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Investigation of Plasma Filament Behavior in High-speed Flow for Plasma-assisted
Aerodynamic Control at Hypersonic Speeds

Watanabe, Yasumasa

3,200,000

Q—DC
300y

Q-DC

Rapid flow control is a key technique to realize reliable
supersonic/hypersonic transports and aerodynamic control. Quasi-Direct Current (Q-DC) plasma
filaments were employed to rapidly control high-speed flows and the flow control effects were
characterized by experiments. Filaments generated at an electrode array strongly interfered with
supersonic flows and exhibited quick change in surface pressure within 300us, quick enough for
supersonic/hypersonic airplanes. Amount of pressure change was found to be a linear function of
plasma power. Numerical simulation model was proposed and its result showed a good agreement with
findings in wind tunnel tests. Q-DC plasma and the simulation model proposed/investigated in this
work can also be applied to other industrial fields such as flame-holding in supersonic engines.
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