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A Study on the Frequency Characteristics of Tubular and Jacket Type Tower for
Offshore Wind Turbine Tower
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Abstract

Wind power generation is one of the promising gateways that will solve the energy crisis in the future. The wind power
generator studied so far is limited to static interpretation in the areas related to tower. This study broadly sets the form of tower
as tubular and jacket, identifies the characteristics of each and aims to find and apply their trend to in actual design and
manufacturing process. This paper identified the resonance frequency of tower at each mode and studied their features.
Furthermore, this study identified the characteristics of the load that occurs in operation and the effect of additional mass incurring
when installed in sea, and it compared the two types of tower and was able to predict their trend.

Keywords @ wind tower generator, natural frequency(resonnance frequency), added mass, FEM(Finite Element
Method)
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Table 1 Material Properties of FRP

Glass Content Thickness Tensile Modulus of | Bend Modulus of Compressive Tensile Shear
(%) (mm) Elasticity(kg/mm?) | Elasticity(kg/mm? | Strength(kg/mm? | Strength(kg/mm?)
80.8 3.03 5130 4795 67.3 1.22

Table 2 Material Properties of STEEL

Density Tensile Modulus of Shear Modulus of . , . Yield Stress
(kg/m®) Elasticity(GPa) Elasticity(GPa) Poisson's Ratlo (MPa)
7850 200 77 0.29 400
I} 2AAGe Ak D g EAQ] zpo]E Fel3t}, 2.2.2 3% (Wind Load)
B} Shell #389 953 2R F4L stu I
2. OIEXN & A Ho F40] 23m/sY WE 7HP8ta, BHYE 3m 3t

AR SectionS YR F ZZe] 78 (Section) THHE
2.1 M=) 49 o 4 (Material Properties) — F3jo] Blgle] 7 78 e 52 7t
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od), B3AR Sof gt} £ AT e 2847 Roving
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At AHgE BdAEe BAXE Table 13 ZoH,
Table 2= 72 KS D 4101-90, SC4100.2 wHEojzl 7 D(Z) + Outer Tower Speed
Ho] BAR)o|t}, C(2) : Form Factor

@ ' Gust Factor

o714, p : Air Density
W(Z) : Wind Speed
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2.2.1 BladeZ} IA3tHA LS E 52 (Thrust)
Eao|=7t 37 A A A7IE FEHL D7t A
o) B Y (Dynamic Pressure) 2 78 4 3t} A714, Cp 1.2 (ZEq I&AF)
o 1 1.25(3719 2%)(ke/m’)
£l ocev? M Vo ke £% (m/s)
A7, o 1.25 3719 Y=(kg/m®) A 1 EE e Towerd] B4 (md)
Cr 1 0.64 3AF

Vo kel S%(m/s)

Q=~2L CpoV2A ()

2.2.3 899 Ul (Nacelle) 2 2719 FA o3
8}5=(Self Gravity)

T FEAA A 2A83H= 38 (Drag Force) 0.2 o] & thgol 43} Fo] 7tdd] 7+ 4 U}
T& ¢ Jdot. &Y (Drag Force)S EME HA=APT|E el e Aol ek ’
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D=0.0064V"A @ 2.2.4 817 (Offshore) el A & a3 (Wave Load)
WP,V S ) 9ol ShaAte S99 B30l HoHEE o
A @ @A (mY 59 A AeFE AN AN A2alel dE F2

616 FBFMTRIZEE =2% H20H HM55(2007.10)
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10mZz ¥4 23m/s2 AFPon, $HxD)9 37
(L)9] ¥ D/L3ke] 0.058ch 27] wjfol] Rald 2)(Mor-
rison Formula)S o4t Hal5-& AXkslgich. Hals
< TEEY Y, TR 3§ e 2 YA &5 o
& &9 (Inertia Force)2 EAAZ7](Surface Rough-
ness), #°lE2 §(Reynolds Number)dl] 3+ 33 go
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A7IM, M, Added Mass

U : Velocity of the Body(Fluid Velocity)
T : %A (Kinetic Energy)
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Table 3 HEH Elfle H¥

Top Diameter(m) 0.65
Bottom Diameter(m) 0.75
Thickness (mm) 15
Height(m) 18
Water Depth(m) 5

Table 4 XIZE Etflel HA

Top Diameter(m) 10x10
Bottom Diameter(m) 21.36x21.36
Thickness(mm) 5
Height (m) 58.665
Water Depth(m) 10
R AN
Fig. 3 ¥&8%8 Elgle ®3tes =Y
3.2 9533 A €9l 3L =dd
(Modeling)
mdzge 959 ged Yoz Aure dane g
o F7el Bhe A(shel) F3¢ Hdsach 453 o)
o A4t ol 18molm Aere) 4AL 0.65m Fekre
21732 0.75me)H FAE 15mmelt}. Stiffener?| 4%

Hat¥o2 & #39 EAAR 247} Fo] 0.15m, E°17}
0.1m, FA7} 15mm<! ¥4AE stde2Re 247 bm &
old $3kH sle-& RS T Fig. 3% 2tk
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Table 5 Rel4RUstBAAE UEH EHglo| 1RAES
(249 © Ho)
Foas, | 4% A8 | axvds | ez As |
Mode nstae g |3l A e hag 48 | 2y As
1 2.421 2.416 2.165 2.161
2 10.273 10.267 4.986 4.983
3 24.4776 24.468 10.114 10.096
4 43.857 43.848 13.761 13.757
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Table 7 XZ& Etelol TRAE4(EHR © Ho)
Sz MAs, | Sz A% | &% oae | o= A8,
Mode) oy (aer ojmg [wotas Mas | 2ras 38 | 24dg 4
1 3.1705 3.1688 2.9226 2.9202
2 3.4115 3.4098 3.1102 3.1075
3 5.3197 5.3148 4.4966 4.4907
4 6.0408 6.4028 5.3275 5.3225

Table 6 28 Y& Etglel TRTSA(SY : Hp)
A% oAg, | a% Ae | A uAe | o A%
Model solaer e | wobass mae | 219w 1 kg e
1 3.970 3.967 3.221 3.218
2 13.379 13.374 6.365 6.362
3 26.533 26.525 10.240 10.229
4 39.75 39.749 16.799 16.796
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