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Dynamic simulation of a purse seine net behavior
for hydrodynamic analysis
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Abstract

This study presents a dynamic simulation of a purse seine net behavior. Mathematical model
suitable for purse seining, which is based on data from a series of previous simulations, various
field experiments, is modelized as a set of mass—spring system. In this model, a number of
meshes are approximated as one mass point, each of which connected to its neighbors by
massless springs, the equations of motion are derived from considering internal force from the
springs and external forces such as resistance and gravitation.

This simulation shows the quantitative state on every mass point of the net and purse line
during the shooting and pursing phases. So it is possible that performance of a purse seine net
be analyzed using various and evolving parameters such as the shooting speed, the hauling
speed, the size or type of the sinker, float and twine, also the hanging ratio etc..
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Fig. 1. A purse seine net in a coordinate system.
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o A< Erhsdtth Table 1. Specification for the purse seine(see Fig.
2 Aggelddie ofF Ao Fdol vk 2(a))
g 4 &= Fig. 2(b)g o] Y 1&EE 7% , . . Stretched
2o 282 TR AA @ 29 D 0 vt e ) D (e
2% A, I 453, A= 4-83¢ 182 2 (m)
Ao, B3 BRE 54 me@ Agde 1 TR0 W6 s B
Ao 9s 2 nEY ua) WAL Aaste] s 2 Td 260X150 7575 154 25
st A 2o #WHo] HEHTE Yk £ 3 Td20x72 303 60 1000
ANEgoldox AdE AR $& % 775749 4 Td210x60 303 60 400
3, Bol} AW TL Fig. 29 1EH B 5  Td210x51 303 60 1000
ashA st ARte) FRAE 8000kg, FHEH2 6 Td 210x45 303 60 2000
10,000kg e 2 3t ALrslArt. 7 Td 210x36 303 60 700
088 APAFE oFrr FAde IWTLE 8§  Td210X60 303 30 1000
223 e 0032E 493, XY$FoE &% 9 Td210x51 303 30 700
& g 0302 Ak’ 10 Td20%45 303 3 2300
11 Td210x36 303 30 1500
@ 12 Td 210x51 303 60 500
| 13 Td210x45 303 30 3900
=== e 14 Td210x36 303 30 1600
et ” Jg 15 Td210x45 303 30 3500
. i 16 Td210%36 303 30 1500
J 17 Td 210%30 303 30 1000
on a f 18 Td210%45 303 30 100
Lf% : >t ] 19 Td210%36 303 30 700
’ ; 20 Td 21030 303 30 6100
21 Td 21036 303 30 100
a 22 Td 21036 303 30 500
23 Td 21021 303 30 6100
b) 24 Td 21030 303 30 400
s 132 3 232 %  Td210x3% 303 30 300
4 15 lels slg %  Td210%x36 303 60 300
27 Td 210x30 303 60 200
______ 28 Td210x21 303 30 6600
5T 29 Td210x21 303 30 2700
3 a 30 Td210x18 303 30 3000
T """""""""""""""""" 31 Td210x21 303 30 800
32 Td 210x36 606 30 500
a 33 Td 210%x45 606 30 200
34 Td210x3% 303 990 100
Fig. 2. A model simulated 3 Td 210%30 203 990 100
(a) An actual net, % Td 21021 303 960 100
(b) A model approximated. 2 Td 21018 103 210 6200
(the numbers show the approximated mesh ’
38 Td210x15 303 690 6800

numbers in width and length).
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Table 1. continued

Webbing Material I\;Iiezseh Sﬁitcifd Depth
section  (in numbers) (mm) ( n% ) (meshes)
39 Td 210%21 60.6 930 200
40 Td 210x30 606 930 400
41 Td 210%36 60.6 930 300
42 Td 210x45  60.6 930 100
43 Td 210x51 60.6 930 100
44 Td 210X15 303 30 6400
45 Td 210x21 60.6 30 200
46 Td 210x30 606 30 400
47 Td 210x36  60.6 30 300
48 Td 210x45  60.6 30 100
49 Td 210%x51 60.6 30 100
50 Td 210X21 303 30 6400
51 Td 210x51 60.6 60 100
52 Td 210x45  60.6 30 200
53 Td 210x36  60.6 30 3400
54 Td 210x36 606 30 2900
55 Td 210X45 606 30 500
56 Td 210%51 60.6 30 300
57 Td 210x45 60.6 30 2900
58 Td 260x180  75.75 210 25
59 Td 260%180  75.75 1350 25
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Fig. 3. Functioning forces on mass points while a
net is sinking.
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Fig. 4. Functioning forces on mass points while a
net is pursing.
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Fig. 5. Net shape during sinking.
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Fig. 6. Net shape during pursing.
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Fig. 7. The change in the sinking speed by
changing sinking force.

(O :normal= normal sinking force(150kg),

% double=double sinking force(300kg))
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Fig. 8. The change in the potential depth

range by changing sinking force.
(O:mormal= normal sinking force(150kg),
% :double=double sinking force(300kg))
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Fig. 9. The net shape during sinking by the
effect of the currents of 0.5m/s.

Fig. 10. The net shape during pursing by
the effect of the currents of 0.5m/s.
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