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Numerical Simulation Study on Aerodynamic Performance of
Deformed Blades based on DES Method

HU Yu,HUANG Sheng-xian, WANG Ying
( School of Energy and Power Engineering, University of Shanghai for Science and Technology , Shanghai, China, Post Code:200093 )

Abstract: Aiming at the blades suitable for vertical axis wind turbine,the NACAOQ12 was taken as the
reference airfoil, the DES turbulence model was adopted to carry out the numerical simulation and re-
search of active deformation movement of mean camber line of airfoils with equal thickness,under the con-
dition of the Reynolds number Re of incoming flow of 1 x 10°. The aerodynamic performances of deformed
and undeformed airfoils were compared, under the parameter conditions of the chord length ¢ of 0. 601 m,
the spanwise length B of 1 m,the attack angle o of 15° ( shallow stall angle of attack) and 18° ( deep
stall angle of attack) ,the deformation frequency f of 0.5 Hz,2 Hz and 5 Hz, and the deformation ampli-
tude A of 0.1 c. The research results show that at the deep stall angle of attack , the lift force coefficient of
the deformed airfoil is increased by more than 52% and the drag coefficient is reduced by more than 64%
compared with those of the undeformed airfoil , and the aerodynamic performance can be effectively im-
proved. Moreover, the deformed airfoil can effectively reduce the surface separation area and the separa-
tion vortex size of the airfoil under specific working conditions.
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