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Experimental Study on Aerodynamic Characteristics of Cross Flow Type of Vertical Axis Wind Turbine
(Power Up Approach by Setting a New Guide Vanes)
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Vertical axial cross flow type of wind turbines are considered to have superior characters in comparison with the
conventional propeller type of HAWT, i.e., operating as strong torque at starting and all direction of the wind without the yaw
drive system which lead to the simple structure and low cost while the performance is inferior to that in power. .

In this paper, aerodynamic performance characteristics of the cross flow type of wind turbine were studied experimentally
by using sub-scale model, especially considering the effect of guide vanes and its arrangement. Subsequently, two upper and
lower front guide vanes were cleared to be effective in performance. The aerodynamics characteristics of the turbine with the
conventional / two guide vanes for 16 and 30 rotors condition were discussed to specify the performance, correlated by tip

speed ratio with the power and the torque coefficients.
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Fig.1 Physical Model of Cross Flow Type of Wind Turbine
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Fig.2 Experimental Apparatus and Measurement System
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Fig.3 Experimental Model of Cross Flow Type of W.T
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Fig.4 Sealed Section of Guide Vanes
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Fig.5 Power Characteristics (Sealed Section,Vw=4.0m/s)
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Fig.6 Torque Characteristics (Sealed Section,Vw=4.0m/s)
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Fig.8 Power Characteristics (Vw=4.5m/s) for 30 Rotor Blades
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Fig.9 Torque Characteristics (Vw=4.5m/s) for 30 Rotor Blades
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Table. 1 efficiency comparison for Cp (Vw=4.0m/s)

Cp OHmEE | KA
FAFIR 0 & 0. 0597 1. 00|
B mENFR 0.1212 2.03 1. 00
EAFRBRK 0. 2041 3.42 1.68
Table. 2 efficiency comparison for Cq (Vw=4.0m/s)
Cq 'R.& % 8 B
KRFR 0 &K 0.6770 1.00
B AEANPR 1. 0306 1.52 1. 00,
XA PR R 1.3708 2.02 1.33
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Fig.10 Power Characteristics (Vw=4.5m/s) for 16 Rotor Blades
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Fig.11 Torque Characteristics (Vw=4.5m/s) for 16 Rotor Blades
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