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Effects of cavity arrangement on characteristics of

supersonic combustion of vaporized kerosene
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Abstract; Considering the two different cavity arrangement schemes, a series of direct-connected combustion tests were conducted with

vaporized RP —3 under the simulated Mach 6. 0 flight condition. Effects of cavity arrangement on characteristics of supersonic combustion of

vaporized kerosene were investigated by comparing with the high-speed flame luminosity images, static pressure distributions along the combustor

wall, and the thrust increments. The results show that the cavity arrangement and equivalence ratios affect the flame distribution, the heat release

characteristic and the combustor performance significantly. For the parallel-cavity-equipped combustor, the flame distribution and heat release are

concentrated near cavities, and the fuel specific impulse shows low sensitivity to the equivalence ratio. While the single-cavity-equipped combustor

has a dispersive flame distribution and heat release, and the fuel specific impulse increases with the equivalence ratio.
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Fig.1 Schematic of direct-connect scramjet test facility
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Tab. 1 Experimental flow conditions

THS% =5, RP -3
T,/ K 1430 ~780
P,/ MPa 3.60 1.95 ~3.30
P/kPa 43
T/K 493
Ma 3.46 1.0
Yo,/ % 23.3 0.0
Yo/ % 5.9 0.0
Yeo,/ % 9.6 0.0
Y\, % 61.2 0.0
Yoo/ % 0.0 100.0
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Fig.2  Schematic of scramjet model combustor
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Fig.3 Schematic of cavity structure
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Fig.4 Visible light images under different tests
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Fig.6 Heat release rate distributions

under different tests
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Fig.7 Thrust augmentation and specific

impulse under different tests
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