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Tri-electrode plasma actuator (TED-PA) can generate stronger jet than that of conventional two-electrode type plasma
actuator. The performance improvement of TED-PA is mainly contributed by EHD force generation near DC electrode, which
becomes drastically larger than that near AC electrode when the DC voltage exceeds a threshold voltage. In this study, we try

to enhance the EHD force generation near the DC electrode, and on the other hand, suppress that near the AC electrode to
obtain strong wall-surface jet. First, we conducted the numerical simulation of discharge plasma based on the Drift-Diffusion
model, and showed that the strong EHD force generation near the DC electrode is due to the enhancement of the DC discharge
by supply of electron from negative discharge near the AC electrode. Second, we investigated the influence of the AC voltage

waveform. As a result, when the ratio of negative-going voltage phase is reduced to 5 %, the TED-PA can induce a wall-
surface jet while the jet strength is maintained. It is due to the significant decrease in the negative EHD force generation by

negative ions.
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Fig.1 Schematics of plasma actuators.
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Fig.13 Time history of volume integral horizontal EHD force
around AC electrode.
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