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Simulation of Flow Control with a Plasma Actuator Applied to a Wing Section

Daisuke Tsubakino, Yoshiteru Tanaka and Kozo Fujii

ABSTRUCT
This paper investigates effective layout of a dielectric barrier discharge plasma actuator for a flow separation control on the
NACAO0012 wing using computational simulations. The flow condition of low speed and low Reynold number, M, = 0.1 and
Re = 1.0 x 10° is considered. Three cases of locations of the actuators are simulated. The actuator is placed at the 5%, 10%
and 20% chord from the leading edge for each case. When the low velocity is induced by the actuator, the location has little
effect on the capability to suppress the flow separation. However, if the higher velocity is induced, the actuator placed near
the separation point can provide the better capability. Further increasing the angles of attack, another separation occurs
from the trailing edge. Then the actuator placed near the leading edge can not suppress such separation. This is the control
limitation of the single actuator. The result motivates use of the multiple plasma actuators for effective separation control.
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Fig. 1. Configuration of plasma actuator.
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Fig. 2: Boundary conditions for Eq.(6)
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Fig. 3: Boundary conditions for Eq.(7)
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Fig. 4: u-velocity profile on the flat plate with and with-
out actuator.
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grees of angles of attack with the plasma actuator lo-
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