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A Study on the Electrical Characteristics of Wind Power
Generation by Main Blade Length

Jung Cheul Park
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Abstract This study used the ANSYS CFD program to study the main blade length of a wind
turbine. The main blade length was set to 70 cm and 58 cm to confirm flow analysis and
coefficient, output power, output voltage, and output current. The results of the flow analysis
of the two conditions were almost identical. The airflow was measured uniformly at the blade
inlet and outlet portions, and the air velocity through the sub-blade was increased and
undiffracted, and a greater force was transmitted to the inlet portion of the main blade and
passed through the rotor to the outlet portion. When the main blade length was 70 cm, the
torque decreased as the TSR increased, and when the TSR was 0.4, the coefficient was 0.293,
the output power was 65,14 kW, the voltage was 31.44 V, and the current was 649.1 A. And
when the main blade length is 58 cm, the torque decreases as the TSR increases, and when
the TSR is 0.4, the coefficient is 0.274, the power is 61.02 kW, the voltage is 31.49 V, and the
current is 607.0 A. In conclusion, it was found that if the turbine diameter was 14m, the
optimal blade would be the case where the main blade length was 70cm.
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2 1. ANSYS CFD Modeling &t
Fig. 1. ANSYS CFD Modeling procedure.
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Table 1. Major simulation design values for sample
turbine main-blade main—blade sub-blade main—blade sub—blade wind
diameter thickness length thickness amount amount speed
sample 1 | 14[m] 4[cm] 70[cm] 13[cm] 30 30 12[m/s]
sample 2 | 14[m] 4[cm] 58[cm] 13[cm] 30 30 12[m/s]
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Table 2. Calculation results for torque,
power coefficient,power output

TSR torque power power o
[Nm] coefficient utputWl
0.2 145738 0.225 50022
0.3 120024 0.286 62431
0.4 95237 0.293 65140
0.5 73579 0.284 62547
0.6 51986 0.236 53753
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(b) Air flow analysis
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Fig. 3. Blade shape and air flow analysis
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Table 3. Calculahon results for torque,
power coefficient,power output

rauelN ; power
TSR trg] auel gggfﬁcient R/l\J/t]pm
0.2 132578 0.206 46734
0.3 112532 0.258 58937
0.4 89789 0.274 61024
0.5 69737 0.261 59255
06 48976 0.219 48254
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Table 4. Calculation results for output current
and output voltage
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