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Wind response evaluation formulas for wind turbines
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ABSTRACT

Equivalent static wind load evaluation formulas considering the dynamic effects based on gust loading
factors and the reduction coefficients were proposed to estimate the design wind load on the wind turbine
in complex terrain. The second order moment of along wind fluctuation was considered to estimate the
mean and standard deviation of wind loads. A gust loading factor based on a non-Gaussian assumption is
derived to estimate the nonlinearity of wind loads, especially in the high turbulence intensity and is
simplified by using the skewness of wind load in consideration with the resonance and background
responses. The predicted wind responses by proposed methods showed favorable agreements with those by
a full dynamic simulation. Finally, simplified formulas for gust loading factors were proposed to estimate
the maximum wind load in various terrains.
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