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Abstract: The performance of a vertical-type wind power generator system was predicted by CFD analysis. In
the analysis, the reaction torque was calculated for a given rotational speed of the blades. The blade torque
of a wind power system was obtained for various rotational speeds, and the generation power was calculated
using the obtained torque and the rotational speed. The optimum generator specification, therefore, could be
decided using the relationship between the generated power and the rotational speeds. The effects of the
number of blades and blade shapes on the generation power were also investigated. Finally, the analysis
results were compared with the experimental results.
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Fig. 1 Shape of wind turbine blade
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Fig. 2 2-dimensional analysis model: (a) Number of
blades=3, open inside, (b) number of blades=6,
open inside, (c) number of blades=6, closed
inside
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Table 1 Analysis cases

No. Ol}lug?;fés Winczn://E;;OCity Inside wind path
1 3 5 Open (Fig.2 (a))
2 3 12.5 Open (Fig.2 (a))
3 6 5 Open (Fig.2 (b))
4 6 12.5 Open (Fig.2 (b))
5 6 12.5 Closed (Fig.2 (c))

(a) Pressure distribution

V [m/s]
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(b) Velocity vector plot

Fig. 3 Pressure and velocity vector plots (wind
velocity=12.5 m/s, number of blades=6,
open inside)
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(b) Velocity vector plot

Fig. 4 Pressure and velocity vector plots (wind

velocity=12.5 m/s, number of blades=6,

closed inside)
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Fig. 5 Calculated blade torque (open inside)
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Fig. 6 Calculated average torque and power for rotational
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Fig. 7 Calculated torque and power for 5.0 m/s of
wind velocity
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Fig. 8 Calculated torque and power for 12.5 m/s of
wind velocity
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