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The ability to control the flow, is one of the basic needs of Fluid Mechanics that constantly pursued by
researchers. One of the new methods in this area, is using Dielectric barrier discharge (DBD) plasma
actuators that by injecting momentum into the boundary layer, causing a delay in the phenomenon
separation. The main object in this work was to help to optimize the electrical parameters to obtain
stranger vortex and more effective ionic wind created by steady and unsteady plasma actuators on the
air through the flat plate. For this reason, simulation is done for a flat plate with the compressible 5 m/s
velocity airflow. The time averaged velocity profiles of the ionic wind show that averaged velocity

Boundary Layer come more and the position of the maximum velocity come near the surface by increasing the excitation

Duty Cycle voltage and frequency. The power, of the vortices that are shed form the unsteady actuator, increases by
increasing duty cycle percentage. Our results on the ionic wind velocity on different position on the flat
plate indicate that the maximum averaged velocity occurs in downstream of plasma actuator.
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* User Defined Functions (UDF)
2DEFINE_SOURCE
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Fig. 8 View of the production network with boundary layer created
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Fig. 9 Compare computed average velocity chart with reference results
in station number 4
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Fig. 12 Average velocity chart in the different carrier frequencies,
station number 4, applied voltage is 4kV, free stream speed is 5m/s
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Fig. 10 Average speed chart in the four different stations, Free stream
velocity is 5 m/s, Applied voltage is 4 kV and Carrier frequency is 3
kHz
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Fig. 11 Average velocity chart in the different applied voltages, station
number 4, free stream speed is 5m/s, Carrier frequency is 3kHz
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Fig. 14 Average velocity chart in the different stations, Free stream
velocity is 5 m/s, Applied voltage is 4kV, Carrier frequency is 3 kHz,
excitation frequency is 200 Hz
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Fig. 13 Average velocity chart in the different free stream speeds,
applied voltage is 4kV, Carrier frequency is 3kHz, station number 4
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Fig. 16 Maximum Average velocity chart in the different excitation
frequencies and Duty cycles , Free stream velocity is 5 m/s, Carrier
frequency is 6 kHz, Applied voltage is 5 kV
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Fig. 17 Maximum Average velocity chart in the different excitation
frequencies and Applied voltages , Duty cycles is 30%, Free stream
velocity is 5 m/s, Carrier frequency is 6 kHz
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Fig. 18 Contour of flow pattern in the presence of a plasma actuator
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