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The influence of active gas film cooling on the plasma sheath
of hypersonic vehicles

XU Chunguang , ZHANG Yuangeng
School of Aeronautics and Astronautics, Sun Yat-sen University, Shenzhen 518107, China

Abstract: Utilizing a thermochemical non-equilibrium computational approach and employing
compressible N-S equations along with the SST k£ — w turbulence model, numerical simulations were
conducted for the flow fields of the shoulder step jet and the head reverse jet of the blunt cone model.
Under different conditions of jet pressure, nozzle positions, and quantities, the effects of active gas
film cooling on the sheath surrounding the hypersonic vehicle were meticulously analyzed. The results
indicate that the number and position of the nozzles as well as the pressure of the jets in active gas film
cooling for hypersonic vehicles significantly influence plasma density. Tangential jets at the shoulder
effectively reduce plasma density near the model wall, potentially affecting the transmission of high-
frequency electronic waves and target RCS (radar cross section). Meanwhile, reverse jets at the head
can notably alter the distribution of head plasma. Different arrangements of reverse jets will lead to
obvious differences in their effects.
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