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Non-equilibrium Flows around Re-entry Vehicles
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National Aerospace Laboratory

ABSTRACT

Numerical analyses of thermally and chemically nonequilibrium viscous flow around
Re-entry Vehicles are carried out. Park's two-temperature model and seven species
and finite-rate chemical reaction model are used in order to take accounts of thermal
and chemical nonequilibrium effects. Three-dimensional full Navier-Stokes equations
considering thermal and chemical nonequilibrium effects are solved by the AUSMDV
scheme with MUSCL approach. Regarding time integration, the LU-SGS implicit
method with local time stepping method is used to suppress calculation time and

increase code stability.

Numerical analvses around the fore body of HYFLEX are

performed. Pressure distributions and heat flux distributions are presented. It is also
presented the distribution of the number density in front of the reflectmeter.
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