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Experiment on frequency characteristics of multi-electrode plasma
synthetic jet actuator

GAO Chicheng, LI Ting, DENG Jiangge, WANG Jinkui
(School of Energy and Power Engineering, Beihang University, Beijing 100191, China)

Abstract: To investigate the repulsion characteristics of the multi-electrode plasma synthetic jet
actuator (ME-PSJA), a microsecond pulse power supply was used to drive ME-PSJA, and the multi-pulse
operating mode of ME-PSJA was realized. The discharge and flow field characteristics of the actuator
under different excitation frequencies were studied by electrical parameter measurement and high-speed
schlieren observation. The experimental results indicated that the time required to establish a complete
discharge channel of ME-PSJA was less than 2 ps. The real-time response frequency was greater than
1 400 Hz. When the frequency was lower than the saturation frequency, increasing the frequency can
effectively improve the time average momentum and diffusion range of the synthetic jet, and enhance the
flow control ability of ME-PSJA. However, When the frequency surpassed the saturation frequency, ME-

PSJA cannot continuously generate stable jet, leading to a reduction in operation reliability.
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Fig. 1 Multi-electrode plasma synthetic jet actuator
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Fig.2 Schematic diagram of power supply and electrical

parameter measurement system
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Fig. 4 Characteristic of discharge voltage-current
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