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Fig. 1 Schematic diagram of two dimensional wind wheel
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Table 1 Basic parameters of vertical axis wind turbine
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Fig. 2 Computational domain and boundary conditions
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Fig. 3 Computational grid and local magnification
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Fig. 4 Grid independence verification
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Fig. 5 Comparison of simulated and experimental values of

wind energy utilization coefficient
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Fig. 6 Schematic diagram of variable pitch control principle
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Fig. 7 Wind energy utilization coefficient C, under different

working conditions
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Fig. 8 Relationship between dynamic lift
coefficient and azimuth angle of single blade under

variable pitch control
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RESEARCH ON ACTIVE FLOW CONTROL METHOD FOR
VERTICAL AXIS WIND TURBINE

Yuan Quanyong', Li Chun'?, Yang Yang'
(1. Energy and Power Engineering , University of Shanghai for Science and Technology, Shanghai 200093, China;
2. Shanghai Key Laboratory of Multiphase Flow and Heat Transfer in Power Engineering , Shanghai 200093, China )

Abstract: An active variable pitch control method is proposed to improve the instable flow caused by the continuous
variation of the angle of attack for vertical axis wind turbines. First of all, the feasibility and effectiveness of the
numerical simulation method have been validated by the experiment results. Afterwards, the two-dimensional flow fields
of the wind turbine with and without pitch control have been simulated in order to obtain the aerodynamic performance
and flow field structures of the wind turbine under different pitch conditions. Numerical results indicated that the pitch
control leads to a more appropriate variation of angle of attack at different azimuth angles resulting in a better
aerodynamic performance. Wind energy utilization coefficient with pitch control has been increased, and with the
increase of the maximum pitch angle, wind energy utilization coefficient increases firstly and then decreases. The
maximum wind energy utilization coefficient could be improved the 33.2%. Meanwhile, the active pitch could eliminate
the flow separation at trailing edge of the blade, blade vortex dissipation trajectory fits the wind wheel to rotate
circumference better. In addition, the fluctuation of torque coefficient amplitude has been decreased leading to a longer
operating life of the wind turbine.

Keywords: vertical axis wind turbine; flow control ; numerical simulation; aerodynamic characteristics



