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A Study of Natural Frequency of Offshore Wind Turbine JACKET
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Abstract
The purpose of this paper is that investigates the Natural Frequency behavior characteristic of Wind
Turbine Jacket Type Tower model, and calculated that the stress values of Thrust Load, Wave Load,
Wind Load, Current Loda, Gravity Load, etc., environment evaluation analysis during static Operating
Wind Turbine Jacket Type Tower model, carried out of Natural Frequency analysis of total load case to
stress matrix, Frequency calculated that calculated Add Natural Frequency to stiffness matrix for

determinant to stress results. The finite element analysis is performed with commercial F.EIM program

(ANSYS) on the basis of the natural frequency and mode shape.
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2.1 Blade7} BIMBIHA WMA|F|= 53

Blade7} 34 stdA 24 A7le 582 drirt A
s o HAstE E9(Dynamic Pressure)o® 18 F
=

P~ 40C,V? M)

Where, p : 1.25 8719 BX [ kg/m 3]
C r 064 FEAF
Vv &% {m/s]
= A s 225 FY(Drag Force)2® T
& 4= Ao}, FY(Drag Force) Tower® HEA7|1 3til
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D = 0.0064V?%A4 )
Where V@ ul&de] £ {m/s]
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where p t Air Density
V(Z) : Wind Speed
D(Z) : Outer Tower Speed
C(Z) : Form Factor

® : Gust Factor
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Q= FCpViA @
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Table 1. Jacket Tvpe Tower of Analysis Model

——

Top diameter {m] 0.5
Thickness [m] 0.05
Water Depth [m] 10

Jacket T T
acket Type Tower 58665
total length [m]

Number of leg [pieces] 4
Top dimension [m] 10 X 10
Bottom dimension [m] | 21.36 X 21.36

Table 2. Leg®| property

Out diameter [cm) 50
Wall thickness [cm] 5
Shear area modulus 0.5
E(Young's x?ioudulus) 2100X1000

[Kg/sq cm]
G{Shear modulus) [Kg/sq cm] 840x1000
Yield strength [Kg/sq cm] 2450
Density [tonne/m’] 7.85
K factor 1.0

Tahle 3. brace$} property

Out diameter [cm] 40
Wall thickness [cm] 5
Shear area modulus 0.5

Y 1
E(Young's moudulus) 9100%1000

[Kg/sq c¢m}

G(Shear modulus) [Kg/sq cm] 8401000
Yield strength [Kg/sq cm] 2450
Density [tonne/m’] 7.85
K factor 1.0
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Fig. 4 Jacket Type Tower?d] RE=g4

Table 4. Jacket Type Tower?] if 7;]%?
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o. Operating, No .
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e e
Added Mass
Mass Mass
Mass
1] 3.1705 3.1688 2.9226 2.9202
21 34115 3.4008 3.1102 3.1075
31 5.3197 5.3148 4.4966 4.4907
4| 6.0408 6.4028 5.3275 5.3225
51 6.4927 6.4898 5.5243 5.5197
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4.2 No Operating - No Added Mass
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