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PERFORMANCE OF SUPERSONIC MODEL COMBUSTORS WITH TWO-
STAGED SUPERCRITICAL KEROSENE INJECTION

Xuejun Fan, Fengquan Zhong, Jing Wang, Gang Yu, and Jianguo Li
( Institute of Mechanics, Chinese Academy of Sciences, 15 Beisihuanxi Road, Beijing, 100190, China)

Abstract To avoid the upstream propagation of boundary layer separation due to excessive heat release when a
high mass flow of fuel was injected into the supersonic combustor, the concept of two-staged fuel injection has
been implemented in the present study. Combustion of supercritical kerosene was experimentally investigated
and compared in both Mach 2.5 and Mach 3.0 model combustors. Combustor performances with different fuel
mass flow rates, injection locations, and combustor entry Mach numbers were investigated systematically and
discussed based on the measured static pressure distributions and the specific thrust increments due to
combustion. With two-staged fuel injections the overall performance of the combustors was shown to be
improved maximally 23% and fuel injections at equivalence ratio higher than unity could be reached without the

upstream propagating of the static pressure rise.
Keywords aviation kerosene, supersonic combustion, supercritical state, two-staged fuel injection
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