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DESIGN CONFIGURATION AND PERFORMANCE EVALUATION OF CROSS-FLOW WIND ROTORS
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Abstract

The cross - flow wind rotor is a type of wind rotor which has high torque and low speed
characteristics. Untill now, there has been little systematic work on the optimum design
configuration of cross-flow wind rotors. In the present work, various model tests were
carried out in a wind tunnel, in order to determine this optimum configuration, The effects
of four design parameters on the aerodynamic performance were experimentally determined. The
parameters were the pitch angle of the blades, the number of blades, the blade -
chord/diameter ratio, and the aspect ratio. From the experimental results, for all cases, it
was found that the torque curves are approximately linear with the tip speed ratio. It was
also found that the torque curves reach zero almost at the same tip speed ratio of about
0.75. The maximum value of the power coefficient is approximately 0.12 and the
corresponding value of the tip speed ratio is about 0.37. Moreoover, the author’s proposed
expressions for torque and power characteristics were excellent agreement with the
experimental results. Thus, the rotor configuration giving the maximum torque and power was
deduced from these mesurements. Finally, the visualizations of the flow in and around the
cross - flow and Savonius rotors were also conducted in a smoke wind tunnel.

Key words : cross - flow, wind rotor, wind tunnel, model test, torque, power, tip
speed ratio
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No.of | Angle Chord | Height | Diameter

Blade (deg) (mm) (mm) (mm)
No. 1 18 34 60 500 300
No. 2 18 34 44 500 300
No. 3 15 34 76 500 300
No. 4 15 34 60 500 300
No. 5 15 34 44 500 300
No. 6 12 34 76 500 300
No. 7 12 34 60 500 300
No. 8 12 34 44 600 250
No. 9 18 34 80 375 400
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