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A Study of Vertical Axis Wind Turbine by Simulation
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Abstract This paper designed the main blade in V-shape and tried to identify the best design conditions
by changing the main blade angle and wind speed. When the main blade open angle was maintained at
120° and the sample2 with an angle changed by 30° was compared with the sample3 changed by 60°,
the power output of sample2 was 3.8[kW], the power coefficient was 0.12, and the power output of
sample3 was 6.0[kW], the power coefficient was measured as 0.18. So the power output of sample 3 was
58% higher than that of sample2, and the power coefficient was increased by 50%. The power
coefficient was 0.18 and the wind speed was changed to 10[m/s] at 6.0[kW] at wind speed of 7[m/s| by
fixing main blade open angle of 120° and angle of 60°. The output was measured at 7.7[kW] and the
power coefficient at 0.23. When the wind speed was high, the power output increased by 28% and the
power coefficient increased by 83%. Also, sample4 was 103% higher in output and 92% more in
efficiency than sample2.

Key Words : FEM(Finite element method), V-shape Blade, Vertical Axis Wind Turbine, Wind turbine, Wind
power
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Functional Spec 3D Analysis
« Blade chord length + 3D Modeling
« Blade height + Meshing

+ Turbine radius + Boundary condition
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2D Analysis Final Design
» 2D Modeling
+ Meshing + Design Modelling

+ Boundary condition
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Table 1. Major design values of samplel~sample4
wind turbine | sup | main blade
Shape speed | diameter blade Open
angle | angle angle
spi 7Im/s] | 9lm] 45° | 0° 90°
sp2| Vi 7im/s} | 9Im] 45° | 30° 120°
sp3| Ve 7im/s} | 9Im] 45° | 60° 120°
spd| Ve 10[m/s} | 9lm] 45° | 60° 120°
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nt and Power output values

wind ToR | Power power
speed(V) output(P) | coefficient(Cp)
spl | 7[m/s] 0.4 1.7[kWI] 0.15
sp2 | 7lm/s] 0.4 3.8[kw] 0.12
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Fig. 4. Results for power output and power
coefficient
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Table 3. Calculation results of output current and
output voltage for sample1~sample4

output current(]p) output voItage(E;))
sample1 | 9.42[A] 31.93}V}
sample2 | 24.02A] 49.56(V]
sample3 | 36.04[A] 52,171V}
sample4 | 94.00[A] 25671V}
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