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An Experimental Study on the Aerodynamic Performance of
High-efficient, Small-scale, Vertical-axis Wind Turbine

Jun-Yong Park, Myeong-Jae Lee, Seung-Jin Lee and Seungbae Lee

Key Words: Inlet Guide Vane(]-7 SFH9]), Side Guide Vane(FF W <h9]), Angle of Attack
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Abstract

This paper summarizes the experimentally-measured performance of small-scale, vertical-axis wind
turbine for the purpose of improving the aerodynamic efficiency and its controllability. The turbine is
designed to have a Savonius-Type rotor with an inlet guide-vane and an side guide-vane so that it
achieves a higher efficiency than any lift- or drag-based turbines. The main design factors for this
high-efficient, vertical wind turbine are the number of blades (Z), and the aspect ratio of
Height/Diameter (H/D) among many. The basic model has the diameter of 580mm, the height of
464mm, and the blade number of 10. The maximum power coefficient of 0.50 was experimentally
measured for the above-mentioned specifications. The inlet-guide vane ensures the maximum efficiency
when the angle of attack to the rotor blade lies between 15° and 20°. This experimental results for
the vertical-axis wind turbine can be applied to the preliminary design of turbine output curve based on
the wind characteristics at the proposed site by controlling its aerodynamic performance given as a

priori.
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Table 1 A.O.A. and maximum C) with respect to

« (tangential angle of flow from 1.G.V.
toward rotor)
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g. g. (deg.) P
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Fig. 9 Variation of maximum CJp's with respect to
mean A.O.A.'s for the rotor for the case of
H/D=0.8, Z=10, straight-blade type at u.,
=Tm/s
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Table 2 Optimal geometric parameters of 1.G.V.
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Fig. 12 Velocity vectors around 1.G.V. by CFD at
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Fig. 13 Performances for the cases of with and
without guide-vanes for the case of H/D=
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Fig. 14 Performance changes by the number of

blade (Z) for the case of H/D=0.8, straight-
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