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Fundamental study on hypersonic flow control with plasma assisted virtual aerospike
under magnetic field
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Flow control mechanism of plasma- and magnetic-field assisted flow actuation was
investigated, through Mach-7 hypersonic wind tunnel experiments and numerical simulations, to attain
improvements in aerodynamic characteristics of hypersonic vehicles. It was revealed, from hypersonic wind
tunnel tests, that ionized air generated by DC arc discharge ahead of hemispherical blunt nose moves bow
shock slightly ahead of the original location but the reduction in drag force was limited. On the other
hand, it was clarified that the plasma discharge generated ahead of body-flap surface successfully
reduced pitching moment, acting on the flap, b¥ 17 percent within short time of less than 0.1 sec. It is
concluded that the flow control method, with plasma discharge assisted by magnetic field, is effective
when it is used ahead of flaps on hypersonic vehicle as an assistant aerodynamic control device to
realize safer futuristic transportation method.
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