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Abstract

Recently, very large container ships are emerging as shipment of containers is expected
to rapidly increase near future. A possibility of roll resonant motion in a seaway is expected
to noticeably increase for large container ships of which capacity ranges 8,000 to 15,000
TEU due to relatively wide breadth and shallow draft comparing to conventional container
ships. In this paper, a design and performance evaluation of a fin stabilizer for a 9,000
TEU container ship is carried out. The weak opposed control concept is adopted for the
design. Time domain simulations and model tests are performed for performance evaluation.
The design prediction, the model tests and the simulations show generally good
agreements. ’
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Table 1 Main. particulars of 9,000 TEU
container ship and design target

\ / Displacement[m] | 112,525.6

. Length[m] 292.7

Calcuaition of Mam Breadth[m] 45.0

™ Static Heel per Fin Angle Particulars :
Draft[m] 13.0

l GM[m] 4.8

ka Gain Mot Angl” Nominal Ship Speed[knot] 20

variation Fin Angle
Targeted Roll Reduction 40
at Resonance[%]
NO Fin Angle > Aimed Fin Angle Working Range of < 95

Optimal Control Gain
Fin AreaAR2)
Fin Angle

Fig. 2 FIND flow
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Table 2 Initial design of a fin stabilizer for
9,000 TEU container

. k¢=O.11, de: 17.1,
Control Gain k(;g: 1.0, ¢ : Roll of ship
Fin Area 36.6 ™
Juch
Reduction at 39.9 %
Resonance
Reduction at
35.0 %
5SS 7
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Table 3 Test conditions

Wave condition |Heading|Ship speed
Period |Height[m]| (deg.) (knot)
g 0.75% wy 2 90 15, 20
8 1.00xw,| 2, 4,86 90 15, 20
| 11.25%w, 2 90 15, 20
2 (150w 2 90 15, 20
| 90 20
F Sea State 6 5 50
e 90 15, 20
a Sea State 7 45 20
90 20
a
: Sea State 8 5 20
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Table 4 Results of experiment and simulations

tem Ss6]sS7]ss8
Heading 90 deg.

w/o| Cal. 438 | 11.3 | 17.65

ng FIN| Exp. | 4.49 | 9.13 [16.39

[deg.] with| Cal. 3.45 | 7.42 | 11.70

FINI Exp. 2.83 | 6.02 | 11.85

Reduction Cal. 21.2 | 34.3 | 33.7

Rate [%] Exp. 37.0 | 341 1 27.7
Heading 45 deg

w/o| Cal. | 526 [ 6.98 | 8.92

gg;'\ FIN | Exp. | 851 | 4.77 | 5.57
(dog 1| with | _Cal. | 331 [ 4.55 | 581

FIN Exp. 1.87 | 2.56 | 3.04

Reduction Cal. 37.1 34.8 | 34.9

Rate [%] Exp. | 46.7 | 46.3 | 45.4
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