¥R

WP eS¢ >~ & —  WFgEsi: No. 27 P1 - 6 (2015)

INEGEEEMREOMEREANRIETEAELOEE

WA - B -

2AEN"

Effects of Tip Speed Ratio on the Performance of the Small Straight-bladed
Vertical Axis Wind Turbine

Seiji Yamada*', Tomohiro Tamura* and Shinsuke Mochizuki*

In the present experimental study, effects of the tip speed ratio on temporal torque variation for a small straight-bladed vertical-axis wind turbine
with symmetric airfoil and asymmetric airfoil blades were investigated in relation to the time mean torque characteristics. For both symmetric airfoil and
asymmetric airfoil, regardless of the tip speed ratio, the maximum value of temporal torque variation that takes at an azimuth angle of the blade located
in upstream increases with increasing tip speed ratio, and it takes the maximum value at a certain tip speed ratio. The maximum value of temporal torque
variation has significant contribution to the mean torque, in higher tip speed ratio region, in addition to the reduction of the maximum value of temporal
torque variation, the reduction of the torque in the area that direction of travel of the blade and the main flow direction is the same greatly influences the
reduction of the mean torque. The mean torque reduction ratio with respect to the tip speed ratio after the maximum value of the mean torque of the
asymmetric airfoil is smaller than that of the symmetric airfoil, because the temporal torque increase in the area which direction of travel of the blade is
opposite to the main flow direction has contribution to the reduction of the mean torque.
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