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ABSTRACT: Demand of good seakeeping perfomace is increasing for sea going vessels such as cruisers, naval ships and container
ships. Especillay roll motion is one of major concerns in evaluation of seakeeping performance due to its large resonace motion. Since
large roll resonance motion is mainly arised from inherent small damping, use of additional mechnism to provide roll damping can

significartly reduce roll motion.

In this paper, a reliable performace evaluation method of fin stabilizer, which is very useful for stabilizing roll motion of mid and high
speed vessels, is described Model test and time domain simulation methods are adopted for performance evaluation in which real
operating situation of fin stabilizer can be exactly modelled Model test and simulation results show good correlations between model

test and simulation results.
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Driving Mechanism of Stabilizing Fins
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Table 1 Summary of test conditions

Test Condition
AL e | A e AH

O (deg) | (knots) | AIA Ik g
150 10 X O O
18 O O O
10 x O O
5 120 5 3 5 5
% 10 X O O
18 O O O
6 10 X O O
18 O O O
6 120 15 O O O
90 15 O O O
60 15 O O O
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Fig. 3 Free nmning auto-pilot seakeeping model system
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Simulation of Stabilizing Fins: Vs=18knots, Heading=90deg.
Regular Wave: H=2m
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Fig. 4 Simulation of stabilizing fin effects in regular beam

wave
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Fig. 5 Model test of stabilizing fin effects in regular beam

wave
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Fig. 6 Simulation of stabilizing fin effects in irregular beam wave
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Table 2 Roll reduction due to activating stabilizing fins
(regular waves)
Wave Wave Ship |Roll Reduction
Period| Height, |speed | Rate [%] Remarks
[sec.] [Nominal [m] | [knots] [EXP |SIMUL
18 | 847 | 893 |Standard gain
12. . .
%8 2.0 15 | 776 | 84.0 (Standard gain
10 | 41.8 | 400 |Standard gain

* Roll Reduction Rate = (1-Rollsy/Rollyes) X 100 [%]
Rolless : RMS of roll motion after activation of fins
Rolless : RMS of roll motion before activation of fins
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Table 3 Roll reduction due to activation of stabilizing fins

(irregular waves)

Sea Wave | Ship |Roll Reduction 1| Roll Reduction II
oo | TCidence speed | Rate [%] Rate [%]

[deg] |[knots]| EXP | SIMUL | EXP | SIMUL

10 | 306| 223 - 245

150 15 -1 370 - 3838

18 | 530 | 526 | 592 56.8

10 | 328 119 - 143

120 15 -1 268 - 28.6

18 | 389 | 390 530 41.1

10 | 362 175 - 21.6

s 90 15 -1 266 - 442

18 | 490 | 533 | 505 56.4

10 | 23| 213 - 24.8

60 15 -1 418 - 50.5

18 | 631 709 | 72 72.8

10 - 544 - 57.4

30 15 -| 76 - 9.0

18 -| 639 - 65.1

150 15 - | 482 - 51.0

120 15 | 47| 270 | 497 316

6 %0 15 | 278 | 309 | 323 37.1

60 15 | 279 | 359 | 398 407

30 15 -| 584 - 83.1

* Roll Reduction Rate I = (1-Rollga/Rollpess) X 100 [%]
Roll Reduction Rate II = (1-Rollgay/Rollyo) X100 [%]
Rollgs : RMS of roll motion after activation of fins
Rollyess : RMS of roll motion before activation of fins
Rollyo, : RMS of roll motion without fins
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Fig. 7 Roll reduction performance in imregular waves in model
tests
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Fig. 8 Roll reduction in irregular waves in model tests
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