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Abstract; To investigate the aerodynamic performance variations of large vertical axis wind turbines
(VAWTs) under different layout configurations, this study focuses on a three-bladed H-type VAWT. U-
sing numerical simulation methods, the effects of wind farm layout factors, torque coefficients, and flow
field characteristics were studied for two identical VAWTs arranged in staggered, parallel, and tandem
configurations in a three-dimensional wind field. The results show that among the three layout factors in
the staggered arrangement, the influence on VAWT aerodynamic performance from highest to lowest is;
the angle between the incoming flow and the axis connecting the two wind turbine centers, the spacing
between wind turbines, and the turbine rotation direction. The optimal staggered layout obtained through
orthogonal optimization provides less aerodynamic performance gain than that of parallel layout with a tur-
bine spacing of 1.5D. In the parallel layout, both two VAWTs experience increased torque, while in the

staggered layout, the torque coefficient of the rear side VAWT increases more significantly. In the tandem
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layout, the downstream VAWT generates almost no effective torque and even degrades the aerodynamic

performance of the upstream VAWT. When the spacing between wind turbines and the angle between the

incoming flow and the turbine axis in the staggered layout are too small, the wakes of the two wind tur-

bines overlap. In the tandem layout, the velocity in the middle section of the wake decreases significant-

ly, but the wake recovery at the end occurs more rapidly.

Key words: vertical axis wind turbine ( VAWT), wind farm layout, computational fluid dynamics

(CFD), aerodynamic performance, optimization
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