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Effect of Trailing Edge Aerodynamic Flap on Dynamic Stall
Characteristics of Airfoil

XUE Shi-cheng, MIAO Wei-pao, Ll Chun, LI Gen
( School of Energy and Power Engineering, University of Shanghai for Science and Technology , Shanghai, China, Post Code:200093 )

Abstract: Through studying the influence of trailing edge aerodynamic flap on dynamic stall characteris-
tics of airfoils,an active control strategy based on aerodynamic flap was proposed to make it lift at large
angle of attack and close at small angle of attack. The computational fluid dynamics ( CFD) method was
used to contrastively analyze the effect of active aerodynamic flap on the flow separation inhibited by air-
foils with different thicknesses. The results show that when dynamic stall occurs, the aerodynamic flap of
thin airfoil can delay the interaction between airfoil trailing edge vortex and leading edge mainstream vor-
tex ,and reduce the sudden drop range of lift force coefficient of airfoil. With the increase of airfoil thick-
ness, the flow separation point turns from the airfoil leading edge to the trailing edge. The aerodynamic
flap can effectively segment larger separation vortexes,reduce the degree of flow separation,limit the de-
velopment of separation vortexes,and at the same time inhibit the generation of accompanying small vorte-
xes at the trailing edge,thus increasing the lift-drag ratio of the airfoil.
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Fig. 1 Geometric model of aerodynamic flap airfoil
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Fig. 3 Variation law of aerodynamic flap motion
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Fig. 6 Grid independence verification
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