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1. Problem Statement
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2. Data and Information Collection

= Wind tower material : ASTM A36 Steel, plate
Tensile Strength, Yield = 250 MPa = Sy
Ultimate Tensile Strength = 400 MPa = Sult
Modulus of Elasticity = 200 GPa = E

Density©P ) = 7.85 9(‘/m3 , Even Material

(ZX : www.matweb.com)

= Wind turbine index : Germany NORDEX N80
Weight : 91.5 ton

Rotor Diameter : 80 m

(&X : www.nordex—online.com)

» Safety Factor : 2
3
= Wind tower®| 2x ptHBmHE(|) = 7Rt
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3. Design variable

e
= Wind tower 2] B BFX|& ' R

= Wind tower 2| &7 : t

4. Objection Function

= Mass = 277phRt
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applied load

Fmax_bendingl
Frmax_bending2
Fmin_bending
Fmax_axial
Fmin_axial
Frmax_torsion
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[ Tioput | Variable | Output | Umt |  Comments |
von Mises effective Stress gal 83268718|N/mn2 von Mises alternating stress 1
om_1 83365676.2IN/m~2 von Mises mean stress 1
g'a_2 48524864.2IN/m~2 von Mises alternating stress 2
om 2 A8525169|N/mA2 von Mises mean stress 2
Safety factor Nsf 1@1 11.99999916] — g1 FS for o_alt =constant @ 1
Nsf 1@2 415197185 — 92 FS for o_alt =constant @ 2
Nsf 2@1 0.79181366 FS for o mean =constant @ 1
Nsf 2@2 1.50826196 FS for o_mean =constant @ 2
Nsf 3@1 0.8277279%4 FS for o_alt/oc_mean = constant @ 1
Nsf 3@2 142066551 FS for o_alt/o_mean = constant @ 2
Nsf 4@1 1.14403472 FS for o_alt, o_mean vary independently @ 1
Nsf 4@2 1.35184717 FS for o_alt, o_mean vary independently @ 2
s v omes S, +8, IR Y
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Buckling k 2.74960989|m radius of gyration
|_eff 126|m conservative value (Fixed-Free)
Sr 45.8246825 slenderness ratio
(5n_D 125.663706
Per 1108616966|N Johnson region
4465322616|N Euler region
Safety Factor 12“3 f Buckling Safety factor (Johnson region)
Buckling Safety factor (Euler region)
Deflection pe N s & < 0.5m
Tower 3.888536 R m EfEIX| &
[ D.19442TJ t m Etel &= H
R/t | 200 — QO |EtYlel HFLUXEL FH2 HE
A 4.75031085|mA2 Elo|Ct i =
7.85E+03 p_A36 kg/m~3 A36o|2
2.00E+02 E GPa A362] modulus of elasticity
I 35.9140341|m~4 Ebo|CHEI 2t DO E
250 Sy MPa A36o| 2L
60 | Etl=0|
Mass 2237.39641|ton Ej| =2t




Excel

H&E7| (Excel solver)
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=718 [7 0.9]
File Edit “iew Insert Tools Deskiop Window Help
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o Mote new toolbar buttons: data brushing & linked plots jf ﬁ; Play video
7 Al . S T e O
radius 180835499 3.888535885
t 0.3 209041991  0.194426989
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Matlab — fmincon

Z=70gk ([b t]) Adtat ([b t])
[1 0.3] [5.177 0.379]
[2 0.3] [3.897 0.195]
[3 0.3] [3.898 0.195]
[4 0.3] [3.898 0.195]
[5 0.3] [4.221 0.211]
(6 0.3] [4.643 0.232]
[7 0.3] [5.142 0.257]
(8 0.3] [5.613 0.281]
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Matlab — fmincon
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Matlab — pattern search

Z=70gk ([b t]) Adtat ([b t])
[1 0.3] [3.875 0.197]
[2 0.3] [1.997 0.883]
[3 0.3] [3.008 0.337]
[4 0.3] [3.875 0.197]
[5 0.3] [3.875 0.197]
(6 0.3] [3.875 0.197]
[7 0.3] [2.998 0.339]
[8 0.3] [3.893 0.195]




Matlab — pattern search
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Matlab — pattern search

B Search method Of 2|5t &k

=704t [2 03] 22 Y.

Method Adtat ([b t])

None [1.997 0.883]

GPS positive basis NP1 [1.997 0.883]
GPS positive basis 2N [1.997 0.883]
MADS Positive basis NP1 [3.886 0.196]
MADS Positive basis 2N [3.378 0.263]
Genetic Algorithm [1.997 0.883]
Latin hypercube [3.718 0.215]

Nelder—Mead




Matlab — pattern search

B Search method Of 2|5t &k
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The End...
Thank You




