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ABSTRACT Recently, vertical axis wind turbines have been widely used to produce electricity even in urban. This system has several
merits, such as low sound noise, easy installation of the generator, and simple structure without a yaw-control mechanism and so on.
However, its blades are operated under the influence of the trailing vortices generated by the preceding blades. This phenomenon
deteriorates its output power, and also makes difficulty in predicting correctly its performance. Even though there are many prediction
methods, the CFD could be a very accurate prediction method. For this, this method needs the transient analysis and three-dimensional
(3-D) computation. However, this full 3-D CFD could be hard to be a practical tool because it requires huge computation time.
Therefore, the reduced computational domain was applied as a practical method. In this study, the computations were conducted in the
reduced computational domain and compared with the experimental results reported in the literature. It was examined the mechanism
of the difference between the experimental results and the computational results. In addition, it showed this computational method
could be an effective method in the design methodology using the optimization algorithm.

Key words Vertical Axis Wind Turbine(4> %] 23 & €| H1), Turbine Performance(E] ¥14 %), CFD(A AF-8-A)), Transient Analysis
(8] A A3l A1), Power Coefficient(Z 2 A 52)

Nomenclature h : computational domain height
H :rotor blade height
¢ :chord of blade

C, : power coefficient [ P/ (pAVZ /2))]

: number of bade

: output power [Tw]

: radius of wind turbine

1) Gyeongsang National University, Research Center of Aircraft  wind velocit
Parts and Technology : wind velocity

2) Department of Aeromechanical Engineering, Kyungwoon : first cell height near wall [yu./v]

University : azimuth angle
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Tel: +82-55-772-1586 Fax: +82-55-772-1580 w :angular velocity of rotor [rad/s]

: tip speed ratio [ Rw/ V,.]
o :solidity [eN/ (2R)]
7 :torque [N.m]
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Table 1. Specifications of VAWT and experimental condition
for comparison

Castelli® Howell’?® Takao®!
blade NACA0021 NACA0022 NACAO0015
chord,c [mm] 85.8 100 137
dia, D [mm] 1030 600 600
height H [mm] 1456.4 400 700
V., [m/s] 9 3.16-5.45 9
N 3 3 3
solidity, o 0.25 0.5 0.685
Htunnel [m] 4.0 1.2 -
Wtunnel [m] 4.0 1.2 -
Dtunnel [m] - - 1.8
max, Cp 0.31 0.22 0.09
TSR at Cpmax 2.6 2.2 1.1
blockage 9.38% 16.70% 16.50%
year 2011 2010 2008
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