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ABSTRACT

The Object of this paper which study for natural frequency of Offshore Wind Turbine Tower with Composite Material and Steel. The
Composit Material Tower consist of shell type and stiffened shell type which is made by the method of Filament Winding. And the
component of Composite material is used by the Roving RS220PE-535. The Steel Mlaterial Tower consist of shell type and stiffened shell
type which is made of Mild steel. The Type of Stiffener is hats.

This paper compare the Composit Material Offshore Wind Turbine Tower with the Steel Material Offshore wind Turbine Tower and study

for Natural Frequency and Mode Shapes.
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Table.1 B3tAl % 9] Material Properties

TF | o | L. | 9%
°
Gass | o | my | wy | 00 | aw
g | - ~ | 3=

(mm) A Al ) A it

@) 2 2 | (kg/mm™) 2
(kg/mm”) | (kg/mm ) (kg/mm" )

80.8 3.03 5130 4795 67.3 1.22

Table.2 7}(Steel)?]Material Properties

A Ak
ge | ¢ T A B
| s | e |Fomoms) A
ke/m™) | (GPa) | (GPa)
7850 200 77 0.29 400
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Cr @ 0.64 F8ASF
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Fp= =
i 2 H—h

oV(2)*¢D(2)C(2)dz (3)
o714 p @ Air Density

V(Z) : Wind Speed

D(Z) : Outer Tower Speed

C(Z) : Form Factor

@ : Gust Factor
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Table.3 FRPE A28 Towerd LA FF
oo | 85 7wz | FEFE G AE R 52 cope
Mods | " g | FRLER | PEER ] wm e
1 1.528 1.159 | 1.433 1.424
2 8.893 8.884 | 4.383 4.378
3 23.927 23.913 | 9.336 9.137
4 31.065 31.033 | 12.661 | 12.659
FRP % IS4

Freq.(Hz)

1st

2nd

3rd

Mode

—— No Operating, No
Added Mass
-a-- Operating, No Added
Mass
No Operating, Added!
Mass

Operating, Added
Mass

4th

Fig.3 FRPE A}&3% Towerd TL{-AFT
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Table.4 Stiffened FRPE A3 Towerd]

IHAFT
soce | 3 W12 8B j’)u?lziggé as E‘?”;gg a5 i
1 2.421 2.416 | 2.165 2.161
2 10.273 10.267 | 4.986 4.983
3 24,476 24.468 | 10.114 | 10.096
4 43.857 43.848 | 13.761 | 13.757

Stiffened FRP 047 ZHE5

1st 2nd

3rd 4th
Mode

i |-#~-Operating, No Added

——No Operating, No
Added Mass

Mass

No Operating,
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= Operating, Added
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Fig.5 Stiffened FRPE A}-&3 Towerd 1HZ %

Fig.6 SteelZ AM£3t Tower?] Ansys EEZ34

A3
Table.5 Steel& AME-3 Tower?l LFZFTT

oz, ot ay | JEFE (A2 IRB L 5z coin

Mode | " pmg T | THEIE | TAEET ) maxs
1 2.372 2.367 | 2.338 2.333

2 13.800 13.796 | 10.685 | 10.682

3 37.127 37.122 | 24.183 | 24.179

4 48,202 48.179 | 28778 | 28.774

Frea.(Hz)
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