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Investigation of Surface Roughness Dependence on Rarefied Aerodynamics based on
Hypersonic Rarefied Wind Tunnel Measurement and Molecular Dynamics Simulations

Ozawa, Takashi
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This research aims to develop a measurement system for hypersonic rarefied
aerodynamics and study rarefied aerodynamic dependence on surface conditions by carrying out both
measurements in the hypersonic rarefied wind tunnel (HRWT) and numerical simulations.

We first carried out numerical analyses for model configuration dependence in HRWT, and we found
that the effect of surface accommodation and roughness conditions can be seen by using the flowing
(not stagnant) model inside a tube. The measured pressure data were consistent with the numerical
results with diffuse surface accommodation conditions. Although it is difficult to demonstrate the
effect of actual surface roughness, we are able to estimate the influence of surface conditions by
applying micro-structured treatment on surfaces.
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