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NUMERICAL ANALYSIS OF INVISCID EQILIBRIUM
AND NON-EQUILIBRIUM HYPERSONIC
FLOW PAST SMALL BLUNT-NOSED CONES

Zhou Zheng-jin  Gao Zhi Ma Wen-ju

(Institute of Mechanics, Academia Sinica)

Abstract

This paper presents a numerical analysis of inviscid equilibrium and
nonequilibrium hypersonic flow past blunt-nosed slender cones. For the
real air in which chemical reactions cxist, 22 chemical reactions and 13
gas components are considered, including the coupled reactions between
vibrational relaxaticn and dissociation processes of N,, O, and NO.
Subsonic-transonic and hypersonic regions are respectively calculated
with the method of linearization and finite difference method. The flow
field and plasma sheath layer properties such as shock-wave shape,
surface pressure, gas components, electron density and electronic collision
frequency and so on are given in the range of free stream M_.=20~26,
Re.=(o. U a)/pu. =1.5%10°~5.5x10° (where ¢ is the radius of blunted

nose).



