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A flow induced by a SDBD plasma actuator with pulse modulation

y
Shoji YANAGIDA, Akira KOMORI, Tomohisa OHTAKE, Akinori MURAMATSU and Tatsuo MOTOHASHI (Nihon Univ. )

ABSTRACT
A SDBD plasma actuator has been proposed to use pulse modulation in order to increase the efficiency of the performance. We examined
the performance of the SDBD plasma actuator by varying both duty ratio and frequency of pulse modulation. The distributions of velocity
induced by the SDBD plasma actuator in the still air were measured using a hot-wire anemometer. Induced flows were visualized by Mie
scattering. The induced flows depend on both the duty ratio and the modulation frequency. The flow widens vertically when the duty ratio

is high and the modulation frequency is low.
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Fig.1 Schematic of the plasma actuator.
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Fig.2 Explanation of pulse modulation.
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Fig.3 Profiles of mean velocity at D = 50 % (x = 14 mm) . Fig.6 Mass flow rate and momentum at D = 50 %.
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Fig.7 Profiles of mean velocity at f,, = 50 Hz (x = 14 mm) .
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Fig.9 (a) Velocity and (b) voltage of power supply
atf,=50Hz,D=25% (x=14mm,y=1.6 mm).
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Fig.10 Mass flow rate and momentum at f;, = 50 Hz.
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Fig.11 Photograph of continuous induced flow
by a still camera.
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Fig.12 Photographs of pulsed induced flow at D = 50 %
by a still camera.
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Fig.13 Profiles of phase averaged velocity
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Fig.14 Profiles of phase averaged velocity

atf, =100 Hz , D =50 % (x = 14 mm).
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Fig.16 Photographs of pulsed induced flow
4 —2. Duty]:l:d)%;% at f,, = 50 Hz by a still camera.
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