730050)

Design of the Megawatt Wind Turbine Blade and 3D-modeling
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Abstract : In the light of the nonlinear distribu-
tion of optimal designed attack angle and lift coeffi-
cient along blade axis of megawatt wind turbine
blade, conventional Willson algorithm is amended.
Aerodynamic shape of blade is optimization design
by amended algorithm. Based on geometric parame-
ters of blades, the article using point coordinate
transformation theory to calculate the actual coor-
dinates of the blade airfoil cross-sections,and then
establishing the three-dimensional model of blade
by using CATIA modeling software.
Key words: wind turbine blades; aerodynamic

shape optimizing; three-dimensional modeling;

CATIA

:2013-03-06

{ »2013(7)

MW,
1.2

40% ,

Profili.
700 000

80 m;
9. 5; 1.5

b

NACAG63
16% .

Profili

NACA63-416




Profili

Profili
Profili,
o NACA63-425
NACAG63-440 o
, , Profili
[1] 3
1.3
Willson
[2] s Cl,
, , C, .
a,b , ,
a CI, ’
C» g . Willson
. Willson
dCPZ%b(l—a)F/\sd/l D
a(l—aF)=b(1+b)X° 2)
Fzzarccos(eff) (3
e
_BR—r
f= 2 Rsing S
_V] (1_(1):l1_a
T el A 1D )
BeC, _ 8raF(1—aF)sin’¢ 6)
r (1—a)®  cosg
0=¢—a D)
A i f ;R ;
é o
Willson @) ) (2)
i (4) ’ Matlab
v a s
b F, (5) 7)
Willson
Qs
TG .

o

Willson

D)
(8)
(9

o

) (6)
BeCr _ (1—aF)aF8rnsin® ¢
r (1—a)*  cos¢
0=¢—a;
CLi a;
Willson
1
For |, [Wtafib
FIAME

i FiiMatlabE e k£ J
et i i ot Ha kb

AR /[
AR B =1l

ERIERS
i

W R R
| IRAEBUA o« FUEEUH
| Frad s A R,

Hiilia,
b, f, Fé

1
(m) ¢ (m) o)

0.0 1. 890 10. 00

1.5 1.934 10. 82

3.0 2.243 13.03

4.5 2.595 14. 82

6.0 2.948 15.13

34.5 0.961 —0.30

36.0 0. 885 —0.54

37.5 0. 809 —0.74

39.0 0.734 —0.86
2
2.1

,
)
(x1sy1)
, ,
(v,

2.2

, 1

§ »2013(7)



(T:O) [} XOY
b X ’
Y , Z
2.3
a. Profili AeroEng,
(xo+0) o
b. N X
(11 %! ) ’ N
0. 25 ) (I/ ’ y/) °
(21sy1)=C(xosy0)— (& ) (10)
C. (x,y,
2, :
(x253:)=cX(x1,31) (1D
a5+ y5 Xcos(arctan %4—0) (12)
y=/a%+ vy} Xsin(arctan %—0—(9) (13)
X
2=r (14)
Matlab ’
Excel .
3 CATIA
(xv
Ve2), CATIA o
a, CATIA command
Excel, CAT-
IA , 2 Excel
s > CATIA
b 25
s 4 .
4 »2013(7)

C.
s CATIA “ ”
’ ’
’ ’
’
[4—5] “ 99
’
)
[6] . 5

4
1.5 MW s
Willson ,
CATIA ,
[1] . . .
(. ,2011,(6) ;54—58.
[2] . . [M].
,2007.
[3] ) . [yl
,2006,23(4) ;37— 40.
[4] . . Lrl.
,2009,30(2) :89—091.
[5] . CAD [Jl.
,2004,21(12) :57—58.
6] ) CATIA
[D]. : ,2009.
(1971—>, B

(1987—),

o 77 .



