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A Study of 50kW Wind Turbine by Using ANSYS Program
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Abstract In this paper, the 5kW and 50kW vertical axis wind turbines were studied using the
ANSYS flow analysis simulation program. The 5 kW vertical shaft wind turbine has 30 units of
the number of main blades and sub-blades and the electrical characteristics were analyzed by
changing the tip speed ratio (TSR) from 0.2 to 06. A 50kW vertical axis wind turbine was
designed based on the electrical characteristics of a 5kW vertical axis wind turbine. When the
tip speed ratio was 0.5, the 5 kW wind power generation showed the maximum output of 9.5
kW and the efficiency of 0.28. The calculation of the power current(Ip) and the power
voltage(Ep) show that, as the tip speed ratio increases, the power current(Ip) decreases and the
power voltage(Ep) increases. And even if the tip speed ratio was changed, 5kW wind power
generation was measured for output of 5 kW or higher. When the tip speed ratio was changed
from 0.3 to 0.6, 50 kW wind power generation was output more than 50 kW. When the tip
speed ratio of 50kW wind power generation was 0.4, the output was 58.37 [kW] and the
efficiency was 0.318, and it was confirmed that the proposed 50kW wind power generation
satisfies the design conditions.

Key Words : ANSYS flow analysis simulation program, power voltage, power current, main
blade, sub-blade, TSR, vertical axis wind turbines
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Fig. 1. ANSYS CFD Modeling procedure.
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Fig. 3. Air flow analysis
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Table 1. Output voltage and output current

TSR. Cp IplAl EplV]

0.2 0.18 153.19 12.70

0.3 0.24 130.72 18.99

0.4 0.26 106.21 27.24

0.5 0.28 91.50 32,68

0.6 0.25 68.08 39.47
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Table 2. Specification of 50[kW] class wind turbine

Specification
turbine diameter 15[m]
turbine height 15[m]
wind speed 11[m/s]
The quantity of sub—blade 30
The _guantity_of main-blade 30
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Table 3. Output voltage and output current of 50kW

TSR. Cp IplA] EplV]
0.2 0.236 1080.16 1243
0.3 0.287 875.73 19.18
0.4 0.318 72773 25.13
05 0.312 571.21 30.97
0.6 0.291 443.96 38.24
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