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Abstract

This study describes an analysis on the sinking characteristics in purse seine.

The experiment was carried out using three simplified model seines in a flume tank under still
water condition.

The densities(p) of netting materials were 0.91g/cm® for PP seine, 1.14g/cm® for PA seine and
1.38g/cm? for PES seine.

Differential equations were derived from the conservation of momenta of the model seines and
used to determine the sinking speeds of the depths of leadline and the other portions of 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) Sinking speed of net margin was fastest for PP seine, followed by PA and PES seines.

w
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2) The coefficient of resistance for netting of seine was estimated to be K p = 0-061(3] .

3) The coefficient of resistance for netting bundle of seine was estimated to be Cg= 0.91[‘)].

4) In all seines, the calculated depths of leadline closely agreed with the measured ones(meas.=
0.99cal.).
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Fig. 1. Apparatus for setting seine.
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Fig. 2. Relationship between elapsed time(s) and
depth(cm) of Al, C1, E1 and G1 measuring
points for the model seines.

o B2(2)4°] Y ot

9P (m-Vip,)e+(p-p,) 08y,

dt
2
(&) e

A7AM, Ve Edol g HEe A, g B
TEE, De ¢Eo BHE, K 28749 iE
HAREL m - Voo, =W, @9 d ol 2o BE 9] k
FEEC .

o] oA, £ A|18 L& fEM3te Eh
A FEHE M Aoy, A2%2 a8 RS
< BN1A BHE A Aol alm, H3YL
e o] MEIEN, A48 2187 ol

o olu, GBS HRERE TR S Wi
4E2) 473 & 71222 ¢ Reynolds 7} 600 o
ol Al 5 (%ol 2l e,
a2 HREME 218HY AR L Vg
@ Reynolds 47+ o9 Rgt7] w2 5] o
o @eka 7 shed ATtk

TebA, WES EHRKDIE D) EBAS
ARt} atsich

D=(%’fjpwsb )

@714, S8 BAUITS TES FIRAo
3, Cpie SRS el . ol o), el Wi 8
2] Aolsh A vl gAH Cpsl .65/
ot 20(3)4 o) ch g sho] Aetsich

23, Reynolds 47+ 2ok $54179] AN 2
o 2 399 2B HARKIOE Oesl i

Koz F5 KAt

q
ke o(2)
714, ne KRR A vF S 2839
WHETF N8 B3, Sox lem?oln, Kpe EX
6o fEEeltt. a8, FHAH(A)Y] AAbd = o}
&9 RS FIHss ).

A=2ijd(5.47d+6.61)+10.27d*(i+)) (5)

A71A, de 2B AA, 1& L Ho], ie
Zo] Wgke] 28 Ffoln, j I W 18 2
Folt}.

g7l A, (DA F(2)4 9] Y v &
yl(t=0)=o,{%u= 0)}: 02] £7)1Z&3 A Ru-

nge — Kutta - Gillgkoll 213k 4y u] B3 2 4%
B S HERUE A8l E32,5,0), S0 8
Kt ot

HES #R.(04 9 Kpahg 0.061, pﬂ SIPAP

gE 42 39, y(0)9] HHMlE dFAM T8 8
SERER tol] glol Aol T & olgiAlete] FgKEY
A< dx) 5ot

2. PAOE 3 PESOE (p>p,) 2 IR

a9ldo|ge dE HES m, EFAN 218
7R o] KBRS vy, EEANAM 28 ol F7
9] KBEZ y;, 2B BHES 2 89, 28
i) SEEIRE Pov thS3 Zol vehd 4= 3len,

Pz=pcr(ls—y3)%%t2 (6)

2ETE A U R X3 28 Hef Eg
& Pye (A3 o] Jepd 4 ik

d
P3={m+po<y3—y2)}~§ 7

metA, 2o e EEARERA L ool (8)4
W 2.

. dy,\’
%=(p—pu,)(ls—yg)og—R(ls—yg)( yzj

dt
(8)

-375-



SeiFsE - thEME

o471, R& 2 Bthde] EHiRkel .

o] AlollA, $¥ A 18 1EThitd EMAzE
BEHAAN EHE M Aoy, A28 1F3chde
FaagEpo o). ojv, ZETHY o] HAEN S O E
tte] 2 A& 71F2.2 ¥ Reynolds 7 A7)
) Fol] 2] 250 ul oo 71 s AT

FE, 2BohgolA] B FEo EHHHERNS ¢
<3} Zol Ve £ Urh

4573 =(m-V.p,)g+(p~p,)08(y5-y,)

dy, ? dy,
(%) ko w%E ©

of Aela, 8 A1 HEo| fEMH3Ie B
oA B HE W Aoln, A2gpe 2B ERE
£ ENA BEHE W Aok EF, A3%2 %
E 9] MiesEi, M43 1839 Kigigiel -

ojw, ZEchere] EHMFABR)IE th&o] EMUK
o 2 2 Kt

_lca(eY
R—{ 5 (Pw] pwl} (10)

A 71A, Cp KT FREelIth
7)) A (6),(T),(8) R(9A 2] A v &% 4

£ 7t =0)=0. 3,(t=0)=0,{%e(e | o,

d -
{%(t i 0)} =08l 27122004 B2, 33(0), 74(0)

9 )2 e

dy,
a G

Table 1. Parameters in the differential equation
for the model seines

Parameters
Item _

PP seine PA seine PES seine
plg/em?) 0.91 1.14 1.38
olem?) 1.47x10* 1.50x 10 * 1.54%x10 *
Vilem?) 15.18x107° 11.67%x10 * 8.25%x10 °
Wi(g) 15.67x 10 * 12.05%x 10 * 8.52x 10 *
8 (em?) 8.44%x102 6.49%10°2 459%10 *

p : Density of netting

o : Projected area of netting element
Vv, : Volume of sinker

W, : Weight of sinker in water

S;, : Projected area of sinker
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Fig. 3. Relationship between calculated(cal.) and
measured values(meas.) of depth(cm) of
leadline(on the Al, C1, E1 and G1 measur-
ing points) for the model seines. Calculated
values were derived from equation(1),(2),
(6),(7),(8) and(9). Solid line shows the
regression line.
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Fig. 4. Relationship between calculated(cal.) and
measured values(meas.) of depth(cm) of
yi1(on the A, C, E and G measuring lines) for
the model seines. Calculated values were
derived from equation(1),(2), (8),(7),(8)
and(9). Solid line shows the regression line.
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Fig. 5. Relationship between calculated(cal.) and
measured values(meas.) of depth(cm) of
y2(on the A, C, E and G measuring lines) for
the model seines. Calculated values were
derived from equation (6),(7), (8) and(9).
Solid line shows the regression line.
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