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Self-Contained Plasma-assisted Flow Control System for Futuristic Aerodynamic
Control on Hypersonic Vehicle
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Experimental investigation was carried out to clarify the scale-effect of
plasma-assisted aerodynamic control for hypersonic vehicle. Clear dependency of pressure variation
per unit plasma power on Reynolds number was identified based on wind tunnel experiments. As an
electricity source onboard, capability of energy recovery from hypersonic aerodynamic heating with
high-temperature thermoelectric module was investigated both from experimental and analytical point
of views, showing that it can generate significant amount of electricity for plasma-assisted flow
control purpose. It was suggested that the combination of plasma-assisted flow control with
aerodynamic energy recovery with thermoelectric module can form a promising self-contained
plasma-assisted flow control system for futuristic aerodynamic control system on hypersonic vehicle.
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