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Effect of Trailing Edge Dimple-Flap on Dynamic Stall Characteristics of Airfoil
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Abstract: The complex operating environment of wind turbine often makes the blades in stall environ-
ment , which leads to the a sudden drop of airfoil lift and seriously affects the aerodynamic performance of
wind turbine. In order to improve the flow separation of airfoil and delay the stall,the effect of dimple-flap
on the dynamic stall characteristics of airfoil was studied in this paper,and the influence of dimple-flap on
the aerodynamic performance of airfoil was analyzed by using computational fluid dynamics ( CFD) meth-
od at different reduced frequencies and thickness of airfoil. Results show that in the pitching oscillation
process ,the dimple-flap can effectively improve flow rate on the suction side of the airfoil ,reduce the ad-
verse pressure gradient under the stall angle of attack ,slow down the flow separation,improve fluid wash-
ing ability of the suction side of the trailing edge, inhibit the formation of the trailing edge vortex, effec-
tively increase the airfoil stall angle of attack ,avoid secondary stall at the same time,and improve airfoil
aerodynamic performance significantly. Compared with the original airfoil , the average lift-drag ratio incre-
ment of dimple-flap airfoil pitching oscillation increases with the increase of reduced frequency, while the

percentage increase of average lift-drag ratio decreases with the increase of airfoil thickness.
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