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ABSTRACT

We have carried out hypersonic flow analysis around OREX (Orbiter Re-entry Experiment)
by solving axi-symmetric Navier-Stokes Equations. Two different flow conditions as we
calculated are correspond to a hypersonic wind tunnel test condition on NAL (National
Aerospace Laboratory) and a flight condition at altitude 62km, respectively. In these
analysis, we did not treat only a perfect gas, but also a chemical equilibrium air to
investigate real gas effects at a flight condition.

Our flow solver is based on a finite volume implicit TVD upwind scheme. Convective
fluxes are evaluated by modified AUSM(Advection Upstream Splitting Method) scheme with
a shock fix procedure using Hanel's flux vector splitting method for a perfect gas and
HLLE (Harten-Lax-van Leer) scheme for an equilibrium air in order to remove "carbuncle
phenomena" , that are unphysical solution often appeared on hypersonic flow analysis
around a blunt body. We also adopted a curve-fitting method to estimate thermodynamic
and transport properties of an equilibrium air.
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