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Operating characteristics of JF-12 shock tunnel in Mars entry tests
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1. State Key Laboratory of High-temperature Gas Dynamics (LHD) . Institute of Mechanics ,
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Abstract: Martian spacecraft landing is one of the key technologies for Mars exploration which is one of the hotspots of cur-
rent international deep space exploration. A serious challenge in the development of Martian landing technology is that the
aerodynamic environment on the Mars is far different from the atmosphere on the Earth. However, most of the ground-based
aerodynamic test facilities are designed initially for flow tests of air, instead of the carbon dioxide in the Martian atmosphere.
In this work, we use the numerical calculation technology of high temperature thermochemical reacting flow to simulate the
operating characteristics of the new built hypersonic shock tunnel (JF-12) for hypersonic model tests in the atmosphere of
Mars (mainly carbon dioxide) . By adjusting the driver/driven gas parameters and the cross section area of the driven sec-
tion, the interaction mode between reflected shock waves and contact surfaces can be trimmed for the tailored-interface op-
eration condition in the simulation. It is found that the tailored shock Mach number of the driving carbon dioxide is significantly
larger than that of the driving air, when only the type of the test gas is changed. Steady stagnation pressure can be achieved
in the test gas of carbon dioxide by reducing the driven-to-driver cross area ratio and replacing the diluting gas N, with CO,

in the detonation driver.

Keywords: Mars exploration; backward detonation-driven shock tunnels; carbon dioxide; tailored interface conditions;

stagnation pressure
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