Journal of the Korea Academia-Industrial http://dx.doi.org/10.5762/KAIS.2015.16.3.2272
cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 16, No. 3 pp. 2272-2278, 2015

s gElEls] o] Bdge] uE IfXET SA B AT

A Study on the Natural Frequency of Wind Turbine Tower Regarding
to Modeling Method
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Abstract Recently the importance of renewable energy is stood out regarding to the international concern about
global environmental issues. Wind power is beginning to receive attention as one of renewable energy, and world-wide
researches about wind power are being carried out. In the wind power system, tower structure plays an important
roles for continuous and stable generation of electricity. Researchers use various analytical models to research and
develop about tower structures. In this study, the effects of natural frequencies of various wind turbine tower models
have been analyzed. It is possible to simplify the detailed parts of models by using modified tower unit weight since
the results of 1st natural frequency show that the difference is only 0.14%. Since the difference in natural frequency
is greater than 10%, according to the boundary condition, the simple fix end support is not appropriate to represent
the real structure of the tower. It is expected that the result of this study may be utilized to establish the criterion
about appropriate modelling method.
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2. Analytical Models

2.1 NREL-5MW Wind Turbine Tower
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[Table 1] NREL-5MW Wind Turbine Properties

Blade Mass 17,740 kg
Hub Mass 56,780 kg
Nacelle Mass 240,000 kg
RNA Total Mass 350,000 kg
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[Fig. 1] FEM Analysis Target Model
2.2 Comparing Models
2.2.1 Flange Separation Model

NRELANE Agahs 244 Eeeueszds] 3
ol glo] kAl Al welF R 7850kg/m T4l



FFAS & =B A6 3B, 2015

O

8500kg/m’®] ©+9]%

g3e] lEL RE,

oo

of 919} e E)3el
E9le) Tl U
284 9ke mel] b
Ha wolz gk selE

[e)
2R

'3

3

1%

2.2.2 Spring Boundary Condition Model
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2.2.3 Substitutive Beam Model
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[Table 3] Result of Base Model

Mode Mode Shape Natural
Frequency
1 Mode \ 033704
A
2 Mode ( 29371
39 Mode S 85446
Az
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3.2 Result of Flange Separation Model —O—Horizontal Stiffness =~ —o—Rotational Stiffness
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[Table 4] Result of Flange Separation Model 0:25 ) . 6 o 256 1028
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[Table 5] Result of Spring Boundary Condition Model 7 ) X - o 98 0
Mode 1 Mode o\ ode 34 M ode Ratio of Spring Stiffness
Natural ~ ©
Frequency 02911 2523 7.3211 [Fig. 2] Naturztll Frequency about Spring Stiffness Increasing
S
Error 12,449 1551% 1424% (a) lndNatural Frequency
(b) 2™ Natural Frequency
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56751

3 Mode
-3358%

2 Mode
20552

-31.2%

4. Conclusions
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[Table 7] Result of Uniform Beam Model
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h

o]

Fig.2¢} 2t

L

L

0] Az

1

AN

A7) et El= A A16W A3E, 2015
A

Zhell W& a1y

gl

k]
o

= A2 & Mol Spring Boundary Condition Model 2]

7327} 5x10'kN-m/rad@] 37

=

|

oF

3|

N

i
Ho

w
o

T =

1

xel
il

o=
e

3l

1%

af Hl

[

ARk ofete] gzl 1)

5a v

olo

SEER

2k

o

] 7425

3|

3.4 Result of Substitutive Beam Model
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[Table 6] Result of Beam Model
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