 2 1.83 0.62 0.10 ,
2 1970. 4 1.81 0.60 0.17 ,
3 1988. 2 1.80 0.58 0.19 0.41
4 1978.6 1.82 0.61 0.22 0.45
3 , 1980K 1.8MPa , 0.19
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Fig.6 Prdilesd flowfiedd parameters
computed by SSC-3, Cavity a
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, 1980K 1.8MPa, 0.19 ,
2.1IMPa, 2. 1IMPa
1 054,
4 ( )
To/ K po/ MPa p/ MPa
1 1982.2 1.83 1.30 0.44
2 1990. 6 1.80 1.70 0.49
3 1975.4 1.81 2.10 0.54 0.43
4 1986. 4 1.80 2.50 0.58 0.41
3.4
5
p/ MPa
1( ) 0.193 2.1 0.54
2( ) 0.210 2.1 0.54
3( ) 0.231 2.1 0.54 0.40
4( ) 0.1%4 3.0 0.60
5( ) 0.193 3.5 0.64 0.36
, , 1980K 1.8MPa,
0.19 , 2.1IMPa , b
) 3h
30cm  45cm ,45cm
0.19, 30cm
3.5
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6 ( a)
To/ K po/ MPa p/ MPa
1( ) 1979.1 1.82 0.191 2.1 0.43
2( ) 1800. 2 1.82 0.192 2.1 0.35
3( ) 1712.6 1.82 0.191 2.1 0.31
4( ) 1680. 4 1.83 0.194 2.1 ,
3.6
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Fig.7 Compares d datic pressure prdfiles
between cavity ¢ and d 1712K 1.8MPa, 0.19,
21MPa 7 ,5h 3h
7 ¢
Tol K p/ MPa
1( ) 1712.2 2.1 0.19 0.48
2( H ) 1715.6 2.1 0.09 0.38
3( H2 ) 1723.4 2.1 0.08
4( ) 1703.5 1.8 0.09
5( ) 168.9 2.1 0.09
8 d
To/ K p/ MPa
1 1665 2.1 0.075 0. 467
2 1670 2.1 0.025 0.581
3 1665 4.0 0.022
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