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Characteristics of Flow Field around NACA 0012 Airfoil
with DBD Plasma Actuator at Low Reynolds Number

y
Yuta YANASE, Tomohisa OHTAKE, Akinori MURAMATSU, Tatsuo MOTOHASHI

ABSTRACT
Aerodynamic performance of NACA(0012 airfoil is enhanced with suppression of boundary layer separation due to operation of DBD
plasma actuator at low Reynolds numbers. We carried out flow field measurements using hot-wire anemometer around the airfoil which
applied to the actuator to investigate relationship between aerodynamics and flow field around the airfoil at Reynolds number of 10,000.
Results of velocity profiles of the boundary layer show suppression of laminar separation on the airfoil at lower angle of attack. At higher
angle of attack, separated boundary layer on the airfoil is reattached on the surface by large velocity fluctuations accompanied with
shedding vortex by the actuator operation. These changes of the flow field due to the actuator contribute to enhance the lift coefficient of

the airfoil.
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(a) Actuator not operated at o= 3 [deg.]

(c) Actuator not operated at o =5 [deg.]

(e) Actuator not operated at o= 10 [deg.]

(g) Actuator not operated at o= 15 [deg.]

(b) Actuator operated at « =3 [deg.]

(d) Actuator operated at o= 5 [deg.]

(f) Actuator operated at « =10 [deg.]

(h) Actuator operated at « =15 [deg.]

Fig. 11 Photographs of smoke wire visualization near the airfoil surface
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