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Research on a vertical-axis wind turbine equipped with straight blades whose pitches
can be controlled

/N ORERA D
Teruaki Koide?

Abstract : In a flow around a vertical-axis wind turbine, it is well known that resultant velocity toward a straight
blade drastically varies about azimuth. This variation cause flow separation around the blade leading to
unfavorable influence on windmill performances. Therefore it will be a favor if blade pitch can be changed at
optimized variable angles. Present study introduced working of blade pitch angle passively changed due to fluid
force and centrifugal force, etc. The change of pitch angle was achieved by the operation of an elastic cord linked
between a leading edge of the blade and an outer edge of the end-wall. Flow visualization around the windmill
revealed that angle of attack against the blade had significant influence on performance of the windmill. Flow
visualization showed that fluid force was essential to be exerted in radial direction to contribute to a revolution of
the windmill. An addition of a pair of pulleys between the links of the elastic cord achieved a favorable motion of

the half turn of the blade, which led to an ideal periodic change of the angle of attack.

Keywords : Vertical axis wind turbine, Flow visualization, Wind power generation, Blade pitch angle control
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