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A Study of Wind Turbine by Using ANSYS Program
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Abstract This paper designed the main blade in V-shape and tried to identify the design conditions by
changing the main blade number and sub-blade number. Power output and power coefficient increased as
main blade number increased. Sample 2 shows a 50% increase in power output compared to samplel.
Sample 3 and sample4 increased by 92.8% and 114.7%, respectively. Sample 2 shows a 38.4% increase
in power coefficient compared to samplel. Sample 3 and sample4 increased by 92.3% and 107.7%,
respectively. Power output and power coefficient increased as sub-blade number increased. Sample 6
shows a 33.3% increase in power output compared to sample 5 and Sample 7 increased by 42.1%.
Compared to sample5, efficiency increased by 35.3% for sample 5 and 47.1% for sample 7. The highest
power output and power coefficient were measured when main blade and sub-blade were each 30
number. Sample 8 increased power output by 5.6% and power efficiency by 3.7% compared to sample
4. Compared to sample 7, sample 8 increased power efficiency by 12% and power output by 17.3%.
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Functional Spec 3D Analysis
« Blade chord length « 3D Modeling
« Blade height « Meshing

« Turbine radius

L 2

« Boundary condition

¥

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

L 2

3D Design Spec.

« Strut, Hub, Shaft

T2 1. ANSYS CFD =& &
Fig. 1. ANSYS CFD Modeling
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Fig. 2. Shape of main, sub-blade
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Table 1. Major simulation design values for sample 1
~ sample 4

turbine wind sub—blad main—
A blade
diameter speed e number
number
sample 1 9[m] 10[m/s] 42 12
sample 2 9[m] 10[m/s] 42 18
sample 3 9[m] 10[m/s] 42 24
sample 4 9[m] 10[m/s] 42 30
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Table 2. Simulation result values for sample 1 ~
sample 4

wind ower power
TSR P coefficie
speed output nt

sample 10[m/
1 s]

sample 10[m/

0.5 | 4.2[kwW] 0.13

0.5 | 6.3[kwW] 0.18

2 s]
sargple 10[m/ 0.5 | 8.1[kwW] 0.25
s]
san;ple 1OS[]m/ 0.5 | 9.0[kw] 0.27
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Table 3. Calculation results of output current and
voltage for sample 1 ~ sample 4

power power output output
coefficien | output | current voltage
t(q) (P) (1) (5,)
sample 4.2[k 42.50
1 0.13 Wl Al 30.96[V]
sample 6.3k 58.85
> 0.18 W Al 33.54[V]
sample 8.1[k 81.74
3 0.25 Wl Al 31.04[V]
sample 9.0k 88.28
4 0.27 W] Al 31.96[V]
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Table 4. Simulation result values for sample 5 ~
sample 7

turbine wind sub—bla main—
diamet de numb | blade n
speed
er er umber
sample 10[m/
sample 10[m/
6 9[m] o] 30 24
sample 10[m/
7 9[m] o] 42 24
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Fig. 5. results of Air flow analysis
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Table 5. Simulation result values for sample 5 ~
sample 7

ind power power
win | TSR | outout | coefficien
spee (P) ta)

San;ple 10/ 4 | 5 71kw] 0.17
s]

sargple 10[m/ 0.5 | 7.60kW] 0.93
s]

sample 108[]m/ 0.5 | 81kwl | 025
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Table 6. Calculation results of output current and
voltage for sample 5 ~ sample 7

power power output output

coefficie | output | current | voltage

nt(¢,) (P) (1,) (E,)

sampl 017 5.7[k 69.48 25.70
e5 : W] Al V]

sampl 7.6k 75.20 31.66
e 6 0.23 W] Al V]

sampl 8.1[k 81.74 31.04
e7 0.25 W] Al V]
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Fig. 7. Air flow analysis for sample8
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