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Design for a circular arc shaped multi-blade windmill

Choo Kwon Chul, Kim Dong Keon , Yoon Soon Hyun
Key Words : Vertical axis wind turbine( 53 FZE] V), Drag force( §}2)

ABSTRACT
The characteristics of the circular. arc shaped multi-blade windmil are investigatedl. The prototypical

windmill was tested in the laboratory at wind tunnel speeds of 55, 9.4m/s. and the model windmill was
also tested in the laboratory. The power and torque coefficients were studied as functions of the blade
section, the aspect ratio for blade diameter and windmill radius(M = 0.3, 0.5, 0.7), the number of blades and
finally the tip-speed ratio. The analysis of the experimental results for the model windmill showed that
there is the highest revolutions per minute(RP.M) at the circular arc shaped multi-blade windmill having
the blade number 10, aspect ratioM = 0.7). and the results for the prototypical windmill showed that the
power coefficient increased to a maximum value and then decreased again with an increase in the tip speed
ratio, while the torque coefficient decreased directly with an increase in the tip speed ratio Finally, the
experimental results were compared with the Savonius blade. the maximum power coefficient for the arc
shaped blade was greater than for the Savonius blade and occured at a lower tip speed ratio..
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Fig. 1 Variation of the Mean wind speed
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(a) Wind turbine model apparatues

(b) Blade shape
Fig. 2 Wind turbine model and blade shape
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Fig. 4 The photograph of the wind turbine prototype
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