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SUMMARY

Development of Safe Live-Fish Tank to Prevent
Marine Casualties

Accidents of fishing vessels have accounted for about 80% of ship
disasters, where one of main sources of the trouble is a reduction in
GM due to the free surface of a fish hold.

Recently a strong demand for raw fish has popularized the fish hold
in spite of its possible danger. Furthermore, people in the fishery
industry are lack of information on the danger, which may cause the

critical accidents like overturning and sinking.

As ART(Anti-Rolling-Tank) and Fin Stabilizer, which were
developed as a roll reduction system in the past research, may not be
commercially used in terms of their high price and large installation
area, an economical and safe fish hold was recommended and studied

in this research.

The capability of the newly designed fish hold was investigated via

the theoretical and experimental approach as follows:

The theoretical formula to estimate the GM reduction due to the free

surface of the fish hold was established.

Three types of the fish hold, made of acrylic, were tested in regular
waves, such as the commonly used type, a type with vertical partitions

and a newly designed type.
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541 : GZ = Cp+Cyf’ +Cyf° (2.22)
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c, = 462 _ gy
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3 2
C, = ——(4A, ~GM
’ ¢V6( W %) (2.23¢)

34 344

A4 G AAmY.

]
)
ot

2. 5.5 Z4A} EWE(Exciting moment)

Ao 7127 I HAE FH % A4 e 4 23)9 9, ~ludon Fojgu

o, @ = a,cos(a,t) (2.24)
7H,,
a, =
L, (2.25)
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Principal Dimensions of Ship

Length O.A. 35.350 m
Length B.P. 26.500 m
Breadth (MLD) 6.900 m
Depth (MLD) 2.600 m
Design Draft (MLD) 2.210 m
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4, 3 BAAE

4. 3.1 Tank A ZZA] A

1) AAHA

w(AHE Weight) = 2.04 kg

i — Wk +% 1,(°l%E A) = 0.186m
WHw (W4 w)tand o (A=A ”E) = 5.4147°

I (GONA 32 TA7HA 2] A2]) = (.08678 m
_2.04-0.03678 . 2.04-0.186
46.4+2.04 (46.4+2.04)tan5.4147

=0.08678 m

2) Free Rolling Test

Foll angle
14

=g
ii
%

10—
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3) 1 3F Roll 54 (Tank A)

Ol k¢ 4

2 —
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4. 3. 2 Tank A Z2A ASAE

D AAA 9

w(/\}g Weight) = 2.04 kg
Gy =k w- 1, l,(° E7417/])—01867%
Whw " (Wt w)tan® o (A15E 2%y =79
h (GOAA 52 474 4 74\:4) = 0.07593 m
—2.04-007593 ,  2.04-0.186
46.4+2.04 (46.4+2.04)tan7.2921

=0.06441 m

2) Free Rolling Test

Foll angle
15 —

: '/\ANWWH

tlme SeC

10 —
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3) 1 3F Roll 54 (Tank A)

OIkC 4
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4. 3. 3 Tank B &F2A d5A1¥

D AAA 9

w (A& Weight) = 2.04 kg

T =k, w- [, 1,(°lE A=) = 0.186m
W+w (W4 w)tand o (A59 45%) = 5.9525°
K (GNA T A7) A=) = (0.09046 m
2.04 - 0.09046

 204-0186
6.4+2.00 T (46.4+2.04)tan5.9525
—0.07894 m

2) Free Rolling Test

Roll angle
15 —
10— |
5 —

I

10 —
AY 3. &% B, & 90%

IH57] @ 1.05s
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3) 13 3F Roll 54 (Tank B)

DI kC 4
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4. 3. 4 Tank C A=A ASAd

D7 A&

w-h

G:

2) Free Rolling Test

Foll angle

15 —

W4+w = (W4 w)tand

2.04 - 0.08545
46.4+2.04

=0.07393 m

w (A& Weight) = 2.04 kg

1,(°lE A=) = 0.186m

o (A59 45%) = 6.3551°

h (GOoNA 32 A7 S A—]) = (0.08545 m

 2.04-0186
+746.412.04) tan6.3551

A A

10 —

T~

iy
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3) 13 3% Roll 54 (Tank C)

O kC 4
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4. 4 893 ABCZF vl & uF
GM
]S ]S ]S ]S
ggue A3, A 32, A 33, A 34,
(Tank A, £0%) | (Tank A, £90%) |(Tank B, £90%) | (Tank C, & 100%)
GM(m) | 0.08678m 0.06441m 0.07894m 0.07393m
F7]
EREY A1, A2, A 43, A 84,
(Tank A, 20%) | (Tank A, £90%) |(Tank B, £90%) | (Tank C, & 100%)
2d
o = 0.9s 1.55s 1.05s 1.15s
AFF7
AFA Ho
g 54 1s 1.6s 1.2s 1.2s
dolr F7]
g 54
(Regoz D @ @) ©)
$43)

f1kz
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