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Vibration Response Analysis of 8 MW Wind Turbine Towers
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Abstract: A finite element analysis model of 8MW wind turbine towers has been established to obtain the
vibration response characteristics, followed by the modal analysis, harmonic response analysis and transient response
analysis of wind turbine towers. The results of modal analysis show that the vibration shape of first four modes of
the tower are all bending vibration, under which condition the tower barrel will not resonate with the fan working at
rated speed. The results of harmonic response analysis show that, with the load frequency between 0~2 Hz, there are
two resonant frequencies in the frequency domain response curve of tower, corresponding to the first mode frequency
and the third mode frequency of the tower respectively. When the third order resonance of the tower occurs, the
displacement of tower top in Z direction exceeds 4.5 m, which is in unsafe working state. The results of transient
response analysis show that the maximum displacement and stress of the tower undergo no significant change within the
allowable operating wind speed range. Under extreme loading condition, the maximum displacement and stress of the
tower increase significantly, without the strength failure of the tower barrel occurring.
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Table 1 Main technical parameters of wind turbines
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Fig. 1 Deformation distribution of the tower
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Fig. 2 Prestress distribution of the tower

C:Modal
Total Deformation
Type:Total Deformation
Frequency:0.231 15 Hz
Unit:mm
0.050 128 Max
558

a) —Br

C:Modal

Total Deformation 2
Type:Total Deformation
Frequency:0.232 17 Hz
Unit:mm

O 0.050 154 Max
0.044 581 Y

= 0.039 009
0.033 436
| 0.027 863
0.022 291
= 0.016718

0.011 145 7 ¥
00055727
0 Min

b) B

C:Modal

Total Deformation 3
Type:Total Deformation
Frequency:1.638 Hz
Unit:mm

™1 0.062 342 Max
0.055 415 Y

]
cooocoocoo
2292353899

S—RROEE

WOk —0c0

OO NP

RN ODNX

AR =N —0
N

c) =k




55 4 4 wte, 4 8 MW RWLUIEE RSN R 257 39
fa, VIR EEER& I m, fRmEEE Y, X
e FEAT TR E
Cabtndad Wl 4 &P Z, Y T A T N AR 3 i 2%
Frequency:1.638 9 Hz
Unit:mm 1.0
W 0095 a3 M v
0.048 493 0.8
mo O{‘tl 596
b /I\
| 001948 z X 0.6F
I 0.000 627 6 g .
n E
d) P 577
B3 MR AR ol
Fig. 3 The first four modal shapes of the tower
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Fig. 4 Normal stress frequency response curves
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Fig. 5 Deformation frequency response curves
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Fig. 6 Deformation distribution under rated conditions
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Table 4 Transient response analysis of tower tubes under

different working conditions
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