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WIND-INDUCED RESPONSE ANALYSIS AND WIND VIBRATION
CONTROL OF AWIND TURBINE TOWER DRUM

LI Bin, WEN Hao-tian , GONG Zhao-yu

(College of Architecture and Civil Engineering, Inner Mongolia University of Science and Technology, Baotou, Inner Mongolia 014010, China)

Abstract: A 1.5 MW wind turbine tower drum in Inner Mongolia Bayan obo area was taken as the research
object. The instantaneous wind velocity time-history under the storm conditions was simulated by the linear
filtering method. The simulated instantaneous wind speed was used to analyze the wind-induced response of wind
machine tower drum. The turbine tower drum’s wind vibration control which uses the tuned mass damper
damping technology (TMD) in the storm was studied. The results show that the dynamic response at top of the
tower drum exhibits strong randomness and volatility under the storm wind. TMD has a good effect on the wind
vibration control of the wind turbine tower drum. The wind vibration control effect of TMD to wind turbine tower
drum increases with the increase of mass ratio and damping ratio, and tends to become stable. The selection of
mass ratio, damping ratio and frequency ratio is advised in this paper.

Key words: linear filtering method; storm conditions instantaneous wind speed; wind machine tower drum;

wind-induced re sponse analysis; wind vibration control
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0.5

0 100 200 300 400 500 600
I} [/s

B3 R RUABLEE TR RS I 2 26

Fig.3 Time history curve at top of tower

2t

 JEE/(m/s)

0 100 200 300 400 500 600
i a]/s

B4 2 XURDLEE THis i 72 i 2
Fig.4 \elocity time history curve at top of tower



136 TR %
43 TMD &¥MESHEIZE
3 2 1 ) 15 8 2 WA ) IR B LB — B 2B R 2,
% DU StsF BR K EATLES fe 1) R 2 bl AF 9 3 B At
So —FERATRAEE I A SOK TMD 2% T
Ag KK ML B THES 73 m EEAL, FH%H 5 F
Sl AR TMD 5 & kR 77 =0, B & 50
1%. 2%. 3%. 4%. 5%. F|FH ABAQUS H KRt

0 100 200 300 400 500 600
i [A]/s

P55 XL T sk P ) A5 it 2k
Fig.5 Acceleration time history curve at top of tower

LRI ARGBL T IR0 R AL B T T 31 g i 1 B
AEGRFIBENL A B, HilahEsok. sk
M W AE 090,626 m, fie K LI NA{E A 1.468 mis,
B KN JEE 0 A Ay 3.628 s

4 KA1 %&EBAIE R XA R 12 HI R 5T

4.1 TMD XX 14 EBHLIE ER RTS8 R 18

TMD X &5 AT RN I EL S . 251
FEAMBEBIE T P £ RN, TMD 5% 8 %
JeE N TAEIRE . TMD R4 A i 71 s A
G5k b, XA T, FERI RN 25
IR RE R, /N ERIIRBI RN, 450 (4R
ECECIE{IG I
42 TMD IR SHREREN

RARIRA, BRSSP BE S 2% AT BN R R
PRI T I )G B2 DI R o ASCRH TMD
X R R HE LS 7 1 RGHR o 82 AT e R A ), Ky
TMDﬁE?Hﬁﬁ%Mﬁ IR, E s R i 19

i FE A &R . TMD R HI B R T
A HEAMB DA, A SCRAMEA

Al 6 Fiar.
B R | -
ﬁﬁ%% I ---ﬂ-"AA'ﬁEA;ﬁK
|
|
W& | |
PHLJE HaAL —
s e i I N S OV

Bl6 80T R e R B E X

Fig.6 Form of tuned mass damper

i, R EATLES faT AT 28 PAURGBL T IR ) 7 428
HIBTTL . B 7~ 9 733 9l Jm X 0 i rE AL f T
IR R IR AR 2R, 2R 1 D9k AT
Ja B T E)) 73 Wi SV LE

{1 /m
=

1’ i lm
Y \Nx WW

i ’

05 — KR ﬁ;“i3
HEL — i %4
L, R IRS
0 100 200 300 400 500 600
A [a]/s

B 7 W IR EALIE T R ki i 7 iih 28
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Table 1 Peak dynamic response of tower before and after storm

VES frF/m T JE /(mis) s E/ (m/s?)
REIR  -0.626 0.508 -1226 1.468 -3331 3.628
HEL  —0.409 0379 -0.710 0.675 -1.268 1.254
HE2 0271 0310 -0.642 0.519 -0.958 0.978
HEI 0251 0257 -0.550 0476 —0.958  0.745
HEL 0240 0243  -0.535 0397 -0.663  0.658
JE5 0219 0203 —0.437 0324 —0.581 0.610
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Table 2 Parameter selection of TMD
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