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STUDY ON FLOW CONTROL OF AIRFOIL BASED ON
AERODYNAMIC FLAP

Hao Wenxing', Li Chun'?, Chen Fudong', Yu Wan'
(1. School of Energy and Power Engineering , University of Shanghai for Science and Technology , Shanghai 200093, China;
2. Shanghai Key Laboratory of Multiphase Flow and Heat Transfer in Power Engineering , Shanghai 200093, China)

Abstract: The aerodynamic performance and noise characteristics of a series of flap angles under different angles of attack
(2°-30°) were calculated by numerical simulation, and the optimal flap angle at certain attack angle was found. The
calculation results show that the lift and drag coefficient of the flap airfoil is better than the original airfoil after the stall
angle of attack, and the stall angle of attack is also delayed by about 2 degrees. The flap postpones the development of the
separation point to the leading edge to a certain extent, and the larger separation vortices on the upper surface are divided
into smaller vortices and the separation regions has also been reduced corresponding. The existence of flap damage the
attachment flow, resulting in the lift decrease and the drag increases under the small angle of attack (AOA), but the flap
began to produce positive effect with the increase of angle of attack ; the optimal flap angle is largely related to the AOA, the
influence of the change of the flap angle on the aerodynamic performance is nonlinear, but are the optimum at a certain
angle. The bigger of the AOA, the greater of the flap optimal angle; at small AOA, the flap could also increase the noise
sound pressure level, the greater the flap angle, the negative impact of the flap is more serious; before the flap do the
need, the noise directivity of sound pressure level increases with flap angle increases, and after the flap do the need, the
directional distribution of sound pressure level is first increased and then decreased at about the optimum angle is best ; the
noise directivity distribution showed obvious airfoil characteristics of dipole. The research results provide a theoretical
guidance and approach to improve the aerodynamic performance of the wind turbine and reduce the noise level.
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