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Abstract

The cooling efficiency of a forward-facing cavity and opposing jet combinatorial thermal protection system is investigated, by
which the flow field parameters, the aerodynamic force, and the surface heat flux distribution are obtained. The numerical simulation
method is validated by experiment with no opposing jet model. The analysis of the numerical simulation results shows that this kind
of combinatorial thermal protection system has an excellent effect on cooling the outer body surface of the nose-tip. By introducing
an opposing jet with a small total pressure (total pressure ratio PR is 0.1), the cooling effect of combinatorial configuration can be
much better than that of a single cavity. With the opposing jet speed increasing, the cooling efficiency is improved and the aerodynamic
resistance is reduced. The combinatorial system is suited for the thermal protection of hypersonic aircraft that needs a long-distance

and long-time flight.
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