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Numerical Analysis of Nonequilibium Chemically Reacting Inviscid flow over
Blunt-bodies Using Upwind Method

S IELEE

Jeong 1l Seo , Dong Joo Song

ABSTRACT

A finite-difference method based on conservative supra characteristic method type upwind flux difference
splitting has been developed to study the nonequilibrium chemically reacting inviscid flow. For nonequilibrium
air, NS-1 species equations were strongly coupled with flowfield equations through convection and species

production terms.

Inviscid nonequilibrium chemically reacting air mixture flows over Blunt-body

were solved

to demonstrate the capability of the current method. At low altitude flight conditions the nonequilibrium air
models predicted almost the same temperature, density and pressure behind the shock as equilibrium flow;
however, at high altitudes they showed substantial differences due to nonequilibrium chemistry effect. The new
nonequilibrium chemically reacting upwind flux difference splitting method can be extended to viscous flow and

multi-dimensional flow conditions.
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3. RESULTS AND DISCUSSION
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