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Abstract: To achieve active pitch control for vertical axis wind turbines (VAWT) within a wide range of
tip speed ratios, taking a three-bladed VAWT with NACA 0018 airfoils as an example, the computational
fluid dynamic (CFD) method was utilized to implement blade pitch control through a pitch coefficient
across a broad range of tip speed ratios. The differences in aerodynamic and flow field characteristics of the
VAWT before and after variable pitch controls were compared. The results show that variable pitch control
can effectively enhance blade aerodynamic efficiency at each tip speed ratio, with the optimal pitch coeffi-
cient increasing as the tip speed ratio rises. At low tip speed ratios, the blade angle of attack should be re-
duced to mitigate flow separation, while at high tip speed ratios, the blade angle of attack should be in-
creased to improve blade aerodynamic efficiency and shorten wake length. After variable pitch control, the
overall aerodynamic efficiency of the VAWT increases by 83.86% and 10.53% at tip speed ratios of 1.25
and 4.25, respectively.
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