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A Numerical Simulation in Control of Shock-Shock Interference
with Hypersonic Vehicle Head by Using Plasma Synthetic Jet
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Abstract In order to attenuate interference with the hypersonic vehicle head shocks and flank front
shocks, a simulation model on plasma high-energy synthetic jet shock-shock interference control is estab-
lished. The flow field characteristics of the shock-shock interference control of plasma high-energy syn-
thetic jet waves are analyzed, the effect of plasma high-energy synthetic jet for shock-shock interference
control is explored, and the parameters of the control effect are studied for the installation position and the
energy size of the actuator. The results show that the bow shock generated by the high plasma energy syn-
thetic jet enables the head shock to lift a certain angle, reducing head shock to flank leading shock disturb-
ance, and control the effect of heat flow and pressure in the shock-shock interference area. With increase
of exit distance, the control effect of heat flow and pressure increases first and then decreases. Within a
certain range, the higher the energy applies, the better the control effect.
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