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EXPERIMENTAL AND NUMERICAL INVESTIGATION OF SMALL-SCALE WIND TURBINE WAKES
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ABSTRACT

In this study, we conducted wind tunnel experiments using two types of wind turbine models
(MEL blade: rotor diameter 1000 mm and Zephyr blade: rotor diameter 1160 mm) with
different wind turbine blade shapes. In particular, we measured the wake velocity deficit
distributions in the near and far wake regions behind a wind turbine at the optimum and stall
tip speed ratios. Based on the obtained results, the airflow characteristics at each tip speed
ratio were investigated. After that, we focused on the behavior of the wind turbine model of
the MEL blade operating at the optimum tip speed ratio and conducted a large-eddy
simulation using the actuator line model. The numerical results were compared with the
wind tunnel experiment results. At the same time, based on these results, we examined in
detail the three-dimensional structure of the wind turbine wake. As a result, it was shown
that the generation and collapse of tip vortex strongly influences the airflow characteristics
in the wind turbine wake region.
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Specifications
*Max wind speeds  : U=30m/s (60m/s at 2nd test section)
Turning vanes *Turbulence intensity : Ty / U < 05%
*Traverser : X-axis, 0-15m : Y-axis, 0-32m : Z-axis, 0-1.5m
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