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Abstract

This study deals with sinking resistance for purse seine, in the case of different d/I, ratio of
twine diameter and leg length.

Experiments carried out on the six types simplified reduced model seines which were made of
knotless nettings. The nettings were woven in different leg length 4.3, 5.0, 5.5, 6.0, 6.6 and 7.7mm
of polyester 28 tex two threads two — ply twine, and each of the seines were named [, [, I, IV, V
and V] seine.

Dimension of seine models were 450cm for corkline and 85cm for seine depth, each seines rigged
up 160g of float for a floatline and 50g (underwater weight) of lead for a leadline.

Experiments were measured in the observation channel of a flume tank at the static conditions.
Sinking motion was recorded by the two sets TV —camera for VIR which were placed in top and
side of the model seine, and reading coordinate carried out by the video digitization system.

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

The results obtained were as follows:

1. Average sinking speed of seine of seine margin was fastest for V| seine followed by V, NV, I, I

and | seines.
2. The coefficient of resistance for a seine wall was depended upon the ratio of d/1 : K;,=0.081 (
dj/l) e

3. The coefficient of resistance for netting bundle was not depended upon the ratio of d/I : Cp=
091 (5
d : Twine diameter, [ : Leg length, p : Density of netting materials, p, : Density of water
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Table 1. Specifications of model purse seines
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Seine Netting Type of Construction of Meshesw - Hang-in
) upper lower side (%)
type material knots netting yarns
part part part
1 Polyester knotless 28 texx 2% 2 740 740 140 29.3
I Polyester knotless 28 texx2x2 637 637 120 29.3
I Polyester knotless 28 texx2x 2 579 579 109 29.3
v Polyester knotless 28 tex X 2x2 530 530 100 29.3
v Polyester knotless 28 texx2x2 482 482 91 29.3
Vi Polyester knotless 28 texx2x 2 413 413 78 29.3
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Table 2. Specifications of d, l, d/l and weights of the model purse seines

Seine d l dil Netting Weight in water
density 7 kﬁr’nettingi\m leadﬁn?e ;otal
type (mm) (mm) (@/em?) @ (@) @)
[ 0.45 4.3 0.105 1.38 102.5 50 152.5
1 0.45 5.0 0.090 1.38 93.6 50 143.6
I 0.45 5.5 0.082 1.38 85.4 50 135.4
I\ 0.45 6.0 0.075 1.38 81.2 50 131.2
v 0.45 6.6 0.068 1.38 77.1 50 127.1
Vi 0.45 7.7 0.058 1.38 69.0 50 119.0

d : Diameter of twine, [ : Length of leg
d/! : Ratio of twine diameter and leg length

& Table 37} Zc}h
Aol AHEF 2189 £ X E Fig. 14 v

o g4ZoM +% $#e2 A B,C,D,E,FZG
Aeojztx fov, 2% ofhAHLR e AF

Table 3. Specifications of riggings of the model purse seines

Item Material Diameter Shape Length Weight in water Number
per piece

(mm) (em) ()] (pieces)
Floatline PE 1.07 twisted 450 2
Leadline PVA 0.93 twisted 450 2
Breastline PVA 0.93 twisted 85 4
Sinker Lead 2.710%x4.0 ellipsoidal 0.182 275
Float plastic 13.10 spherical (total buoyancy 160g) 180

PE : Polyethylene, PVA : Polyvinyl alcohol
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Fig. 1. Construction of the model purse seine.
Measuring points showed from Al to G8 of
intersection point.
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Fig. 2. Relationship between elapsed time (sec) and depth (em) on the Al, C1, El, G1 measuring points for

the model purse seines.
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Fig. 3. Relationship between elapsed time (sec) and sinking speed (cm/sec) on the Al, C1, E1, G1 measuring
points for the model purse seines.
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Fig. 4. Relationship between elapsed time (sec)
and sinking speed (cm/sec) on the A3-A7, G3-
G7 measuring points for the model purse
seines.
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Table 4. Coefficient of Kp and index of g in the Eq.
(6) for the model purse seines with

different d/I
Seine type Kp q d/l
i 0.251 1 0.105
il 0.266 1 0.090
il 0.283 1 0.082
N 0.298 1 0.075
v 0.316 1 0.068
Vi 0.332 1 0.058
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Table 5. Parameters in the differential equation of the model purse seines

Item Parameters
o [ seine o il seine Vrlll—sé»ine#ﬁﬂ hier“serirr; B V seine Vi seineryiv
olem?) 1.12 x10 * 1.14 x 10 * 1.15 x10 * 1.46 x10 * 1.18 x10 * 1.18 x 10 *
s (cm) 64.5 72.0 67.5 76.5 725 69.5
d (cm) 0.045 0.045 0.045 0.045 0.045 0.045
L (em) 0.43 0.50 0.55 0.60 0.66 0.77
{ (number) 140 120 109 100 91 78
Jj (number) 740 637 579 530 482 413

o : Cross sectional area of netting element

Is ¢ Seine depth

: Diameter of twine

: Leg length

. Mesh numbers along the twinewise direction
: Mesh numbers along the normal direction
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