Numerical Analysis of Relaxation Flows behind Extremely Strong Air Shock Waves
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The governing equations for a relaxation region behind strong air shock waves were presented based upon a
4-temperature flow model and were solved numerically as a two-boundary value problem. The transport properties for
viscosity, diffusion and thermal conductivity were taken into account in detail, because flow and thermal conditions just
behind shock fronts were expected to vary steeply. The change of vibrational and rotational energies of molecules, and
free electron energy due to dissociation and recombination reactions of diatomic molecules were also included. The
rotational and vibrational temperature distributions calculated were found to agree very well with experiments.
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Fig. 1 Temperature Profiles for v=11.9km/s
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Fig. 2 Mole Fraction Profiles for v=11.9km/s
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Fig. 3 Temperature Profiles for v=12.45km/s
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