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Rarefied aerodynamics need to be accurately estimated for super low altitude
test satellites, planetary atmospheric entry, Air Breathing lon Engine (ABIE), and so forth. This
research aims to develop a measurement system for hypersonic rarefied aerodynamics and study
rarefied aerodynamic dependence on speed ratio by carrying out both measurements in the hypersonic
rarefied wind tunnel (HRWT) and direct simulation Monte Carlo (DSMC) numerical analyses.
Lowering surface temperature results in lowering surface reflection speed, and thus, in order to
improve the speed ratio in HRWT, we have first developed a cooling system for models using liquid
nitrogen. Second, cooling pressure tube models have been tested in HRWT. Third, we carried out DSMC
computations to investigate the dependence of tube pressure on speed ratio. We found that the speed
ratio becomes two times higher in the HRWT test section with the cooling system, and pressure
becomes higher along with the increase of speed ratio.
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