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A new scheme for investigation of super sonic
combustion of kerosene f uel

SITU Ming", WANG Chun®, LU Hui-ping", L | Jian-guo®, YU gang®
(1. No. 31 Ressarch Ingt , China Aerogpace Mechanic & Hectric Co. , Beijing 100074, Chi-
na; 2. Inst.of Mechanics, Chinese Academy of Sciences, Beijing 100080, China)

Abstract : To strengthen the performances of supersonic combustion of kerosene fud , a new
scheme is suggested , which is an attractive candidate for the extensve gpplication. The su-
personic combustor with dua-cavity and preburner is adopted in the present scheme. The
hot gas as a kind of piloted energy was produced by the preburner to ignite the supersonic
combustion of kerosene, which was injected into the supersonic combustor from the bottom
of the dual-cavity. The experiments were set on the ground connected pipe test station with
air mass rateof 1.2kg/s. The results show that theignition of supersonic combustionis reli-
able and the combustion flame is stable. Also, the &ficiency of supersonic combustion is
more than 0. 80.
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Fig.1 Schematic of test model with measurement location of wall pressures
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Fig.2 Shematic diagram of test section with kerosene fuel injectors
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1
Tab.1 Performances of preburner for the test conditions
No.of test P! M Pa Tl K Marz/ (kg. s 1) @ pr
hs01-4 1.13 1811 0.289 0.86
hs02-4 1.06 2280 0.239 0.93
hs03-4 1.08 1700 0.289 0.84
hs 04-4 1.07 1743 0.282 0.78
1 1 ptpr
.(P pr mer
Ttpr )
1 , 2000K ,
1/5
Billig , A(x) )
2
Tab.2 Performances of kerosene super sonic combustion for the test conditions of hot gas piloted energy
No.of tet  po/MPa T/ K M man/ (kg.s™ %) Q (ER)o No
hs02-4 1.30 1393 2.15 0.96 0.233 0.373 0.82
hs03-4 1.59 1518 2.15 1.11 0.218 0.346 0.85
2 2 po  Two

, 2 (ER)o nNo
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Fig.5 Photo of flowfied with fue injection in the cavi- Fig.6 Schematic diagram of the flowfield during there-
ty during the reacting experiments acting jets experiment , super sonic flow over the

cavity after the fue injection started
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Fig.7 Hame photo of kerosene super sonic combustion
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