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Aerodynamic characteristics of a vertical axis wind turbine blade

Jee-Young Shint - Young-Seck Son* - Duk-Guen Cha** - Cheol-Gyun Lee** - I-Cheol Hwang*x:x

Abstract | The objective of this study is to investigate the aerodynamic characteristics of
a vertical axis wind turbine blade as the basic study of a design of a vertical axis wind
turbine. The lift and drag coefficients of the various shape of the vertical axis wind
turbine blades are analyzed and compared using the CFD code Fluent. To validate the
numerical analysis, the predicted results of the Fluent are compared with those of the
Xfoil code and the experimental results. We conclude that the program Fluent can be
used to predict the aerodynamics of the wind turbine blade. By comparing the predicted
results of the aerodynamic characteristics of the different shape of the blades, an
appropriate shape of the blade is suggested to design the vertical axis wind turbine

blade.
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(a) airfoil(NACAOQ018)

(b) flat plate
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(d) circular arc
Fig. 1 Shape of the VAWT blade
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Table 3 Comparison of the lift and drag coefficient
(a) AOA=(°

Shape AOA CL Cp | |CL/Cpbl
NACA0018 0 0.076 0

Plate 0.096 0
Semi circle -0.322 | 0.405 0.80
-1.234| 0.115 10.7

olo|lolo
(e

Circular arc

(b) |AOA|=10°

Shape AOQA CL Co | ICL/Col
NACA0018 10 | 0.715 ] 0.139 | 5.16
Plate 10 | 0622|0214, 291
10 | 1.631 | 0.526 | 3.10
-10 |-0.490|.0.551 | 0.89
10 1939 |0210| 921
-10 |-0.332] 0.193 | 1.72

Semi circle

Circular arc

(c) JAOA|=20°
Shape AOA CL Cp | ICL/Col
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20 2.029 | 0.574 3.64
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