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Abstract The purpose of this work is to model wind turbine noise sources and propagation in the atmosphere, in order to better understand the characteristics of wind turbine noise at long range, and to help wind turbine manufacturers and wind farm developers meet the noise regulations. Broadband noises generated aerodynamically, namely turbulent inflow noise, trailing edge noise and separation/stall noise, are generally dominant for a modern wind turbine. Amiet’s analytical model is chosen to predict turbulent inflow noise and trailing edge noise. It is then applied on a full-size wind turbine to obtain the noise emission level in the near field. Cases with constant wind profiles and no turbulence are used first, then wind shear and atmospheric turbulence effects obtained from Monin-Obukhov similarity theory are included. Good agreements against field measurements are found when both turbulent inflow noise and trailing edge noise are considered. Classical features of wind turbine noise, such as directivity and amplitude modulation, are recovered by the calculations. Next, Amiet’s theory is coupled with propagation models to estimate noise immission level in the far-field. A method to couple the source model to a parabolic equation code is also proposed and validated to take into account atmospheric refraction effects. Depending on the propagation direction, noise levels vary because the ground effect is influenced by wind shear and the presence of the shadow zone in the upwind direction. Finally, the point source assumption is reviewed by considering numerical propagation models.
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