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Characteristics Comparison between AC—and NS-DBD
Plasma Actuatoions in Quiescent Air

Li Jie Li Huaxing Wang Jianlei Meng Xuanshi

( National Key Labratory of Aerodynamics Design and Research Northwestern Polytechnical University Xi‘an 710072 China)

Abstract: The character of the plasma actuator that induces the quiescent air is studied. The plasma actuator is
powered by two different kinds of power sources. One is Alternative Current ( AC) plasma power source and the oth—
er is Nanosecond Pulse ( NS) plasma power source. The experiments are conducted in an optical glass box whose
dimension is 600 mmx500 mmx500 mm. A Particle Image Velocimetry ( PIV) system used in this study to measure
the flow field is induced by the plasma actuator; the average velocity distribution is shown as the results. The aver—
age results of effects on quiescent air of two different kinds of power sources are similar. Both of them are present in
the form of flow jet along the wall. The highest velocity and jet flow field area are increased by the power source
voltage. The induced jet flow which is powered by AC power source is pointed from the exposed electrode to the en—
capsulated electrode however the induced jet flow which is powered by NS power source is pointed to both sides
and the main jet flow field is from the encapsulated electrode to the exposed electrode. The highest jet flow velocity
is 4m/s for the AC power source and 0.3m/s for the NS power source. The jet velocity induced by the NS power

source is almost ignorable from the point of view of inducing velocity of the quiescent air.

Key words: actuators experiments flow control flow fields pixels plasmas velocity distribution velocity

measurement; dielectric barrier discharge nano—second pulse PIV( particle image velocimetry)
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