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Effects of guiding vanes on aerodynamic performance of
vortex vertical axis wind turbine
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Abstract; To overcome the problem of low efficiency of the traditional vertical axis wind turbine, the structural
advantages of the wind turbine with guiding vanes are introduced and the effects of guiding vanes on the vortex
vertical axis wind turbine are analyzed in detail. Based on computational fluid dynamics theory, the slippage mesh
technique and the k-& model were used to compare the aerodynamic performance of the vortex vertical axis wind
turbine with and without guiding vanes at a design velocity of 12 m/s. Studies have shown that the guiding vanes
can effectively prevent the direct impact of the coming flow from acting on the suction section of the blade in the
upwind area so as to decrease the drag torque, while the guiding vanes also negatively affect the performance of
blades in the downwind area, but the positive effect of the former is more significant, so the performance of a wind
turbine with guiding vanes greatly improves. The vortex vertical axis wind turbine with arc-type guiding vanes has a
wider operating range, higher optimum tip speed ratio, and higher aerodynamic efficiency. The maximum wind

power coefficient can reach 0. 24.
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Fig. 1 Sketch map of vortex vertical axis wind

turbines with and without guiding vanes
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Fig. 5 Velocity vector distribution of two VAWTs
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