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Abstract

The aerodynamic characteristics of wind turbine airfoil directly influence its efficiency. In this
paper, the CFD method was used to study the aerodynamic characteristics of NACA4415 airfoil.
The Weibull function method of two-parameter was used to obtain the wind speed probability
distribution; the numerical simulation method was established based on Weibull distribution pa-
rameters of the airfoil dynamic characteristic; and the airfoil aerodynamic drag, lift and the lift
coefficient and drag coefficient were obtained on the 12 degree of attack angle. Then, a method for
aerodynamic characteristics of airfoil on the actual wind speed was established based on the
Weibull distribution function.
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Figure 1. Computational region mesh
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Table 1. Wind speed distribution of a certain area
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Figure 2. Velocity contour and vector with different wind speed

E 2. FERTRE FHIRESEEMAENHE
AT UGS, B RIE ISR, SR AT SR I I SR AR S A AT R A, 3R R A A 4
PRI . W REEW LVE , REE R R, B X R B AERT . (H
B RIERIE, SR FRERZ BB, A IR, BRI A IR A A il 12 2 T A
g B, AR B A SRR T, AR 127 B R LN A R SRR IR
4.2. EHHSH

K3 gy TR LD 15 mis BB DL, B R AR AR A R SRR AR BRI F
JRGHIALE . BB LA, AR R R A R AL BB WG OR, AR A S 2 1R AR
. LRI RAERA AR, WA RENR L. BT RERE BT AFE R S

©



KM F

g, F EREAEEE R T TRMGEE, RimENR T REE R EERT R EEE, BAZ3
fem LRWEWAE S, =EF.
4.3. EF Weibull RSB S a4 24

B 1A b X G A A, 6 X 1) A — i R A T BB R T B, R4S Bl XU A T (1
FANAIIE S FD MIBH ) &% ed, ST FL AU 2% el 4L B4 2 s

7 2 R T DUE H, 3R H A R I 5 R AT B8 KT IR s ok, A 1 BYa A
0~196.05 n, BHAIVERIN 0~37.27 n, FFAEKRT 1, WiE=Ssh 5w, A S5HA5EER X
HREIEL . 14 4 B AV SR F ) R B2k, TERBUA N 12° 0T, B RERH )1 REGEAR R

2.00e+02 —
1.00c+02 e
0.00c+00 —*

-1.00¢+02 —

-2.00e+02 =
© wall-bottom
® wall-top
-3.00e+02 =%
-4.00e+02 §
¥,
-5.00c+02 o
0 0.1 0.2 03 0.4 0.5 0.6 0.7 0.8 0.9 1

Position(m)
Figure 3. Pressure distribution of airfoil surface
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Table 2. Aerodynamic characteristics of NACA4415 airfoil based on Weibull distribution
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vim-s™ 0 1 2 3 4 5 6 7
I #i/h 842 1031 1488 1328 1153 876 723 515
f(v) 0.00% 16.94% 18.02% 16.07% 13.06% 9.95% 7.22% 5.03%
Ma 0.000 0.003 0.006 0.009 0.012 0.015 0.018 0.021
FD/n 0.000 0.112 0.524 1.228 2.233 3.583 5.280 7.302
cd 0.000 0.191 0.223 0.232 0.237 0.244 0.249 0.253
FL/n 0.000 0.703 2.980 6.860 12.358 19.638 28.628 39.300
cl 0.000 1.195 1.266 1.296 1.313 1.335 1.352 1.363
vim-s™ 8 9 10 11 12 13 14 15
I #i/h 383 171 85 72 38 28 15 12
f(v) 3.39% 2.21% 1.40% 0.87% 0.52% 0.31% 0.18% 0.10%
Ma 0.024 0.026 0.029 0.032 0.035 0.038 0.041 0.044
FD/n 9.663 12.334 15.278 18.490 23611 27.540 32.470 37.270
cd 0.257 0.259 0.260 0.260 0.279 0.269 0.273 0.272
FL/n 51.718 65.811 81.510 98.697 123.373 145.080 170.450 196.050
cl 1.374 1.381 1.385 1.386 1.406 1.418 1.430 1.430
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Figure 4. Drag and lift coefficient of NACA4415 airfoil
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