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Abstract

The real size submersible fish cage(L.xBx D, 3x3Xx6m)system consists of the compressed
air equipment was made in order to control efficiently in case of heavy weather or environmen-
tal pollution such as red tide, and then carried out experiment on the submersible functions
and safety for that cage at Koje inland sea in 14* June, 1995.

The authors could confirm that the submersible cage was very stabilized it's submersible
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functions and safety when the cage was floating and sinking at sea.
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Fig. 1. Structure of the submersible fish cage and

air supplier.
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Photo 1. Submersible fish cage mool:ed at sea.

Table 1. Specification and dimension of the submersible fish cage and the air supplier

Item Specification
Fish cage Size LxBxD(3x3x6m)
Frame Type regular teragon parallel ladder(width 20cm)
Hose Material and size steel(KS 50A) and ¢16mm
Net Material size 210Td ply 60.6mm, nylon rasel net
Sinker Weight and number 9.75kg X 4dea
Material stone
Anchor Weight and number 70kg X 4ea and 110kg X 2ea danforth anchor
Sinking and floating float Size ¢320mm x L 1,000mm
Buoyancy and number 61.88kg X 4ea
Material P.V.C.
Each weight in water 11.8kg
Reserve float Size $320mm X L 350mm
Buoyancy and number 83.54kg X 4ea
Material P.V.C.
Each weight in water 6.56kg

Air supplier

Compressor

free air delivery and discharge
Air tank receiver

capacity and working pressure
Manifold size

240!/min and 2.2kw

200! and 15kgflcm*
¢89.1mm XL 900mm
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Fig. 2. Set up position of the experimented submer-
sible fish cage.
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Fig. 3. Dimension of the experimented sinking
and floating float.
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Table 2. Sinking and floating time by a pair of the
diameters of air injecting/discharging pipe
and water injecting/discharging pipe

T T T

3 7 13 | Mean
Bo \ |

13 7024 70.90 70.80 70.81
L (2.74) (2.70) (2.33) (2.59)
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(2.74) (2.35) (2.30) (2.46)

61 | 557 5.50 5.50 5.52
(2.73) (2.30) (2.17) (2.40)

|

% Ag¢ : Diameter of air injecting/discharging pipe(mm)
B¢ : Diameter of water injecting/discharging pipe(mm)
( ) : Floating time of submersible float(sec)

AdFE e Fujriwe] FAe] E4
< JepdU T

uEhA, B £ 75 S 4EAEE 3] 93
Mg Ful7| B3 Fujsge] Ao ad F48
3 L 5 Uk o HE AUWsA & 7
A 7158 Ao e EHERED EkE 3
AL 2z} p16mm, ¢80mm= A A 3t ).

2. F7tFe|2 FihtE

HANSEEE S #HHA FolE A
A 7] 9B E go] ¢&F7I7E R FoIA WA
A &z F717F AR UAD Fhel Pl
Z 57t fFUdHo] Aot o] JHE +F 9
22 #gsta AR WE A GG Y
3 Aale Fig. 5(a)9b 2t} Fig. 5(a)dl A v} 71
o] ¢&F7I7t WAz Tl A5t o7t
7] A2 AR oF 2027 A4 A Beo] gy
< o EQZA £ E3ol FEL JANLH, 2 o] F
HEAZ 4dsle sl FAZ Ao 19
Ho} AAHE ¢UFEH 4 0.12m/secd] T2
A A8 tebgks) AlEbete] 30& gk o § 3lo]
2 3.5m7HA Attt

Bo¥ste A%, Hol 3.5mAdE XA &
2718 U E=(manifold)e] Ful7|H & Hol 4
A R Ee FAlo FYst] £FE oo el
g F3ud ez #Ystd AFAA L & £ F
A& Mg A3 Fig. 5(b)gt 2}, Fig. 5(b)
A FAF] F7|7F FASH] AF3tn AR
B oF 252 Ru} Aol HY 2 ol E W

EFZeAY

(a) (b)

Depth(m)
L
~
(w)ndaq

3p

St % % e
Elapsed time(sec) Elapsed time(sec)
Fig. 5. Characteristic of the sinking(a) and float-
ing(b) for the submersible fish cage in
underwater by the elapsed time.

-121-



¢ " F¥ 78

Ae 3.56mZFo MEY YNy, 1 o|F ¢4FF
719l 93t BT Reo] ARYEG 2A H
£ &EE 9 ImisecE FXASlA] 3.5 7
B3 FFaAot.

webA, FA7MFE e R3] 242 iy
Fo o wirjME e} t&FrY FYFE 2-E
o] wzl M, 7Y B, 9] dold BE
A" T UASE A8 & AU 23, AA
o] f77F 7ol EUS W ol He Az
Ao X3 A& U= F U8 Fade
FEEEE AR2] 22T + 3le A2d9 4
A7} ;2] =] o] of grt.

3. FTtTEle miEsH

HiRe Aol g FANFE Ade F8E5
A& vhetaly] 93t 19954 69 14~17Y iR
3 FEssr-& PUVEEEE $3 % Aae Fig
6, Fig. 73} 2t}

Fig. 62 37158 A3 s)GeA 5413 <t
A% AT FS5o Eoh b S vl A
oz 2RI +10cm/isecE A9 A 3A e
Yoo, BRaEe +20~30cm/secE FEH R}
= ¥85 %o & 84S Y 31, 4 9
Y ndEE ANt FRERE BN doe
Fig. 73} &}

Fig. 794 B X E(beaufort) T8 AF 894
E® 6mE 7|EL2¢ §9o Fn(Hw)e 537
Al Alte 2R E A AEAA = XA 3] golA
I, 200Fe dAT AYE Eden, 1 %
< 0.58~0.81mAch =&, S T2 Hel A
e gd 44t

£ AY) A F A FE Y 58 Fig 83
Zol X R 3AEFoz FEY F glon, A
5ol 3le 7HFele ASde A=, 249, 8
F(Yow)e] €42 EFHA TN & Y= A
TEFL EFE & AWV PR A=, 240, 3]
B9 3245 & nedlA Fig. 39 Zo] £ANF
2o FYoll FAF 7IE=AZA FANFE A
Ao AH &5 3l 3 A= Fig. 99 &
t}. Fig. 9(a), (b), (o) 24474 X%, Y&, 2% o &
108319 71&x SR 2AM X&F9 M2 50|

71 78, Lo g Ado] &%, Z29] dn
T £LZ eyttt

Fig. 9(a)ll A Mz &5& 3T 30024
237t A ng AldEo] A3} TGS R
AFZ AN EF S H U S 4 F31lon, o9
Ze 9 AAHEo] X o3 1 FMRo]

E-component
(cm/sec)
B

N-component

(cm/sec)

Elapsed time (hour)

Fig. 6. E-component and N-component of current.

Wave Height(m)
=}

04 M——‘B\@

12 1 2 3 4 5

Elapsedtime (hour)

Fig. 7. Variation of significant wave height.
—O—I Himean
~—f—: Hus
—&—: Huno

4

{yaw}
I(heave)

Y
(swny)/y
ﬂ:

1 (roll) X
-—
{surge)

Fig. 8. Motion degres of freedom in floating.

-122-



BRI FiksFee 89 HE -]

(a)

Acceleration(cm/sec?)
b4 b 2 o - N

L A L
Q@ 50 100 150 200 250 300 3S0 400 450 500 550 600

Acceleration(cm/sec®)

66100 150 200 250 300 350 400 450 00 550 600

o8 |- (c)

0 04 3 A1 A Al A A

aayan SRS

004 |-
-0.06 [

Acceleration(cm/sec?)
°

01 TR TT00 180 200 250 300 350 400 480 500 850 600

Elapsed time (hour)

Fig. 9. Acceleration records of submersible fish cage.
(a) : X - axis, (b) : Y - axis, (¢c) : Z - axis.
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