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An Analysis on the Sinking Resistance of Purse Seine
- 2. In the Case of the Model Purse Seine with Different
Netting Material and Sinkers -

Suk-Jong Kim'
College of Ocean Sciences, Cheju National University

Abstact

This study deals with an analysis on the sinking resistance for the model purse seine, in the
case of different netting material and sinkers. The experiment was carried out using nine
simplified model seines of knotless nettings. Dimension of model seines 420cm for corkline and
85cm for seine depth, three groups of models rigged 25, 45 and 60g with the same weighted
sinkers in water were used. These were named PP—25, PA-25, PES-25, PP—45, PA-45,
PES—-45, PP-60, PA-60 and PES—60 seine. The densitie(p) of netting materials were
0.91g/ca’® , 1.14g/cm® and 1.38g/cm®

Experiments carried out in the observation channel in a flume tank under still water
conditions. Sinking motion was recorded by the one set of TV—camera for VTR, and reading
coordinate carried out by the video digitization system.

Differential equations were derived from the conservation of momenta of the model purse
seines and used to determine the sinking speeds of the depths of leadline and the other
portions of the seines.

An analysis carried out by simultaneous differential equations for numerical method by
sub-routine Runge—Kutta—Gill.

The results obtained were as follows :

1. Average sinking speed of leadline for the model seines rigged 60g with the same weighted
sinkers in water was fastest for 12.2cm/sec of PES seine, followed by 11.4cm/sec of PA
and 10.7cm/sec of PP seines.

2. The coefficient of resistance for netting of seine was estimated to be
KD:0.09(7)"—)4.
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3. The coefficient of resistance for netting bundle of seine was estimated to be

c,e:o.91(—p%).

4. In all seines, the calculated depths of leadline closely agreed with the measured ones,

each 25g 4bg
meas.=0.99cal. and meas.=0.98 cal.

60g of weighted sinkers were put

into formulas meas.=1.04cal.,

Key words : Analysis on the sinking resistance (1743} 8]4), Model seine with the different
netting material and sinkers(FA A2 9} Aol B =YW, purse seine fishery
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Table 2. Specification of the weighted model

seines
Netting Weight in water
Seine type ?;;:;:%/ netting  leadline seine
(8 @ (2
PP seine  0.91 -5.8 65.8 60
PA seine  1.14 9.4 50.6 60
PES seine 1.38 24.2 35.8 60
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the model seines ? f ‘
SEME SETIING VIDEO CAMERA VTR

Vit Twine Diameter Mgsh Mesh number Hanging EQUIPMENT

aterial sze  (mp S ——————— o

(mm)  corkline leadiine depth .
SEINE SETTING MOVING PICTURE ~ IMAGE ANALYZING

Polyro SYSTEM SYSTEM SYSTEM

OOPOT o0gs 045 210 283 283 58 0.293

pylene
Polyani- Fig. 1. Block diagram of the equipment for

de 2004 045 210 3 283 58 0293 the purse seine setting system, the

Poyester 2504 045 210 253 283 58 0293 moving picture system and the image

analyzing system.
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Fig. 2. Relationship between elapsed time(sec)
and depth of leadline(cm) for the
model seines rigged 25, 45 and 60g
with the same weighted sinkers
water.
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Fig. 3. Relationship between elapsed time

(sec) and sinking speed of leadline
(cm/sec) for the model seines rigged
25, 45 and 60g with the same
weighted sinkers in water.
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Fig. 4. Schematic drawing of the sinking
characteristics of the model seines

rigged 45¢ with the same weighted
sinkers in water.
(a) Polypropylene netting used (PP seine).
(b) Polyester netting used (PES seine).
m : Mass of sinker
y1, y3:Depth from corkline to leadline
Jy2:Depth from corkline to netting bundle
/s :Seine depth

1. p<p.2| &2

ojWje] HA EFe, (DA go| Yehd 4

At
Py=(m+ poy) 2 )
BU, £TUHHE D43 0o) Bk

P, dy “
g =lm- vaw>g+<o—nw>vgwx—D(Tf) *Kyl(‘dt"l)

()
aeln, wEe AL Do Aol
BN BA AGAF Ko Ao
(44 olgstdrh,

=g
244y

PE 12 %S o, Ax 492

2. MubPRRSE BhEe] THE BAlEe) 49

D=(%)prL (3)
K= KD( pw)qﬂ(?n) @)

ARAD, @A Kpgkg 009, L9 A% ¢
& 42 3E ARKXE, AF0NA 7§ 28 olA
%] =erist Ao A
2. p>p.2| 42

ol, ZEThEe] &FFL,

% gk
= oo(l,—y3) 3 dyz )

(5) A7 o] erd

HE, 2EChEelA W R AXF T8 o

2EFE, (6)43} o] Yehd 4 3k
P3={m+90(y3—y2)}# (6)

webd, aBchEe] £5UANL (DA Lol
Hef, JBThIY B $E9 $5URAE (8)4
3 o] B,

dPZ

2
= (o= o)~ yog—RU-3)(22) ()

dP
dti =(m~Vio,)g+(0o—p,)0e(v;_v,)

2
_D(%) ‘K(y3—yz)% (8)
agjx, JEvhEe] A Rele, 2AH] (9)

g olgste] AT

(2 e

AxAs, (929 G @& 091, oo} A
Ae] A&tk
AYzAL, 59 A% p,.1.0g/cn’, 159
AMNE [.86cm, =H7IEE g 980cm/sed’, 1
=49 A7 d:0.045cm, ¥e] Zo] /:1.05¢cm,
WA e} do] WEke] I8 I /2837, ¥A Z
Wakel I8 F4 7583, HAAS n:13.484
cm - secZ &Pk 28], Ak o] 83 wxis)
Zztol gt wi7iH S-S Table 49 viepyoh
AEAE s AN AR Ma By



& ZAR Y] g3Ale HES A8l 2 18
olx ZAAIt 05% AR 1E oY &
g5 dislA A X (meas.) & AR (cal) &

Hwatach 2 A9, $Abe dxA4o] g Utz
o, A 2529 TEANAME meas.=1.04cal,
45g90 4=  meas.=0.99cal.gom, 60g0AME

meas.=0.98cal.{c}.

Table 4. Parameters in the differential equation
for the model seines
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