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Abstract

The north-west sea area of Cheju Island is where originate two layer current in the summer
season. The case of the fishing operations in this sea area is almost impossible for normal
expansion of the net gear for shooting net, and is happened to be frequent occasions for rise of
tension suddenly in purseline by changes of the net shapes in the operation. Therefore, the
safety of the operations is often obstructed by the above mentioned.

In connection with the above, model experiments on the purse seine in the circulating water
tank was carried out in comparison and analysis on the changes of tension in the purseline by
deformation of purse seine in the sea area of two layer current. The results obtained are as
follows ;

In the case of the required time for pursing of 20 minutes in the no current set, the
increasing curve for tension of purseline can be expressed as:

Y=0.0004x*-0.0098x>+0.3000x (r=0.9989)

where Y is tension(metric tons) of a purseline, x is required time(minutes) for pursing. And,
the maximum value of tension in this time was an increase of 31.3 percent at 15 minutes, and
was a decrease of 30.3 percent at 30 minutes than that of 20 minutes.

When the bottom margin of net is held on the position in velocity of 0.5 knot at three-eighths
of net in the bottom current to the net height, the maximum tension of the required time for
pursing of 30 minutes in tight set and loose set were decrease of 29.5 percent and 28.7 percent
respectively than that of 20 minutes.

The work load during the required time for pursing of 20 minutes were calculated 5.79 x 10°
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kgf - m in no current set, 7.89 x 10° kgf - m in tight set and 5.15x 10° kgf - m in loose set,

therefore it was an increase of 22.3 percent in tight set, and was a decrease of 11.1 percent in

loose set than that of the no current set. Where tight set and loose set is a range of the bottom

current with velocity of 0.5 knot at three-eighths of net to the net height.
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Table 1.The conditions of the model experiments on the tensicn in a purseline of the model purse seine

Net shooting Waiting Pursing
Ratio** . - -
Net* £ Net Time Speed Time Time Speed
. . O €
Direction  yight  Mv**  AVss* MV AV MV AV MV AV MV AV
(sec) (min) (cmfsec) (m/min) (sec) (min) (sec) (min) (cm/sec) (mimin)
4.4 15.0 61.7 72.4
NS - 1.5 5.0 159.1 192.6 5.8 20.0 5.8 20.0 46.8 54.3
8.7 30.0 31.2 36.2
TS 2/8 1.5 5.0 159.1 192.6 5.8 20.0 5.8 20.0 46.8 54.3
8.7 30.0 31.2 36.2

” 3/8 ” ” ” ” ” ” " ” ” ”

" ” " 14

” 4/8 ” ” ” ” ” ” ” ” ” ”

" 4 n n
L/S 2/8 1.5 5.0 159.1 192.6 5.8 20.0 5.8 20.0 46.8 54.3
8.7 30.0 31.2 36.2

” 3/8 ” " ” " ” ” " ” " ”

14 ” ”n 14

” 4/8 ” ” ” ” ” ” ” ” ” ”

* NS : No current set, TS : Tight set, LS : Loose set.

** The ratio of net in the bottom current to the net height.

*** MV : Model value, AV : Actual value.
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ko) ol R Eo glolA] HA| ZHole 2/8, 3/8 ¢
4/8%) ¢ R Eo AFFE AEE A3 A
& WAFE 3t AA P e, o tg Azt 2t
A& Jehd 4827 L Table 17} Zo},

HE AA A =holA 18] 20%0] &8
HEBEZE ol 7|FOR A olH} mE u) =
& Ao did] AAEtd FEo] FY S FHPYL
W, o] &9 HEE HFAlol vmalA A8y
ok &9, FEe] G g dF2, Table 1¢]
Az oA AZA AHA e 2 HE F
g9 71EZ A4 o 98L& AA A (Planix-7,
Tamaya)2 Feta] FEo A2 /MAREH FTRA
1A 9] d F& ALtstdoh

=2
=

1. Bkeg HES kA

BeAd ot BEe) B e AdSEs) =
4% B3Pl e WEo| s, B

AgzAL B 58 7|A)12 20802 133}
I, MAL. A7HE 158, 208 2 308 A 71
A& At &S 44 72.4 m/min, 54.3
m/min 2 36.2 m/min7} S =& st} 7] A)3t
€ 20802 @ AL 2¥YIGy sdyst FEI
A7eted A FFoll o o] AP FYo W
€ A3 A3 Aok AAALQATE 208
A%, Fe dolo] TR UoiA 2ES ot
gt B8o] &3 F£4AL °F 150 molx, AA
2QAIZF 1582 H 9 138 m, 22]5 3089 A
§ 160 m 7} @ spdR7F AZsA €t Al
A28 AT 158(A), 205(B) 2 30E(C)d g
HZ Ao Wl ABE Fig.1 o Jephy}

Zt A -8 Ao g3 ohg ZALZA ] w2
T3} o] EAE 4 Utk ©, Y= HE9 Rk
(E)o]lz, xe A 23te AAAZHE )Y x
o] 273 HH A O Aol Aot
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B : Y=0.0004x°+0.0098x?+-0.3000x (r=0.9989)
(2)
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Fig. 1. Changes of the tension in a purseline of the

model purse seine on pursing time at the no
current set in the standing water (exchanged
into full scale).

*Pursing time A: 15 minutes, B: 20
minutes, C : 30 minutes.

C : Y=0.0001x*+0.0044x’+0.0534x (r=0.9985)
(3)
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Fig. 2. Changes of the tension in a purseline of the
model purse seine on pursing time at the
tight set. In case that the model net is held
on the position in three-eighths of net in
the bottom current to the net height
(exchanged into full scale).

* Pursing time A : 20 minutes, B: 30
minutes.

A 1 Y=0.0026x° -~ 0.0640x°-+0.9115x (r=0.9995)
4
B : Y=0.0006x° - 0.0192x*+0.3435x (r=0.9973)
(5)
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Fig. 3. Changes of the tension in a purseline of the
model purse seine on pursing time at the
loose set. In case that the model net is held
on the position in three-eighths of net in
the bottom current to the net height
(exchanged into full scale).

* Pursing Time A: 20 minutes, B : 30
minutes.
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Fig. 4. Changes of the tension in a purseline of the mcdel purse seine on pursing time during 20 minutes in
the tight set(a) and loose set(b)(exchanged into full scale). In case that the model net is held on the
position in two-eighths (A), three-eighths (B) and four- eighths(C) of net in the bottom current to

the net height.
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Fig. 5. Changes of the tension in a purseline of the model purse seine on pursing time during 20 minutes
(a) and 30 minutes (b) at the no current set (NS), tight set (TS) and loose set (LS)(exchanged into
full scale). In case that the model net is held on the position in three-eighths of net to the net height

in the tight set and loose set.
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Fig. 6. Changes in the ratio of tension during 20 minutes(a) and 30 minutes (b) of pursing time in tight
set(TS) and loose set(LS) to the no current set(NS) of the model purse seine.
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Table 2.The calculated value of work load from the
tension recording curve in a purselike of
the model purse seine

Net* Ratio** Model Value Actual Value
Direc- of Net Pursing WL***  Pursing WL¥*
tion Height mymo(see) (gf-em) Time(min) (kgf - m)
NS - 4.4 3.47x10° 15 8.41x10°
” - 5.8 2.41x10° 20 5.79x10°
” - 8.7 1.31x10° 30 3.13x10°
TS 2/8 5.8 2.51%x10° 20 6.01x10°
” 3/8 58 295x10° 20 7.08 x10°
” 4/8 58 3.22x10° 20 7.72x 10
" 2/8 87 161x10° 30 3.86x10°
4 3/8 8.7 1.74x10° 30 4.16x10°
” 4/8 87 181x10° 30 4.34x10°
LS 2/8 58 242x10° 20 5.80x10°
” 3/8 58 215x10° 20 5.15x10°
” 4/8 5.8 1.77x10° 20 4.25x10°
" 2/8 87 145x10° 30 3.47x10°
” 3/8 87 116x10° 30 2.79x10°
” 4/8 8.7 0.90x10° 30 2.14 x10°

_8_

* NS : No current set, TS : Tight set, LS : Loose set.
** The ratio of net in the bottom current to the net
height.
%W, L. : Work load.

A AL AT 208 2 $o ¥l 168 W=
45.3% d @o] 271§ o, 308< w+= 45.9% o
Zol AP} AEF AgdM &2A Adr8
AIZF 208-9] 39, 1Eo) 3R 2/8 Bl AF
Fo 9490 UE o FL 6.01x10° kgf - m,
3/8 @ 7.08x10° kgf - m, ZLe]3 4/8 o} 7.72X%
10° kgf - m o™, 4/8 W= 2/8 W] B} 28.5%,
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4/8 W)= 2/8 W) Bt} 36.5%, 3/8 W= 21.2% A%
o] 4 =t
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Z7la g Eo2 gdhrch

g M0

AFz F8 A9 &= A7 o2 oAl +
g Fo htaA, A3 243 vl Eo] 44.1%
d o2& F8F Pz NPT oA 24
N7t vl § gL et add), o] § AF=
A a2 Aol hebdFA 39} &l Y
o] A Fd ojsf ol Fx7F TS E Aot
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