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RAREFIED GAS EFFECTS ON STAGNATION HEAT FLUX OF HYPERSONIC FLOWS

FAN Jing JIANG Jianzheng WU Chenxi
(Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics, Chinese Academy of Sciences, No.15 Beisihuanxi Road,
Beijing 100190, China)
(Hypersonic Research Center CAS, No.15 Beisihuanxi Road, Beijing 100190, China)

Abstract Based on the classical solutions of stagnation heat flux of hypersonic flows in free molecular and
continuum regimes, a dimensionless relation between hypersonic stagnation heat flux and Knudsen number
(Kn, ) of freestream is given, i.e. q/qg, :1—17/(1+2.13\/K_rgo/A), with g, =p,v3 /2, A=1 and V2 for
axial symmetric and two-dimensional situations, respectively. This relation agrees with experimental data over
the entire flow regime from continuum to free molecular given by Koppenwallner, Metcalf, Colemann & Berry,
for two-dimensional and axial symmetric situations, respectively. Compared with the calculated results of high-
altitude, hypersonic flows past a circular cylinder and sphere given by Fan & Shen (1994) and Dogra et al. (1991)
using the direct simulation Monte Carlo (DSMC) method, the relation is verified to work even when the
thermodynamic and chemical nonequilibrium effects become significant.

Key words stagnation heat flux, hypersonic flows, rarefied gas, non-equilibrium effects



	引    言
	1高超声速驻点热流的经典解
	2 高超声速驻点热流的无量纲关系
	3非平衡效应影响
	致    谢

