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Wind Turbine Aerodynamic Performance Prediction Based
on Free-Wake/Panel Model Coupled Method
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Abstract ; The aerodynamic performance of a wind turbine mainly depends on its blades. It is also influ-

enced by its fuselage including nacelle and tower. A free-wake/panel model coupled method is presented

to investigate the aerodynamic interactions of wind turbine rotor and fuselage. In this method, a free-

wake model is established in which the blade is replaced by a lift line set at a quarter chord position and

vortex filaments extend from the trailing edge of blade. One-order panel method is used to calculate the

potential flow around nacelle and tower. Finally, the aerodynamic performance of the NREL phase VI

wind turbine is calculated using the coupled algorithm and the results are compared with the experimen-

tal data for validation.
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