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Computational fluid dynamics analysis and wind tunnel experiments on a wind farm
consisting of closely spaced small vertical-axis wind turbines
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To investigate mainly the effects of wind direction and distance between
wind turbines on the performance of a wind turbine pair, wind tunnel experiments using two small
vertical-axis wind turbine models closely installed and computational fluid dynamics (CFD) analysis
had been conducted. Regarding the rotation speed behavior, qualitative agreement was found between
the experiments and the numerical analysis, such as the finding that the average rotation speed of a

turbine pair rotating in the same direction is higher than that in the opposite direction. However,
the wake of a three-dimensional experimental wind turbine was deflected greater than that of a
two-dimensional numerical turbine model. A phase synchronization phenomenon was observed in the
cases of turbine pairs in which each turbine rotates mutually in opposite direction, and the
principle was made clear in this study.
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