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Numerical Study on Airfoil Stalling Characteristics Improved
by Bionic Flap on Suction Surface

CHEN Fu-dong, LI Chun,HAO Wen-xing, MIAO Wei-pao
( School of Energy and Power Engineering, University of Shanghai for Science and Technology , Shanghai , China , Post Code:200093 )

Abstract: Flow separation is the main factor causing the decreasing of airfoil aerodynamic efficiency. We
put attached bionic flexible flap on the front half of airfoil suction surface to simulate bird feathers that
have the self-adaptive bounce characteristics to decrease the large-scale of flow separation. The flap was
compressed and kept at the surface of the airfoil before the leading-edge flow separation occurs, which
makes the original airfoil profile work. When the angle of attack increases to be high enough , the flap will
unfold from the suction surface naturally and then improves the stall characteristics. To analyze aerody-
namic performances,numerical simulation of different angles of flap at different angles of attack has been
done on the airfoil NREL S809. The results show that bionic flexible flap can improve the lift-drag ratio up
to 50 percent to 60 percent when the large scale of flow separation occurs. The flap delays the develop-
ment of the separation vortex by forcing the air flow to attach on the flap surface and flow to the end,so as
to improve the stability of flow field and reduces the amplitude of aerodynamic parameters fluctuation. The
optimal angles of flap approximately linearly vary with the angles of attack ,which improves airfoil aerody-
namic performance.
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Fig. 1 NREL S809 airfoil with a flap on suction surface
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