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v 1. Necessary Condition

- Do not exceed allowable stress

2. Optimization

- Minimize total turbine blade area
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and Information

Material
Proper-
ties

Flange UD-GFRP 35700 10600 0.27 /711 1200 38 183

web 2% 20000 2000 0.27 367.3 411 1355 141
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-------------------------------------------------------------

F [kn] 325.7 | 307 4 268.6 239.9 213.7 173.2 131.4

I
90.4 | 82.8 77.0 /1.3 65.1 57.2 44.2 31.1

M, [kn(m]; 1083.4 | 902.7 737.1 583.1 440.5 310.2 195.8 107.4
|

F [kn]
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" Assumption 1
* Mg isotropic, homogeneous.
* turbine bladet 20 ¥ XYk 20%E M}.
- 48 5= 3.
* 3H95IN HiE2 YATSE& 25m/sE Y.
* Material : UD-GFRP(flange), 450-GFRP(web)

— thickness of flange: b_t = 140 [mm]
— thickness of web : w_t = 80 [mm]

* E_xw/ E_x
* E_xf/ E_x

The Alchemist

10
10




Assumption 2

- Wb
Station

(D11D22)°0.5 DI12+2D66  (D11D22)°0.5 D12+2D66
0.286R 7.097¢6 3.05¢6 0.762¢6 1.564¢6

* Derived Values for buckling analysis
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-----------------------------------------------------------

é b_f :Ibeam? flange A°|

b w :Ibeam® web L9
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gi'_i“"\' Identification of the Criterion
s to be Optimized

4 f=2bb +bt

Minimize total turbine blade area

The Alchemist | 11



---a;bv-»----‘b -------
: M) X, Flanged| 21 3§
A I, 5
UGN S
_(A+ | ) < 5 Flangeg g?'% %El
Fy _ .
rwz%grxy(allow) Web2| NE8

*
fo total t f S

b* b* ’

The Alchemist

K,(D,D,,)” , Cx*(D,+2D,) b:% Flange©l it X2%)M



Constrains 2

135(D,D, )’

Web®| gigt &=%1N
in ab

[Where’N :2*_3/*-': *bw* f g xf s y*t * Pw % lv]
Xyw I 2

b, *(103.1)° 80*h °

[where, | = +140*b. *(140+b )+
z 6 f w
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to wind turbine blades / Mayer Rayner M./ Mechanical
Engineering Publications

* Introduction to optimum design/ Arora, Jasbir S/
Elsevier.Academic Press
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