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We consider the steady aerodynamic heating in the neighborhood of the stagnation point of a blunt-nosed body in hypersonic flight, with the body being thermally protected by a melting ablator.  A relatively simple mathematical model is proposed for use in the study of the aerodynamic heating on the body, including the responses of the ablator.  The model consists of an inviscid flow downstream of the strong bow shock, a hot air boundary layer, a melt layer of the molten ablative, and the ablating solid.  The different regions are properly coupled by the boundary conditions on the interfaces.  Solutions of the coupled model problem are obtained by analytical methods, including the integral solutions of the boundary layer flow and the flow field of in the melt-layer.  The analytical nature of the solution process allows an easy and explicit determination of the parametric dependence of the solutions, thus facilitating the understanding of the essential aspects of fluid dynamics and heat transfer involved in the complex phenomena of aerodynamic heating in the presence of melting ablation.   Details of the model appear in the earlier papers by Zien and Wei1,2.

In the present paper, more results of the application of the model will be presented and discussed.  The emphasis will be on the role of the melt layer in heat shielding and also on the discussion of the roles of various relevant dimensionless parameters in the thermal protection of the aerodynamic body.  An extension of the model to include the effects of particles and droplets in the gas stream on aerodynamic ablation will also be discussed.
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