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Study of Wake Characteristics of Wind Turbine Based on Large—Eddy Simulation
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Abstract: In this paper, the Large—Eddy Simulation (LES) and the Actuator Line Method (ALM) were coupled to simulate the
horizontal axis wind turbine under uniform inflow. The wake characteristics of wind turbine under three SGS models are discussed.
The results show that reynolds stress and turbulent shear stress have obvious maximum and maxima values in the tip vortex and
root vortex region. The wake increases isotropy gradually with the change of downstream position and the average velocity defect is
more durable than the generated turbulence. The axial velocity interference factors and velocity circulation along the blade radial
direction are almost the same when use different SGS models under the same tip velocity ratio. The wake vortex at the same position
is composed of vortices with different strength ,and the vortex with smaller energy is the main part of the composition of the wake
vortex. During the development of the wake ,the vortex with stronger intensity is concentrated in the center of the wake vortex ,and
the vortex of smaller intensity is distributed in the periphery of the wake vortex.It can predict similar wake characteristics for used
three SGS models , and the choice of SGS model has less influence on the simulation of wake.The solving process only has numeri-
cal dissipation when vy get the value of zero ,and it still obtains good simulation results.
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