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Fig. 1 Stress analysis diagram of blade element on

windward side
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Fig. 2 Stress analysis diagram of blade element on leeward side
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Fig. 3 Wind speed and force analysis diagram of

wind wheel circumference
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ANALYSIS OF C; VALUE OF VERTICAL AXIS
WIND TURBINE BASED ON EQUIVALENT SOLIDITY METHOD

Yang Shuai, Wang Huajun, Zhang Jiaan, Zhu Hongxi
(School of Control Science and Engineering , Hebei University of Technology , Tianjin 300130, China)

Abstract: Wind turbine generator system of vertical axis wind turbine has the advantages of convenient maintenance,
low cost and low noise, but it lacks a targeted analytical method in the Cp» value. This article, which based on Blade
element-momentum theory model, established the model of vector pneumatic and analyzed the blade at 360 degrees on
the circumference of the static dynamic characteristics. This article also analyzed torque and power of the blades under
various azimuth. And a calculation method of rotor power coefficient of the vertical axis wind turbine based on equivalent
solidity method is put forward. Using Matlab to calculate the rotor power coefficient of vertical axis wind turbine, and the
proposed method is verified by prototype testing, test results showed that actual rotor power coefficient of prototype is
similar to the numerical results. Therefrom, The effectiveness of the proposed method is verified.

Keywords: horizontal axis wind turbine; blade element-momentum theory; rotor power coefficient; equivalent solidity

method



