04al

% 4m EEFHEEOEEEE & O—F e

The selection of blade cross section of a vertical axis wind turbine with
a diameter of 14 m and the evaluation of rotor performance
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Fig.1 Butterfly wind turbine of 14m diameter
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(a) NACA 0018 (b) NACA 0024

(c) DU_06-W-240 (d) DU_06-W-240_reverse

(f) New_AF_2 DN

(e) New_AF_1_UP
Fig.2 Six airfoils compared in this study
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(b) Near an airfoil
Fig.3  Calculation mesh of CFD for a single airfoil

(a) Entire region

(a) Entire region » V(b) Near a 3-blade rotor
Fig.4  Calculation mesh of CFD for a 2D rotor
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Table.l Aerodynamic performance of each airfoil(a = 5°)

Airfoil C Cqy C,/Cyqy
NACAO0018 0.503 0.018 27.7
NACA0024 0.423 0.022 19.6

DU_06-W-240 0.594 0.021 28.2
DU_06-W-240_reverse 0.493 0.026 18.8
New_AF 1 UP 0.509 0.021 24.7
New_AF 2 DN 0.570 0.026 21.7
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Fig.5  Torque change of one blade at turn 10 roll (A=5.0)

N

N
o
o

=
w
o

1Blade_Q[Nm]
8

[V
o

o

N/ 0 120

0

-50

0.45
—— NACA0018

———— NACA0024

0.4 A4 —=— New_AF_1_UP

—— DU_06-W-240

——— DU_06-W-240_reverse

J0.35

0.3 4

o 1 2 3 4 5 & 71
!
Fig.6  Tip speed ratio dependence of coefficient
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