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A Study on the High Efficiency Aerodynamic Performance of 4.3MW Class
Wind Power System Blade for Separation Blade

Yonggyu Lee', Hyunbum Park®’

'Korea Construction Equipment Technology Institute

School of Mechanical Engineering, Kunsan National University
Abstract

Recently, renewable energy has been widely used as a source of wind energy and solar energy due to the
shortage of fossil fuels and environmental problems. Against this backdrop, wind energy is emerging as an
important energy source, and the wind power market is showing rapid growth worldwide. In this study, a
high-efficiency wind turbine blade was designed with an integrated blade aerodynamic design for prior
research on separate blades. The blade airfoil was applied as NACA 4418, and it was verified by comparing
it with the analysis results to evaluate the newly designed blade.
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Fig. 1 Lift and Drag Ratios of NACA4418
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Table 1 Aerodynamic Design Requirements
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Fig. 2 Airflow in Wind Blades
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Fig. 3 Rotation Conditions of Airfoil
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Table 2 Aerodynamic Design Results of 4.3MW
Class Wind Turbine Blade

Rated Power 4.3 MW
Rotor Radius 53.254m
Blade Root Chord 9.406m
Blade Tip Chord 2.475m
Airfoil NACA4418
Twisting Angle Chord
19.7° 9.406m
14° 7.642m
10.4° 6.307m
8° 5.362m
6.2° 4.583m
4.9° 4.029m
3.9° 3.599m
3.1° 3.250m
2.4° 2.919m
1.9° 2.718m
1.4° 2.475m

Fig. 4 Aerodynamic Configuration of Blade
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Fig. 5 Lift and Drag Value of Airfoil
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Table 3 The Power of Designed Blade

Power of 1 Power of 3
Target
Blade Blade
1.659MW 4.977TMW 4.3MW
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Fig. 6 Blade Flow Field Aerodynamic Analysis
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Fig. 7 Grid for Numerical Analysis
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