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ABSTRACT

Sloshing Liquid Damper (SLD), which mounted rigidly to the structure, is used
to damp the unwanted motion of various structures by allowing liquid to slosh in
a tank. In present study, SLD was utilized to reduce the roll motion responses of
barge, one of supporting structures of offshore wind turbine. To solve the
interactions problem between the barge and SLD tank, WAMIT commercial
numerical code based on potential theory was used. The numerical results were
verified with experimental results, conducted at two-dimensional wave tank. The
numerical prediction agrees well with experimental results except the peak values
at resonant frequency. If allowing liquid to slosh in a tank, the RAO(Response
Amplitude Operator)’s curve of roll motion of the barge has the double peaks at
two different resonant periods, compared with one peak in case of frozen liquid.
The characteristics of the roll motion of barge were investigated by changing the
position, size, and filled liquid depth of SLD tank. It is found that the properly
deigned SLD can help to improve the efficiency of floating offshore wind turbine,

which is sensitive to the roll motion of supporting structure.
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1ot (Fig. 1-10).

Fig. 1-10 Pendulum TMD utilized for structural control in Taipei 101 [7]
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Fig. 3-3 Photograph of wave absorber

Fig. 3-4 3-D sketch of a barge with SLD tank model
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Table 1 Specification of a experimental model

Properties Value
2a [m] 0.6
d [m] 0.136
2b [m] 0.5
h' [m] 0.1
Mass [kg] 31
I3; [kg - m’] 3.2747
Z(from SWL) [m] -0.01
GM [m] 0.1626
1.95m J_G 7.34m o 06m
WAVE " '7\c1 Acc2) WAVE
MAKER | %%/////% ABSORBER
27
:4 18.5m WG : wave gauge, Acc : accelerometer it

Fig. 3-5 Experimental set-up of a floating barge with SLD
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(a) Sloshing liquid

(b) Frozen liquid

Fig. 3-6 Photograph of a barge model with SLD.

(@ ' (b)

Fig. 3-7 (a) Wave gauge and amplifier, (b) Accelerometer and amplifier
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Table 2 Results of the roll free-decay test

17

model with

Properties Value
Za, 0.02996
Za, -0.02583
Za, 0.02097
Za, -0.0169
K 0.0617
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Fig. 3-13 Case model according to the position, size, liquid depth of SLD
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