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The Effect of Flow-deflecting Gap on Aerodynamic Characteristics
of Straight-blade Vertical Axis Wind Turbine

NI Lu-lu,ZHU Hai-tian, LI Chun, MIAO Wei-pao
( School of Energy and Power Engineering, University of Shanghai for Science and Technology, Shanghai 200093 )

Abstract: Based on NACA0021 airfoil and the design principle of small spacing gaps helps to reduce
aerodynamic loss, in order to reduce the velocity loss of fluid flowing from the suction surface to the pres-
sure surface, three new types of flow-deflecting gaps were proposed: Two-Side Flow Deflecting Gap, To-
ward-Inside Flow Deflecting Gap and Toward-Outside Flow Deflecting Gap. The influences of different
gaps on aerodynamic performance and flow field structure of Vertical Axis Wind Turbine were analyzed
through numerical simulation. Then the aerodynamic parameters of three new types of airfoils were com-
pared with those of clean airfoil and the airfoil with non-circular gap. The results show that the aerody-
namic performance of the wind turbine with Toward-Inside Flow Deflecting Gap was better than the clean
wind turbine and the optimal tip speed ratio decreased by 8. 06% , which not only improved the flow field
structure, but also improved the operation stability of the wind turbine. The aerodynamic performance of
the wind turbine with Two-Side Flow Deflecting Gap was better than the clean wind turbine when the tip

speed ratio was low, while the aerodynamic performance of the high tip speed ratio was worse than that of
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the clean wind turbine. Due to the flow separation phenomenon was not alleviated effectively, the im-

provement effect of the Toward-Outside Flow Deflecting Gap was not obvious, resulting in poor aerody-

namic performance. The excessive space of non-circular gap reduced the maximum power coefficient by

15.5% , which was not applicable to straight-blade vertical axis wind turbine.

Key words: gap, passive flow control technique , dynamic stall, vertical axis wind turbine ,numerical sim-

ulation
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