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Vibration Control of Tuned Rolling-ball Damper
in Wind Turbines

CHEN Junling, YANG Rongchang
(Department of Building Engineering, Tongji University, Shanghai
200092, China)

Abstract; This study investigated the use of a kind of rolling-
balls tuned mass dampers as an effective method to reduce the
wind-induced vibration of wind turbines. The noval damper
was characterized by single or multiple steel balls rolling in a
spherical bowl and its mass was designed to be 1.5%~2.5%
of the first modal mass. A 1/20 scaled experimental model
was designed to investigate the performance of the damper
through shaking table tests.
acceleration was input to obtain the equivalent dynamic

The equivalent ground

response under different wind load cases. A series of forced
vibration experiments were performed on the shaking table.
The results indicate that the damper can effectively improve
the damping capacity of the model. The standard deviations of
the base moment and the top displacement were reduced by
20%~46% . The damper is very simple in the construction
and has a good economic performance, so it is a feasible means
to suppress the wind- induced vibration of wind turbines.

Key words: wind turbine tower; vibration control; tuned
rolling-ball damper; shaking table; wind load
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Fig.1 Wind turbine tower(unit;mm)
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Fig.2 Shaking table test setup(unit;mm)
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Fig.3 Forces of a rolling ball on a spherical container
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Tab.2 Parameters of TRBD

wmS B ¥E/mm HE RE/ks FEIHE/H

TRBD1 49.6 1 4.1 1. 000
TRBD2 27.8 6 4.3 0.943
TRBD3 27.8 8 5.7 0.943
TRBD4 27.8 10 7.2 0.943
TRBD5 27.8 12 8.6 0.943
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Fig.6 Equivalent acceleration of different load cases
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Tab.3 Effectiveness of different TRBDs
TH %% EEW/Y% TR AR
W /mm AREE/mm  Ra R, HfE/(N-m) #H#EE/N'm) Ra R,

TR 0. 88 9. 44 2. 66 3445.6 1264.6
TRBD1 2.1 9. 76 1.91 1. 03 0.28 3585.2 933. 8 1.04 0. 262
ik TRBD2 3.1 9.57 1. 50 1.01 0.44 3527.6 730.7 1.02 0. 422
TRBD3 3.4 9. 66 1.45 1. 02 0.45 3554, 7 706. 9 1.03 0. 442
TRBD4 3.7 9.72 1.45 1. 03 0.45 3 576.6 709. 3 1.04 0. 440
TRBD5 3.5 9.73 1. 40 1. 03 0.47 3584.5 681. 7 1.04 0. 461

TR 0.88 10. 69 2. 88 3882.5 1061.5
TRBD1 2.1 10. 59 2. 20 0. 99 0.24 3834.5 814.3 0.99 0.233
BER, TRBD2 3.1 10. 75 1.81 1.01 0.37 3862.0 671. 6 0.99 0. 367
TRBD3 3.4 10. 72 1.70 1. 00 0.41 3 866.3 631.4 1. 00 0. 405
TRBD4 3.7 10. 81 1.69 1.01 0.41 3875.1 628.1 1. 00 0. 408
TRBD5 3.5 10. 79 1.61 1.01 0.44 3875.9 596. 5 1. 00 0. 438

TR 0. 88 6. 89 2.73 2 549.0 1017.2
TRBD1 2.1 6. 98 2.16 1.01 0.21 2 596.7 809. 9 1.02 0. 204
B TRBD2 3.1 5. 45 1.74 0.79 0.36 2045.4 656. 4 0. 80 0. 355
TRBD3 3.4 5.15 1.91 0.75 0. 30 1944, 7 719. 6 0.76 0.293
TRBD4 3.7 5. 58 2.11 0.81 0.23 2098.7 795. 2 0. 82 0.218
TRBD5 3.5 5.71 2.12 0.83 0.22 2142.6 799.7 0.84 0.214
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Fig.7 Time history of base moments with TRBD1 or TRBD2
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