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Fig. 1 Schematic diagram of wind turbine tower with

selfanchored damping cable system

24 HILIE 5 9 25— 7 1) e A2 i T i o 2525 ol 9
St B S e R A 2 froR o BB R AL
B S B R TOURR AL AG B i 7 R Sy TR A v o

it M, U AP NI N ELL IS R s B L, A
K i Ry m,, AL SR E N ko, BN A £,
10 % 22 2 i 2O e, SR E Oy £, BELJE A 5 B
BELJE #5 Bk BHLIE R KO0 o SNl A F o
RGNS H J7 8

d(aT\ 9T U  dg
dz(@g) aq-l— % +aq (1) (1)

Kb g5 R NI RGN LAAR 5T SCiE
B TARBWBNEE ;U N RGEHAE; o N RGEMAE
HLRE ; F(2) XL T AR g W BRA #T1 LLAMY
HAbARA F I8 L1 ¢

(a) H—IEZS
(a) The first order mode

B2 B R s

Fig. 2 Bending vibration mode of tower
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Fig.3 Schematic diagram of experimental device
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Tab.2 Viscous damping coefficients of eddy current
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Vibration reduction of flexible wind turbine tower with damping cable

YU Jian-da**, HU Lei', PENG Wen-lin'
(1.School of Civil Engineering, Hunan University of Science and Technology, Xiangtan 411201, China;
2.Hunan Provincial Key Laboratory of Structures for Wind Resistance and Vibration Control,

Hunan University of Science and Technology, Xiangtan 411201, China)

Abstract: Aiming at the problem of the multi-order modal vibration of flexible wind turbine tower, a self anchored damping cable is
designed in this paper, which converts the angular displacement of tower bending vibration into linear displacement, and drives the
damper to dissipate energy and reduce vibration. Firstly, the tower-damper-cable vibration equation is established, and the analyti-
cal solution of the additional damping ratio provided by the damper cable for the first two-order bending vibration of the wind tur-
bine tower is obtained. Then, the relationship between the damper viscosity coefficient and the additional damping ratio provided
by the damper cable for the first two-order modal vibration of the wind turbine tower is analyzed through model experiment. The re-
sults show that the damping cable can provide a large additional damping ratio for the first two-order bending vibration of the tow-
er, and the analytical solution of the additional damping ratio is in good agreement with the experimental results. Finally, based on
the theoretical calculation formula of additional damping ratio, the influence of parameters on the damping performance of damping
cable is analyzed.

Key words: vibration control; wind turbine tower; damping and vibration reduction;damping cable
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