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It’s generally known that flow control effect of dielectric barrier discharge plasma actuator (DBDPA) decreases with increment of the Reynolds

number, that’s proportional to the product of main flow velocity and flow scale. Although the effect of main flow velocity change on the flow
control would be different from that of the flow scale change, the latter hasn’t been studied. In this study, we numerically investigate the effect

of the scale change on wake flow control by the DBDPA. The numerical simulation of two-dimensional incompressible flow over rectangular

cylinder is conducted and the Reynolds number effect by the flow velocity change and the flow scale change is compared. The result shows

that the negative pressure on the back side of rectangular cylinder is decreased by the control of DBDPA and the drag is reduced. In addition,

the Reynolds number effect by the main flow velocity is larger than that by the flow scale.
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Fig.1 Dielectric barrier discharge plasma actuator
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Fig.2 Computational model
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Fig.3 Computational grid
Table 1 Calculation condition

Reynolds . . Minimum
Mainstream velocity Scale L

number grid with

Ums] L [mm]
Rel[-] a[mm]

Case 1 661 0.50 20 0.20
Case2 1322 1.00 20 0.20
Case 3 1322 0.50 40 040
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Casel | 1521 1.090 2827 0.025
Case2 | 1582 1436 923 0.00625
Case3 | 1631 1.251 2332 0.0125
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Fig.4 Time-averaged horizontal direction velocity field
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Fig.5 Time-averaged pressure distribution
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