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Suppression of a boundary layer separation over an airfoil surface
using a pulsed DBD plasma actuator at Re = 30,000
-Relationship between modulation frequency and behavior of vortexes flow-

Hiroki Maruyama, Tomohisa Ohtake and Akinori Muramatsu (Nihon University)

ABSTRACT
In low Reynolds numbers region’s flow, a laminar separation region and separation bubble are observed on an airfoil surface, these
separation flow contribute to deterioration aecrodynamics of the airfoil. We intended to improve the aerodynamics of a NACAO0012 airfoil
using a pulsed DBD plasma actuator as a flow control device for suppressing the separated flow. We visualized the flow field around the
NACAO0012 airfoil and measured aerodynamic forces of the airfoil to examine an effect of induced flow by the plasma actuator at 30,000 of
Reynolds number. The actuator was only driven in a pulsed modulation wave mode which both of the duty ratio DR and non-dimensional
modulation frequency F'. As the results, we confirmed that a maximum lift coefficient and a stall angle were changed by flow field existing

vortices on the airfoil surface which depend on F* changing.
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Fig. 4 Streak line with pulse modulation
(a=1 deg., Re =30,000)
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Plasma actuator

(a) Actuator not operated (a) Actuator not operated

(b)F =2 (b)FF=2

(c)F' =6 (©)F =6

(d)F =10 (d)F'=10
Fig. 5 Streak line with pulse modulation Fig. 6 Streak line with pulse modulation
(o =5 deg., Re =30,000) (o =15 deg., Re = 30,000)
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