J. Kor. Soc. Fish. Tech., 43(1), 1 — 11, 2007 w) FISHERIES
TECHNOLOGY

www.fishtech.or.kr

Studies on the improvement of the productivity of

purse seine fishery—II
— The sinking movements with the flow velocity on the model purse seine of
the subjective power block and triplex —

Suk-Jong Kim*
Faculty of Ocean Science, Cheju National University, Jeju 690-756, Korea

It is the basic studies for productivity improvement and laborsaving of purse seine fishery. Because the seine
shape is apt to be transformed in seine shooting process due to the effect of tide, this study is intended to
establish 4 steps, whose flow velocity are 0, 2, 4 and 6cm/sec, in flume tank and perform the experiment to
review the character. We used two model seines designed on the scale of 1 to 180 based on the power block
seine, which is the mackerel purse seine generally used in the near sea of Jeju Island and triplex seine, which is
the mackerel purse seine of one boat system fishing expected in the future, for the experiment, analyzed of the
sinking movements on the two seines and its results are as follows. In the setting over the flow velocity
6cm/sec, experiment was impossible because of flying and transformation of seine were severe. The sinking
movements of P seine and T seine generally showed linear phenomenon and the sinking speed showed gentle
curve shape. Sinking tendency was distinguished by existence of flow velocity. When there is flow velocity, it
showed the phenomenon that it sinking by similar type. Although sinking depth and sinking speed did not show
distinguished classification, P seine shows bigger than T seine. When there was in flow velocity, the elapsed
time(Et) and sinking depth (PDp, TDp) of P seine and T seine can be shown such experimental equations as
PDp=(0.21V+4.96)Et— (0.62V — 0.10) and TDp =(0.19V +4.95 )Et — (0.72V + 0.34). When there was in
flow velocity, the elapsed time and siking speed (PSp, TSp) of P seine and T seine can be shown such
experimental equations as PSp= — 0.11Et?+ 1.42Et+ 1.75 and TSp= —0.11Et*+ 1.41Et + 1.37.

Key words : Purse seine, Power block model seine, Triplex model seine, Flow velocity, Sinking movement.
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Table 1. The scale of the model purse seines in the experiment

Full scale Model scale : 1/180 Note
Webbing - L'/L = D'/D=0.58~0.59
Speed - VIV = 7.65%x10"
Scale Time - T/T = 726%x10"
Rope - Dr'/Dr = 5.70x10°?
Force - F/F = 1.81x10°°
Cork line PP 21 mm, 963.6 m PP 1.20 mm, 530 cm Double
Lead line PVA 18 mm, 10782 m PVA 1.02 mm, 590 cm X 1, 570 cm X? Double
Ropes Selvage line PVA 18 mm, 130m PVA 1.02mm, 50cmX1,35cmX? Double
Bridle PVA 18 mm, 15m PVA 1.02mm, S5cm Double
Purse line WR 2l mm, 1105.7m WR 1.20 mm, 530 cm
Bunt PA 0.78 mm, 30.3 mm PA 045 mm, 18 mm
Web-bing Main part PA 0.78 mm, 30.3 mm ”
Wing part PA 0.78 mm, 30.3 mm "
Float PL Buoyancy 6,600 kg PL 15mm 1195 g
Others L.ead Lead 2.475kg Lead 447 ¢
Ring Fe 100 kg Fe l4g
WR Wire 751 kg Wire 10.1 g

*1 : Power block seine (The seine for the use of power block),
*2 : Triplex seine (The seine for the use of triplex net winch).
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Fig. 1. Construction of the model purse seines used for experiments.
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Fig. 2. Block diagram of the experimental equipment.

=
(5]

49 Al we 49 7HE el o, 2,4,
6cm/sec77]-7<] 44A 2 A A slg th(Table 2). 4 E
A2 242004 4AAR 0o £ 4

= 7]%3]'7] 218l A *é“é—’l‘—i«] Zm R0l A
"ol ¥ o] @7t 2t S AR stg =, 22 1
7} A 8] ﬂﬂ‘“ 200cm, 427cm, 18 1, 3H4A &
Fgol X B F s Foug T3] 98
A BBy el REE AR =dd A
Ao Axsty 24 79 9HLS AAL. T
wE o aEE JAA

Gz AR A

A
of
o d
2
oft
o
N
1o
9‘_1_"

Ay WAz A 23 7)(X-Plan 360d I, Sokkia
Co)® ol gt} Aol 7 F ot ATt
CaAe HolHE gUor A4 gow &
248kl I W #ghE Aol o] &

2ot g 0

P seine¥} T seineol] g+ AP AW & A3
Zol A 8<% 2cm/esc} 6cm/secoll th ] zhz)
ZAFHA 72,5, 8secoll A o] A7F AL Fig.3-4
of Yet@yrt o] AFES T F A
BHHoZ YEEYE
st A A el w 3 E
Apete] A7 A el Kim et al.(2003)9] 974 3}
o} 7ho] AA Ao Z A AAQ F4E Uetllth
o] o] FEL F&o] SUIEFE Mol HA

7b gl Ego] WP H Ao {4 6em/sec 7}

r‘ﬂl )
i

o R
rz&

=

iut

Table 2. The Values of a, b in the equation (1) and correlation coefficients r (data n = 56)

Flow velocity

Seine (cm/sec) a b r

0 7.11 -2.76 0.99

. 2 5.42 - 1.08 0.96

P seine 4 5.73 -253 0.97
6 6.27 -3.57 0.97

0 7.00 -3.05 0.99

. 2 5.34 —1.68 0.97

T seine 4 5.68 -339 0.96
6 6.10 -4.54 0.97




(c)
Fig. 3. The scene of the sinking movements of model purse seines at the time flow velocity 2cm/sec(— flow direction)
(a), (b), (c) : Elapsed time 2, 5 and 8sec for the power block seine,
(d), (e), (f) : Elapsed time 2, 5 and 8sec for the triplex seine.
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Fig. 4. The scene of the sinking movements of model purse seines at the time flow velocity 6cm/sec(— flow direction).
(a), (b), (c) : Elapsed time 2, 5 and 8sec for the power block seine,
(d), (e), (f) : Elapsed time 2, 5 and 8sec for the triplex seine.

WHARS MY AHE RAOY, FEol g1 B 247 13,12, 11, IseeHith B FA 7 2secd]
< wj(Ocm/sec)oH Aol & H . A AL LE {45 Ocm/secd @) 17.5cm, F2

P seine®] XA rlojp ZolB ol 2}gto] F& 2cm/secd ™ 12.8cm, -4 4em/secd ©) 12.3cm,
0, 2, 4, 6cm/secol| A 7 2 F A 7FA 9] 7 FHA &2 6em/secd o 13.9cmo] g o, A A 7H



H 5 2R A

Elapsed time(sec)
a 5 10 %
0
P seine
---4--- Qoavsec
x oo ee- Jomses
-~ 4CVSeC
- e Benysec
0
T
0 b ““-—-
“~.
..
&6 . ]
Sy
= 10
=
<
= 0
I
7 T seine
Q -~ @0e- OCNVSEC
2 ------ miser
-k Aamfsed
---#eo- Bemmise
40 .
s 5N
"ls;z;i
&0 . . e a
..
..
..
EY -
S
100

Fig. 5. The relationship between elapsed time(sec) and
depth(cm) for the leadline of model seines center part, at
the time of shooting in the flow velocity 0, 2, 4 and
6cm/sec.
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Fig. 6. The relationship between flow velocity 2, 4,
6cm/sec and the a values in equation (1) of the power
block seine(Pa), triplex seine(Ta).
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Fig. 7. The relationship between flow velocity 2, 4,
6cm/sec and the b values in equation (1)of the power
block seine(Pb), triplex seine(Tb).
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