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Experiment on characteristics of plasma synthetic jet actuator

with multiple slots under low pressure condition

ZHANG Yuchao, TAN Huijun, CHENG lin, HE Xiaoming

(Jiangsu Province Key Laboratory of Aerospace Power System,
College of Energy and Power Engineering,
Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: A large interval plasma synthetic jet actuator (PSJA) with multiple slots un-
der low pressure condition was designed to control the flow-field for high-altitude vehicle.
Since the breakdown voltage decreased rapidly under low pressure condition, the distance of
cathode and anode can be extended to 26 mm, much larger than that of traditional PSJA.
This optimization also could make the cavity and output of actuator extend remarkably. The
discharge characteristics and flow-field were researched by electric parameter measurement
system and high-speed schlieren technology, respectively. The results showed that the ini-
tial jet velocity of the actuator reached 761m/s, indicating the actuator had excellent applica-
tion prospect in high speed flow control. In addition, comparing with the normal perforated
jet generated by the actuator, the compression wave and plasma jet appeared in an ellipse
shape with a large flat portion, contributing to enhance the perturbation and momentum ex-

change capability.
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Fig. 7 Velocity characteristic diagram of the actuator
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