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Development of Measurement System for Martian Rarefied Aerodynamics and
Investigation of Condensation Effect in Hypersonic Rarefied Wind Tunnel
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For Mars atmospheric entry, it is crucial to improve understanding of
aerodynamic characteristics in C02 hypersonic rarefied gas flows. The 100-mm Hypersonic Rarefied
Wind Tunnel (HRWTB at Japan Aerospace Exploration Agency has been extended to CO2 rarefied
hypersonic flows by installing a new heater system. In this work, we first developed a pitot tube
measurement system and a particle simulation code for CO2 condensing flows. According to particle
simulation results for flows around pitot tubes, we have analyzed super-saturation region for CO2.
Second, we have developed an integration scheme between HRWT measurements using pendulous models and

particle simulations for the determination of CO2 surface accommodation coefficients and analyzed
condensation effect on the accuracy of aerodynamic prediction for CO2 hypersonic rarefied flows.
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