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The improvement of thrust performance of multi-electrode plasma actuator was
investigated. Small serration was added to the exposed electrode of the plasma actuator to weaken
the non-uniform generation of the discharge. The effects of the frequency of the applied AC voltage,
and the gap length between their exposed electrodes has also been analyzed. Based on the result of

the experiment and numerical simulation, an optimal configurations and conditions of the
multi-electrode plasma actuator was proposed. The performance of separation control of the actuator
was optimized by the Efficient Global Optimization (EGO) with Multi Additional sampling (MAs). The
location of the plasma actuator and its body force were explored their optimal values that results a
maximum lift coefficient for NACA0012 airfoil model. The wind tunnel experiment, based on the
knowledge of the numerical simulation, confirmed a decisive superiority of the multi-electrode
plasma actuator for separation control.
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Fig. 1 Image of the trielectrode plasma
actuator with sawtooth electrode
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Fig. 2 Schematic of body force installation.
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Fig. 5 Plasma generated by TED plasma

actuator with (left) straight electrodes and

(right) Imm-spaced sawtooth electrodes at
Vac = 23 kV.
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Fig. 6 Thrust of TED plasma actuator with
sawtooth electrode, at Vac = 15.6 kVpp.
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Fig. 7 Time averaged velocity contours of
the TED plasma actuator on their dielec-
tric surface, at Vdc = 23 kV.
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Fig. 8 Thrust versus of DC Voltage on the
TED plasma actuator.
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Fig. 12 Mean velocity fields: AoA = 22.5deg
at U= 30 m/s: (Left) SDBD (Right) TED.
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