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As a rapid aerodynamic control method, plasma-assisted hypersonic flow
control was investigate with wind tunnel tests and corresponding numerical simulation model was
proposed to further analyze the phenomenon. Direct-current arc plasma can modify local flowfield
when generated over the surface of hypersonic vehicle, which is a feasible method to attain rapid
aerodynamic control of space- and hypersonic vehicle to ensure safe cruise when combined with
conventional mechanical control surfaces. In wind tunnel tests, plasma was placed at the nose as
well as rear portion of hypersonic airplane model to assess the flow-control authority of dc plasma.

It was found that pressure distribution around plasma rapidly changes in less than 1ms due to fast
change in shock wave positions. Proposed numerical simulation model also yielded similar flowfield
to the tested flowfield. The plasma-assisted flow control method is also expected to be useful in
combustion control in supersonic engines.
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