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CFD ANALYSIS OF AERODYNAMIC CHARACTERISTICS OF HWAT
BASED ON THE DIFFERENT TWIST ANGLE USING CFD

M. S. Lee, '

S.S. Yoo, D.Y. Hwang,1 B.Y. Han' and H. K. Park’

The objective of this study is to investigate aerodynamic characteristics of a Horizontal-axis wind
turbines(HAWT), using CFD method with a commercial code STAR-CCM+ version 3.06. To verify the reliability of
the computations, the CFD results are compared with the experimental ones of the National Renewable Energy
Laboratory(NREL) Phase VI HAWT. For the comparison and examination of aerodynamic characteristics, the existent
shape with a predesigned twist angle was replaced by the one with one-dimensional linear twist angle.In this study,
the pressure contour and stream line around the blade were analyzed as main focus. Through this study the more
efficient shape of airfoil is suggested with consideration of manufacturing cost.
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Fig. 1 Configuration of the blades.
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Fig. 2 Blade twist distributions for Phase VI HAWT model.
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Fig. 3 Forces on the blade.

Jéj - Blade Pitch angle

[ - Local twist angle

o - Angle of attack

Cy - Normal force coefficient

Cr - Tangent force coefficient

o - Lift force coefficient

Cpp - Pressure drag force coefficient
Crivust  — Thrust coefficient
Crorque  — Torque coefficient

Cy - Pitch moment coefficient

|4 - Resultant velocity vector
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Table 1 Comparison of results for MRF and SM.
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(c)Modified model(MRF)

(d)Exisiting model(SM)

Fig. 6 Surface streamlines on blade for wind speeds.
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Fig. 8 Pressure for radial distance on blade surfaces.
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