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Study on the Optimum Rotor Blade Design of the 1 kW HAWT by BEMT

Min-Woo Leet - Jeong-Hwan Kim* - Jung-Ryul Kim#*

Abstract : The optimum design and the performance analysis software called POSEIDON
for the HAWT (Horizontal Axis Wind Turbine) was developed by use of BEMT. The
Prandtl’s tip loss theory was adopted to consider the blade tip loss. The aerodynamic
characteristics of NACA 63-415 airfoils were predicted via X-FOIL and the post stall
characteristics were estimated by the Viterna's equations. All the predicted
aerodynamic characteristics are fairly well agreed with the Velux wind tunnel test
results. The rated power of the testing rotor is 1 kW at design conditions. The power,
estimated by use of predicted lift and drag coefficient via X-FOIL becomes a little
higher than experimental one.

Key words : HWAT(+3% F2d8 gY), BEMT(E/ML4-&F#0]&), Power coefficient (£
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Lo_cgl ' Radial Chord Twist Airfoil series
Position | Distance(mm) | length(mm) | angle(deg)

0.20 212 164 22 |NACA 63-415

0.25 265 158 18 |NACA 63-415

0.30 318 151 15 |NACA 63-415

0.35 371 145 13 |NACA 63-415

0.40 424 139 11 |NACA 63-415

0.45 477 132 9  |NACA 63-415
| 0.50 530 126 8  |NACA 63415
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0.70 742 101 5  |NACA 63-415
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0.90 954 75 3 |NACA 63-415

095 | 1007 69 2 |NACA 63-415

1.00 | 1060 62 2 |INACA 63-415
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