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Effects of Reynolds number on the performance and approximate modeling of
the small straight-bladed vertical axis wind turbine

Seiji Yamada®

Tomohiro Tamura*' and Shinsuke Mochizuki*2

The present experimental study focused on a small wind turbine which has accessible possibility of renewable energy. A straight-bladed
vertical-axis wind turbine is one of the reliable wind turbines, since it is fiee from the directional control for wind and has simple blade structure.
Understanding of wind turbine performance in low Reynolds number region is one of the important issues, because the wind turbine size is small and it

is often used in a low wind velocity environment.

Effect of Reynolds number on the torque and power characteristics of a small straight-bladed vertical axis wind turbine has been investigated
experimentally under various wind velocity. Lager Reynolds number based on wind velocity and representative length of wind turbine increases the
maximum torque and maximum power coefficients. The tip speed ratio for the maximum torque coefficient is almost independent of Reynolds number.
Otherwise, the tip speed ratio for the maximum power coefficient increased as increasing the Reynolds number. The wind turbine performance can be
successfully explained by simple analytical functions, that is, the torque and power coefficients can be well represented in logarithmic, quadratic or cubic

functions of the Reynolds number and tip speed ratio.
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