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Abstract: Nose-tip ablation is a very important problem in the reentry process of hypersonic vehicle. In the high
temperature and high pressure environment, the original aerodynamic shape and structure heat transfer boundary are
constantly changing because of the ablation, and the change of aerodynamic shape and heat transfer boundary affects
nose-tip heat flux, temperature distribution and ablation quantity in turn. They exhibit complex strong coupling and
non-linear characteristics. Taking the ablation process of nose-tip of carbon based materials as an example, the cou-
pling calculation method of flow, ablation and structure heat transfer of nose-tip are developed. Through the coupling
and iteration of the calculation program of the aerodynamic, ablation and structure thermal response, the real time
moving boundary simulation of the nose-tip reentry ablation process is realized, and the results are basically in agree-
ment with the measured data under the flight test conditions.
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Fig.2 The typical turbulent heat flux profile for reentry blunt
body wall
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