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Development of a High-Performance Cross-Flow Wind Turbine
(On the Effects of Ring-Diffusers and Multiple-Guide Vanes
on the Power Augmentation for a Cross-Flow Wind Turbine)

Yukimaru SHIMIZU, Minoru TAKADA and Jinsaku SAKATA

The purpose of this study is to determine experimentally the effect of multiple guide-vanes and
ring diffusers on the power augmentation for a Cross-Flow wind turbine. Wind tunnel experiments
have been carried out for various parameters including the number of the blades of the Cross-Flow
rotor, pitch angle, and the configuration of the ring diffusers and guide-vanes. The optimal
configuration of the guide-vanes and the rotor is determined. Comparative studies have been
undertaken with reference to relevant previous investigations to determine the Cp of the Cross-Flow
wind turbine with the ring diffusers and the guide-vanes. On the basis of the wind tunnel tests, a field
experimental Cross-Flow wind turbine has been developed and tested. The results of the field tests
are compared to those of the wind tunnel tests and discussed in details.
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Fig.5 Performance of the ring diffuser power
augmentation systems
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Fig.6 Optimal guide-vane setting angles
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Fig.8 Change in the optimal pitch angles for the ring-
diffuser system as the number of the blades
increases from 6 to 36
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Fig. 10 Comparison of Crmax taking the blockage effect
into account
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Fig. 11 Experimental set-up for the field test
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