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Blade Simulation of Small H-Vertical Axis Wind Turbine Based on
Optimal Wind Power Coefficient
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Abstract A two—dimensional CFD model of the external flow—field for a 1kW H-vertical axis wind turbine is established by using the
software of Flunent. The sliding mesh technique and the SST £ -w turbulent model are adopted. The model is intended to study the
impact of different lengths of chord and different shapes of airfoil on the wind power coefficient for the H—vertical axis wind turbine. By
fixing the Gurney flap of different heights on the tail of blade, the efficiency improvement of wind power coefficient is studied, and the
curve of wind power coefficient for the H-vertical axis wind turbine with the tip—speed under different situations is derived. The results
show that the blade of NACA 0018 with the chord length of 300mm is relatively suitable for an H—-vertical axis wind turbine. The H-
vertical axis wind turbine works more effectively at a tip—speed ratio from 2.5 to 3.5. The wind power coefficient of H—vertical axis wind
turbine is able to be increased 3% by using the Gurney flap with flap height equaled to 1% of chord length and tip—speed ratio of 2.8.
Keywords H-vertical axis wind turbine; CFD model; airfoils; length of chord; Gurney flap; power coefficient
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Fig. 1 Simplified scheme of 2D model
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Fig. 2 Scheme of computational domain
of wind turbine
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Fig. 3 Scheme of rotational domain grid
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Fig. 4 Wind power coefficient curves with the different
lengths of blades chord changed with tip—speed ratio
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Fig. 5 Wind power coefficient curves with different
airfoils changed with tip—speed ratio
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Fig. 6 Wind power coefficient curves for original and
blades with different heights of Gurney flap
changed with tip—speed ratio
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