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3-D Real Gas Flow Analysis around Space Vehicles
by
Takuji Kurotaki®!, Yukimitsu Yamamoto®?

ABSTRACT

In the present study, three dimensional analyses around reentry vehicles having complex shapes are performed by
solving Navier-Stokes equations considering real gas effects.

Three dimensional full Navier-Stokes equations which have chemically and thermally non-equilibrium effects are
considered by using Park's two-temperature model and the vibrational relaxation model from the SSH theory. For the
time integration, an efficient numerical algorithm of an implicit finite difference method applicable to the parallel
computer is developed, which is modified from LU-SGS scheme. For convective terms, AUSMDYV scheme generalized
into the non-equilibrium flow case is applied.

Numerical analyses around the fore body of HYFLEX and the complete shape of HOPE are performed and pressure
and wall heat flux distributions are shown and discussed. Distribution of free electron density around the reflectmeter on
the body of HYFLEX to research the blackout phenomena is also obtained.
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