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ABSTRACT

In this paper, a possibility of controlling the motion of a floating wind turbine with the tuned lig-
uid damper(TLD) is numerically investigated. First, motion of the scale model of a floating wind
turbine without the TLD is predicted and its results are compared to the measured data. There are
reasonably good agreements between two results, which confirms validity of the present numerical
methods. Then, the effect of TLD is quantitatively assessed by comparing the prediction results for
the floating wind turbine with and without the TLD. It is shown that the motion of the scale model
derived by external forces can be reduced by using the TLD. On a basis of this result, a multi-layer
TLD is proposed to generate larger reaction force of the TLD at the fixed target frequency. The mo-
tions of the scale model with the multi-layer TLDs are computed and compared with that of the sin-
gle-layer TLD. It is shown that the multi-layer TLD generate stronger reaction force and thus more
reduce the motion of the floating body than the single-layer TLD.
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T Atk o] HeolHE o]gste] s

Table 1 Parameters of the scale model in experi-

ments
Total mass 21 kg
Number of mooring spring 3
Spring pretension 48N
Spring constant of each mooring spring 7.25 N/m
Fairlead location 0.615m
(from tl?eelllatgtrto(r)rt; r:? SIflatform) 0.448 m
Roll 9.23735 kgm’
Inertia Pitch 9.24018 kgm®
Yaw 0.06466 kgm®

Table 2 RAO of scale model in experiments

RAO(response amplitude operator)
fw Hw
(rad/s) (cm) Pitch | Surge accel Heave accel.
(*/m) (m/s’/m) (m/s*/m)
6.28 4.2 19 31 54

fu © Wave frequency
H,: Wave height

Fig. 3 Numerical model of scale model
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Table3 RAO of scale model in experimental and
numerical results

RAO(response amplitude operator)

fo | By
(rad/s)| (cm) | Pitch | Surge acccl Heave accel.
(C/m) | (m/s’/m) (m/s’/m)
Exp. | 6.28 | 4.2 19 31 5.4
Num.| 6.28 | 446 | 13.4 22,6 5.6

fu: Wave frequency
H,: Wave height
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Fig.7 A scaled model with a multi-layer TLD

Fig. 8 Entire computation domain for a scale model
of floating wind turbine with the TLD
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