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Basic Configuration Design and Performance Analysis of a 100kW Wind
Turbine Blade using Blade Element Momentum Theory

Bum-Suk Kimt - Mann-Eung Kim* and Young-Ho Lee*x

Abstract : In this study, mathematical expressions based upon the conventional
BEMT(blade element momentum theory) was applied to basic 100kW wind turbine blade
configuration design. Power coefficient and related flow parameters, such as Prandil’s
tip loss coefficient, tangential and axial flow induction factors of the wind turbine were
analyzed systematically. X-FOIL was used to acquire lift and drag coefficients of the
2-D airfoils and Viterna-Corrigan formula was used to interpolate the aerodynamic
characteristics in post-stall region. Also, aerodynamic characteristics, measured in a
wind tunnel to calculate the power coefficient was applied. The comparative results
such as axial and tangential flow factors, power coefficients were presented in this
study. Power coefficient, calculated by in-house code was compared with the GH-Bladed
result. The difference of the aerodynamic characteristics caused the difference of the
performance characteristics as variation as TSR.
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Table 1 General design parameters

Rated power(kW) 100
Rated wind velocity(m/s) | 10
Design TSR 6
Rotor diameter(m) 22.65
Rotational speed(rpm) 40.46
Air density(kg/m3) 1.225
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Table 3 Summarization of design parameters

Lacal psdon Tust angoideg) Possenimin Crord lengrymves Aot neriss
RooT 020 2131 2256 10:7.95 NACAGAZ-#15%
025 1783 7832 5 TR2BAT HACAGIZ-418y
530 477 539 73 2 RACREST AT
36 I 30655 a8 45 NACABIZA ™
40 1058 3552 10N 62 NAGAE!
X0 w58 5099.5 g8 16 NACASI ATy
080 T84 L5605 A8 U6 NACABIZ 415
058 &8% BIIS 108522 )
.60 b HIOR 115G 20 NACAENZ-3 45
068 56 T4 110045 KACAE3S 475%
) 1 e 121563 NACHERATSY
a5 EES 547 5 Y
D50 3% iR NACARREY |
3 265 w305 NACAEIZ AR |
0.90 22 BT HACAHIZ-415Y
555 T 7835 NACA 415y
e 100 16 +1336 NACALIZ 18y

Fig. 7 Isometric view of 3D blade model
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