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Validation of the Computation of Hypersonic Flow with Real Gas Effects

by

Takuji KISHIMOTO*', Akira HANAMITSU*', Hideo BITO*?

ABSTRACT

The validation of the computation of hypersonic flow with real gas effects,
that is assumed to be chemical equilibrium, have been carried out by the
comparison with the HEG(High Enthalpy Shock Tunnel in Géttingen) shock tunnel
test data. Our flow analysis system uses a structured multi-block grid, and is
based on finite volume TVD upwind scheme with the curve fitting to estimate
chemical equilibrium real gas effects. Calculations were done to the flows around
a sphere and the simple wing-body model respectively.

The numerical results of the flow around a sphere showed very good agreement
with the shock tunnel test data in the view of heat flux at a stagnation point.
The results of the simple wing-body model were qualitatively improved by taking

account of real gas effects with respect to the location and value of peak heat

flux by shock-shock interaction, compared with frozen flow results.
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