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Numerical Simulation of Hypersonic External Flow Coupled with Thermal/Ablation Response Model
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Abstract
In this paper, HIMICO (HIgh-Mach Integrated COntrol experiment) has been numerically simulated. The
simulation aims to evaluate heat flux on the body of the experimental aircraft. In order to design TPS thickness
considering ablation, one-dimensional ablation code is developed. After the validity of the code is confirmed, CFD code
is coupled with it. In addition, a model which takes a effect of pyrolysis gas exhaust into account is established as the
most realistic one. It reveals that the pyrolysis blowing has significant influence on reducing the surface temperature and
its heat flux. Using the simulation result, TPS thickness necessary to satisfy the flight condition for 20 seconds is
determined to be 7 mm. However, the actual flight duration is planned to be 120 seconds. It is clear that calculating CFD
for 120 seconds is not realistic. Therefore, we attempt to develop a new estimation method which does not need CFD.

Keywords: Hypersonic, Computational Fluid Dynamics(CFD), Aerodynamic heating, Ablation,
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