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ABSTRACT

This work deals with a flow around a re-entry hypersonic vehicle or AFE vehicle at
flight speed Mach = 31.6 under a thermally and chemically non-equilibirium concept.
As a thermally non-equilibrium model, we adopt Park’s two-temperature model;
translational and vibrational temperatures of molecules. And as a chemically reacting
model, the modified Arrhenius form is used, where all the reaction rates depend on
both temperatures. Because of the reaction delay, the distance between peripheral shock
wave and the body increases from one-temperature model. Under this concept, the
reaction front is significantly separated from the shock front; the reaction delay time is
accurately given by the present shock fitting method.
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Fig 1. Translational temperature
contours, One-temp. model.

Fig.2. Translational temperature
contours, Two-temp. model.
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