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Experiments on the Supersonic Combustion of Supercritical Kerosene Injected at
Subsonic and Supersonic Speeds

WANG Jing" 2, FAN Xuejun'-2, ZhONG Fengquan' 2, LI Jianguo’ 2, YU Gang'-?

(1 Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics, C A S, No.15 Beisihuanxi Road, Beijing 100190, China)

(2 Hypersonic Research Center CAS, No.15 Beisihuanxi Road, Beijing 100190, China)

Abstract The combustion performance of a hydrocarbon fuel is closely related to its penetration depth into the

airflow. Because of its unique thermo-physical properties, under certain conditions, a supercritical hydrocarbon

fuel can be accelerated to a supersonic speed without any condensations, which is helpful to increase the jet

penetration. In the present study combustion performance of a supersonic model combustor using supersonic

kerosene injection was accessed and the results were compared to that using subsonic fuel injection. The results

showed that at lower equivalence ratio the pressure rise due to combustion of supercritical kerosene were

comparable with supersonic and subsonic fuel injection, while at higher equivalence ratio condition, the

pressure rise increased approximately 10% for the case of supersonic fuel injection. The method is valuable

because its simplicity.

Key words aviation kerosene, supercritical state, supersonic jet, penetration depth, supersonic combustion
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