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Experimental Study of Supersonic Combustion of Kerosene

YU Yong DING Meng LIU Wei-dong LIANG Jian-han SHEN Chi-bing ZHOU Jin WANG Zhen-guo

College of Aerospace and Material Engineering National Univ. of Defense Technology Changsha 410073 China
Abstract Research on the ignition and combustion performance of kerosene in a direct-connected scramjet model was conducted.
Successful ignition and sustain combustion were achieved in the supersonic combustor. The distribution of wall pressure was measured to
validate the combustion performances under different conditions. The test results indicate that kerosene fuel can be self-ignited when the
equivalent fuel-air ratio varies from 0.27 to 1.46. The strut and cavity structure are important for the ignition and stable supersonic com-
bustion of kerosene in the model scramjet. When a little hydrogen was injected with kerosene the ignition and combustion performance
was greatly improved. Too thick strut too high equivalent fuel/air ratio too much kerosene injected into the first combustor can make

the combustor choke consequently affect the work of the isolator and air-heater nozzle.
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Fig.1 Schematic diagram of scramjet model
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Fig.2  Effect of strut height on scramjet model
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Fig.4  Effect of second cavity on scramjet model
wall pressure distribution
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Fig.3  Effect of strut width on scramjet model
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Fig.5 Scramjet model wall pressure distribution

under different equivalent ratio
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Fig.6  Scramjet model wall pressure distribution Fig.7 Scramjet axial wall pressure distribution
with and without hydrogen as pilot flame
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