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CHARACTERISITCS OF ISENTROPIC FLOW AND SUPERSONIC INJECTION



OF SUPERCRITICAL KEROSENE

ZHONG Fengquan'? FAN Xuejun’? WANG Jing"? LI Jiangguo’? 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 Characteristics of isentropic flow of supercritical kerosene was numerically analyzed using a 10-
species kerosene surrogate. The isentropic relationship between density and temperature at varying pressures
were calculated and discussed. The curve of the Mach number and cross section area were obtained and
compared to that of an ideal gas with a constant specific ratio of 1.4. The variation of flow static
temperature/pressure  with Mach number were also calculated and showed good agreement with the
experimental results. RANS with SST #— @ turbulence model was used to simulate the flows with supersonic
and sonic injection of supercritical kerosene into a 2-dimensional supersonic air flow (total temperature: 1500K,
Mach number: 2.5). The injection and mixing process and the effect of the injection Mach number on the
penetration depth were discussed. It is found that, compared to that of a sonic injection, a stronger barrel shock
and larger mach disk were generated with supersonic injection and the penetration depth was increased slightly

for the current study case.

Keywords Supercritical; Supersonic; Momentum ratio; Penetration depth; Barrel shock
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