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In this study, a new analytical approach is presented and validated to predict wind farm power production. The new
model assumes a Gaussian distribution for the velocity deficit in the wake which has been recently proposed by
Bastankhah and Porté-Agel (2014). To estimate the velocity deficit in the wake, this model needs the local wake
growth rate parameter which is calculated based on the local turbulence intensity in the wind farm. The interaction
of the wakes is modeled by use of the velocity deficit superposition principle. Finally, the power curve is used to
estimate the power production from the wind turbines. The wind farm model is compared to large-eddy simulation
(LES) data of Horns Rev wind farm for a wide range of wind directions. Reasonable agreement between the
proposed analytical model and LES data is obtained. This prediction is substantially better than the one obtained
with common wind farm softwares such as WAsP.


