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Comparison and Analysis of Aerodynamic Characteristics of Vertical
Axis Wind Turbines for Distributed Energy Sources Applications

Li Zheng, Qi Weigiang, Sun Hexu

(School of Electrical Engineering, Hebei University of Science and Technology, Shijiazhuang 050018, China)

Abstract: By building three models of vertical axis wind turhine (VAWT) , the calculation and analysis of three
models were implemented by using ANSYS CFX flow field modules. The differences between the three wind
turbine models were compared in different ways. Through force analysis of the three models, the changes of forces
with the tip speed ratio were obtained, and the corresponding relationships between the lift and drag forces were
determined, the effects of turbine placement forms on the lift and drag forces were also defined. Based on the
study of the VAWTs parameters, the wind energy utilization coefficient and torque coefficient curve of three kinds
of VAWTSs were obtained and the comparison between two curves was made. In addition, the relative velocity and
pressure of the VAWTs at different positions were analyzed and compared, the pressure expression of Jensen
wake model was presented. In a word, the research results provide the reference for the optimum design and
contrast of VAWTs for distributed energy sources applications in the future.
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