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Experimental Study on Flow Control Using Non-Thermal Plasma
(1st: Separation Control for Wing Surface Flow Using Plasma Induced Flow)
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The performance of the surface air-flow induced by non-thermal plasmais studied experimentally. The non-thermal
plasma is generated by atmospheric dielectric-barrier discharge. The input discharge power was 1.8W. At first, flow
induced by the discharge on aflat plate is investigated. Velocity profile is measured by a hot-wire anemometer. The
maximum value 1.1 m/sec was observed on the plate surface. Secondary, separation control for wing surface flow is
investigated using a 9cm chord NACAQ015 in awind tunnel at 20mV/s of air stream velocity (Re  1.2x10°%). Barrier
discharge electrode is set on the leading edge of the wing. Separation angle is increased by 3.5 degrees and the
maximum of the lift coefficient isimproved by 12%.
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Fig. 1. Experimental setup for velocity profile
measurement by hot film (a) Schematic layout,
(b) Configuration of electrodes

5 0.1

Voltage (kV)
Current (A)

5‘““““‘““-0_1

0 _ 300
time (M sec)

Fig. 2. Typica waveform of voltage(Black)
and current (Red)
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Fig. 3. Velocity profile asafunction of
height from aflat plate
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Fig. 4. Experimental setup for investigation of flow
separation control: (a) Schematic layout of test section,
(b)Configuration of electrodes on the leading edge
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Fig. 5. Pressure coefficient as afunction of x/c at
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