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Accurate Prediction of Mars Entry Systems Hypersonic Aerodynamics with Strong
Real Gas Effects Involved
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The world"s first demonstration of the Martian atmospheric entry equivalent
environment has been successfully conducted at the light-gas gun test facility by increasing the
projection velocity of a projectile of 15.7 mm in diameter simulating the Martian atmospheric entry
capsule and by optimizing the operational conditions of the light-gas gun. Utilizing this test
environment, the world s first direct measurement of the real-gas aerodynamic coefficients of the
capsule has been successfully achieved by making a projectile fly freely in a 2.7-m long test
section, observing its motion through four windows by a newly developed motion capture system,
reconstructing evolution of the capsule dynamics by image processing software, and by deducing the
real gas aerodynamic coefficients to reproduce the observed motion as an inverse problem. Accuracy
of the state-of-the-art numerical code to predict the real-gas aerodynamic coefficients has been
assessed as well.
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