Numerical Study of Effect of Winglet Planform on a Horizontal Axis Wind Turbine Performance
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ABSTRACT

 Wingtip vortices are important phenomena that associate many engineering applications such as airplanes, pumps and wind turbines. Over the past decades, number of researches numerically and experimentally have been investigated the mechanisms of the wingtips formation to gain a better understanding and then to reduce their drawbacks. Winglet is an extended blade that adds to the blade tip to weaken the strength of the wingtip vortices by diffusing them away from the blade tips. Unlike non-rotating wing, winglet parameters have not been investigated extensively for rotating wing for instance wind turbine. However, there is a similarity in aerodynamic flow field analysis between rotating and non-rotating wing. The present work involves study of the effect of winglet planform and winglet airfoil thickness numerically on the wind turbine performance using the Computational Fluid Dynamics (CFD) tools. NREL phase VI is used as baseline rotor and the CFD results are validated with the experimental data of the output power and pressure coefficients for six different wind speeds.
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