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A Study of Vertical Axis Wind Turbine

Jung-Cheul park*
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Abstract This paper showed the difference in the optimum conditions by using the ANSYS CFX
simulation program with the changes of the main-blade angle and sub-blade angle. Main-blade Shape
4 which had angle 45° while other Shapes with angle 0°, was increased to 157.2[%] to 263.2[%] in the
power and was increased to 110[%] to 250[%] in the power coefficient. Moreover, when the Shape 5 Fin
length of main-blade doubled, the power was 70.8[%] when compared with Shape 1 and 27.5[%] with
shape 4.If the main-blade geometry equals shape 1 in the case structure, The power of Casel was
increased to 13.3[%] when compared with Case2. Also, the power coefficient was increased to 15.4[%].
When sub-blade angle was 45°, main-blade was better than the Fin type than the Bended type. The power
of Cased4 was increased to 47[%] when compared with Csael and increased to 13.6[%] with Case 3. Also,
the power coefficient was 46.7[%] when compared with Case 1 and 15.8[%] with Case 3.
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Fig. 2. Image of main and sub-blade.
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Table 1. Design values of main blade and sub-blade

; sub-
main blade blade
Fin
length Open
lcml angle I?Q%t]h angle angle
Shape 1 60 0° 20 90° 45°

Shape 2 60 0° 20 135° 45°
Shape 3 60 0° 20 45° 45°
Shape 4 60 45° 20 90° 45°
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(d) Shape 4
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Fig. 3. Analysis of velocity distribution
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(b) Shape 5
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Fig. 5. Results of air flow analysis
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Table 3. Results of output current and output voltage
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Table 5. results of output current and voltage
power 0 | output ¢ | output v
poner
” utput urent otage
cosficent | “pang A M
Casefl 0.15 1.7 30.04 17.73
Case?2 0.13 1.5 26.03 18.05
Case3 0.19 22 38.05 18.12
Case4 0.22 2.5 44.06 17.78
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