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Direct numerical simulation of hypersonic turbulent channel flow in high temperature effects

CHEN XiaoPing® LI XinLiang®
(1 State Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics, C A S, No.15 Beisihuanxi Road, Beijing 100190, China)
Abstract The air particles in the high temperature shock layer of hypersonic flight undergo various physical and
chemical processes such as vibrational excitation, dissociation and (possibly) ionization. The effects of these
thermo-chemical phenomena, will be termed “high temperature effects”. In this paper, the effects of high temperature

effects, assumed to be in thermo-chemical equilibrium, on the statistics in hypersonic channel flow are investigated
using direct numerical simulation (DNS), and comparing with the perfect gas.

Key words hypersonic flow, high temperature effects, compressible turbulent channel flows, direct numerical

simulation



