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A New Type of Vertical—axis Wind Turbine Equipped with the Blades having

Micro—cylinders Installed in front of Their Leading—edges

CHEN Jun', SUN Xiao—Jingl, Huang Dian-Gui’
(1. Shanghai Institute of Applied Mathematics and Mechanics, Shanghai University, Shanghai 200072, China;

2. School of Energy and Power Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China)
Abstract: This paper presents a flow control method using micro-cylinder installed in front of the blade leading edge
and invests the aerodynamic performance of the VAWT equipped with micro-cylinders. Numerical results suggest
that the flow separation is effectively controlled by setting a micro-cylinder in front of the blade leading edge when
the blade works at large attack angle. Meanwhile, the VAWT equipped with micro-cylinders has higher efficiency
than regular VAWT under small tip speed ratio.
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Fig.1 Schematic of the cross section of VAWT
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Fig.2 Schematic of the micro-cylinder in front of blade leading
edge
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Fig.4 Mesh around the airfoil
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Fig.5 Comparison of the lift and drag coefficient between
experiment and numerical simulation at various attack angle
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Fig.6 Lift-drag ratio at various L and d
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Table 1 Comparison of C,, C4 and C;/Cy between NACA0012

and NACAO0012 with micro-cylinder

G Cy C/Ca
NACA0012 0.8928 0.1500 5.95
WERNNEE 1.4481 0.09338 15.51
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Fig.7 Streamlines of NACAQ012 at 18 © attack angle

P 8 3R i A B0 EL TN B I O £k ]
Fig.8 Streamlines of NACA0012 with micro-cylinder at 18 °©

attack angle
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Fig.9 Wind energy utilization efficiency of various L and d at
1.1 tip speed ratio
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Fig.10 Comparison of wind energy utilization efficiency
between regular VAWT and VAWT with micro-cylinder at
various tip speed ratio
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Fig.11 Streamlines of regular VAWT
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Fig.12 Streamlines of VAWT with micro-cylinder
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