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Numerical Analysis of the Wind Turbine Blade-Tip Vortex

Zhong Weis, Wang Tongguang
(Jiangsu Key Laboratory of Hi-Tech Research for Wind Turbine Design,
Nanjing University of Aeronautics & Astronautics, Nanjing, 210016, China)

Abstract: A numerical simulation is performed on the 1/8 scaled model of NREL Phase W blade, solving
the incompressible Reynolds-averaged Navier-Stokes equations by using the finite volume method. Anal-
ysis on the numerical results reveals the generation and development of the blade-tip vortex. At the be-
ginning, a vortex near the pressure side from the leading edge and another vortex on the suction side
from about the half chord merge into the blade-tip vortex. In the near wake, the blade-tip vortex firstly
moves towards the inner side, which is not caused by rotation but inherited from the characteristics of
the fixed blade. In the far wake, the spiral trace of blade-tip vortex continuously expands in a linear
way. The wake flow is significantly influenced by the induced velocity of the blade-tip and root vortixes
in a considerable long range after the rotor.
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