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Mechanism and Applications of Plasma Flow Control Technology
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Abstract: Because of its advantages in flow control such as with a short response time, wide frequency range, small
scale and low energy consumption, the plasma flow control actuator is one of the most active technologies in flow
control. Plasma actuator is widely used for air vehicle’s lift augmentation and drag reduction, performance en-
hancements and moment control. The basic characterizes of surface dielectric barrier discharge and plasma syn-
thetic jet have been researched. The dominant disturbance of AC-DBD is jet, NS-DBD actuator disturbs the flow in
various types such as temperature disturbance, density variation and momentum injection, and the PSJ could in-
duce shock wave and the jet. The AC-DBD actuator could delay transition on a flat at low speed velocity condition;
the NS-DBD actuator could control the flow separation on an airfoil up to 25 m/s, at the same time, the NS-DBD ac-
tuator has realized the control of shock wave upon a cylinder at Ma=4.6.
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Fig. 1 Schematic of DBD plasma actuator
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Fig. 2 Voltage waveform of AC-DBD actuator discharge
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Fig. 4 Voltage waveform of NS-DBD actuator discharge
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Fig. 5 Shock wave induced after one pulse discharge
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Fig. 6 Propagation velocity of the shock wave
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Fig. 8 Jet velocity after multiple-pulse discharge
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Fig. 11 Numerical simulation results of shock wave and jet induced after one pulse discharge by PSJ
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