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Effect of tip vortex release cycle on wind turbine wake

by
Yosuke Shinozaki, Yasutada Tanabe, Takashi Aoyama, Yuichi Matsuo, Chuichi Arakawa and Makoto lida

ABSTRACT

The purpose of this study is to understand the effect of release frequency of tip vortices which are shed from blade tips on a wind turbine
wake. In wind farms, wind turbines are installed collectively and that results in a reduction of power generation. This problem requires proper
designs of wind farms and knowledge about a wind turbine wake. Recent studies have revealed that tip vortices have a strong influence on
wind turbine wakes. In this study, wakes from Mie University wind turbine of varying operating conditions are calculated by using
Computational Fluid Dynamics (CFD), and energy transitions in the wind turbine wakes are examined. In the calculations, release frequencies
of tip vortices are changed by changing tip speed ratio and the number of blades. The CFD results show the same trend of kinetic energy
transition when the vortex release frequency is close. And the CFD results also show that when vortex release frequency becomes higher, a
minimum value of energy becomes smaller and energy recovery rate becomes larger. This tendency is considered to be caused by the fact
that when the frequency becomes higher, the interval between the vortices becomes narrower and the barrier effect which restrains momentum
exchange between a wake and a mainstream becomes greater.
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