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Abstract : Numerical simulations combined with theoretical analysis were used to analyze the wake of a
300 W horizontal-axis wind turbine with S-shaped airfoil under different wind speeds and yaw angles to
explore variation characteristics of the wake. At first, the relationship between yaw angle and wind tur-
bine output power was derived; then the deviation of the wake center and the variation of turbulence
intensity in the wake were analyzed at different yaw angles. The results show that the pressure

difference across the airfoil surfaces decreases with increasing yaw angle. The positive and negative
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pressure peak on the blade surfaces occurs once at every 120° azimuth angle. The critical interval of

adverse yaw angle, which can cause obvious loss of wind turbine output power, is 10°~15°. The devia-

tion degree of wake velocity center towards the negative direction of the X—axis is intensified with in-

creasing yaw angle when the axial length is less than 1D. As the axial length being longer than 1D, the

deviation degree increasing when the yaw angle is smaller than 15°, and decreases when the angle is

greater than 15°. As the yaw angle increases, the maximum turbulence intensity in the wake is increased,

and the wake turbulence intensity is restored quickly, thus the wake is shortened. The turbulence intensity

distribution on both sides of the wake is asymmetrical and shows different variation patterns with yaw angle,

resulting in the wind turbine wake having a more complicated turbulence environment.

Key words: horizontal-axis wind turbine ;yawed condition ; wake ; deviation ; turbulence intensity
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Tab.1 Wake deviation parameters behind wind turbine
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