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Effects of Solidity and Number of Rotor Blades for a Small Straight-Bladed

Vertical Axis Wind Turbine

Seiji Yamada®,

Tomohiro Tamura* and Shinsuke Mochizuki*

The net rotor torque driven by a straight-bladed vertical axis wind turbine has temporal variation for the azimuth angle of the blade. The torque
variation should be investigated to understand the performance of the wind turbine. The solidity is important to determine the characteristics of the wind
turbine. We have experimentally studied effects of the ratio of the chord length for the rotor radius and number of rotor blades to the mean torque and
power characteristics and temporal torque variation at any azimuth angle of the blade. The mean torque and power increase with the larger ratio of the
chord length for the rotor radius over relatively lower tip speed ratio. The maximum mean power coefficient takes the largest value at certain the ratio of
the chord length for the rotor radius. The mean torque and power of the wind turbine with 2 blades are larger than the turbine with 3 blades for the same
solidity. The value of the torque variation at an azimuth angle of the blade located in both upstream and downstream affect the mean torque
characteristics. These increase with the larger ratio of the chord length for the rotor radius. The maximal value of the torque variation emerges at the
azimuth angle of the blade located in near the most upstream, and it has significant contribution to the mean torque. The maximal torque of
the wind turbine with 2 blades is remarkably larger than the wind turbine with 3 blades for the same solidity.
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