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Model Experiment on Medium-Sized Ofishore
Trawl Net around Choshi*

Juhee LEE

Abstract

The medium-sized trawl net which began to be used newly in place of the .
Danish seine net or the Japanese type otter trawl net in offshore trawl fisheries
around Choshi from 1972, has a complicated structure compared with the latter
two types of nets, and in addition, the number of floats and the weight of its
sinkers are often controlled in accordance with the bottom conditions of the
fishing area or the species of fish sought after in the operation.

The author performed a model experiment based on the investigation and
measurement in operation of a sample net for a trawler of 53 gross tonnage, for the
purpose of clarifying the charactristics of the mediumsized trawl net and examing
its properties along with a change in the number of floats and sinkers.

The results obtained are as follows:

1) The central height, projective area of the net mouth, and resistance of the
sample net were about 3.2 m, 65 m? and 7.5 tons respectively, at 2 m/sec of towing
speed.

2) The central height and prOJectlve area of the net mouth at a certain
towing speed increased as more floats were added, but in the case where the toatal
buoyancy of floats was increased by 80 kg, the sample net began to rise from the
bottom at up to 2 m/sec of towing speed, even where the number of sinkers added:
amounted to the same weight.

3) According to the model experiment on the sample net, an expenmental
equation, R=0.29,8(v)-+?, was obtained for the resistance (R) of the net and the
projective area (8(v)), where p is density of water and v is towing speed.

4) The filtering volume of the towing net increased in accordance with that
of the towing speed. But at more than 1.2 m/sec of towing speed, it did not
increase, even when the towing speed did.
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Fig. 1. + Net plan of the medium-sized offshore trawl net used in this experiment.
The numerals on the seaming lines show the respective mesh numbers.
The fractional numbers indicate the twine numbers and mesh sizes; for
instance 30/57 refers to a twine of 30 yarns of 380 denier and with a57
mm mesh in stretched measure. : v
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Fig. 2. Dynamical representation for measuring warp tension.
Wn: Winch. Tr: Top roller. P: Measguring point.
Tm: Tension meter. t, &, ty, T: Tension of wire.
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Table 1. Measured details and results on medium-sized trawl net during operation

Depth Towing | Length of 9 | D w

|
[ B Resistance
B No- | Cm) | o | VP (dogree) | (m) | (m) ’ (degree) | (kg)
1 105.0 1.8 400 10.2 75.1 21.6 14.4 l -
2 103.5 2.0 300 11.0 61.3 17.6 11.7 ; 7968

6: Angle with both warp.  D: Distance between otter-boards.
W: Spread of wing tips. B: 1/2 angle with both handropes at cod-end.

BRBTORARE BEL T3 ERECHT 5 EEEIIENY OBk, AR 298
EDREIDME A'/A'=1/40 E LT, WBARREHET XY =FL > (P.E), HEETII XY S0
Ly (P.P.) 2, SMERIESETOY A ¥ o— el BEEETCIEY S LR HuT, %
OEBR LBEOWkIE D/D'=L/L"=1/51k23 k5L, LEMN-oTHREDL IR, v/v'=
0.474, BHB IS, EHOWKIZT T F/F'=1.40X10"* 12753, Table 2 ivi3 W8 & &
BETOES %, Table3 KIZZNFROBEONT BFHEE b FHOHE» =T, EEEDERT
i, EUEOESERPERBICL, BT LT R, B EWEN > EWHRE T 40 kg H 2 80

Table 2. Comparative table on webbing of full scale and model scale nets

Full scale net Model scale net

Material Diameter Material Diameter Dp”
(denier) (mm) (denier) (mm)

P.E. 380 1% | PP. 75 0.38 0.20
P.E. 380 240 | PP 75 | 0.47 0.20
P.E. 380 2.68 i P.P. 100 | 0.54 0.20
P.E. 380 3.29 i PP.170 0.70 0.21
P.E. 380 3.80 ; P.P. 170 0.70 0.19

P.E.: Polyethylene (p=0.95). P.P.: Polypropylene (p=0.91).

Table 3. Comparative table on floats and sinkers of full scale and model scale nets

Head rope Ground rope
Full scale net Model scale net Fullwsvc;ile net Model scale net
Material
A.B.C (Litact float Plastic Rubber ball,
¢ 300 mm ¢ 13.3 mm Chain, Iron Lead
Buoyancy 4.76kg | Buoyancy 0.8¢ ball, etc
5 H,: 47.6kg 72¢ Go: 42.0kg  62g
uoyancy . Gp: 43.0kg 63g
or Hy: 57.1kg 80g Ge: 39.5kg 58g
Weight H,: 38.1kg 48¢g Go: 38.5kg 56g
Total 247.5kg 352¢ 287.5kg 422¢g
H,: Head rope for the part of wing |G,: Ground rope for the part of fore wing
Remark | Hb: Wing side man rope Gyp: Ground rope for the part of inside wing
H,: Head rope for the part of square |G: Ground rope for the part of bosom delta
Go: Ground rope for the part of belly
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Fig. 3. Heights of three parts of head rope and projective area of net mouth for various
values of B, changed into practical sizes from model experiment.
p: 1/2 angle with both hand ropes at cod-end.
1, 2, 3: Height of wing tip, middle, and central parts of head rope, respectxvely
4: Projective area of net mouth.
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Fig. 4. Changes in central height and projective area of net mouth for various values of
total weight of sinkers, changed into practical sizes from model experiment.
1: Central height of net mouth.
"2: Projective area of net mouth.
B,: Total buoyancy of experimental net.
Wo: Total weight of experimental net.
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Fig. 5. Changes in central height and projective area of net mouth for various values of
total buoyancy of floats and total weight of sinkers, changed into practical sizes
from model experiment.

1, 2, By, W, are the same as in Fig. 4.
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Fig. 6. Changes in central height and projective area of net mouth for various values of total

buoyancy of floats, changed into practical sizes from model experiment.
1, 2, B,, W, are the same as in Fig. 4.
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Fig. 7. Resistance for various values of 8, changed into practical sizes from
model experiment.
Solid line shows the change in the experimental values, and broken
lines show the changes in the calculated valuesf R/C} in the equation,
pS(v).v*=R/Cy.
1: Experimental values. 2: Calculated values.
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Fig. 8. Changes in projective area of net mouth and filtering volume of
towing net, changed into practical sizes from model experiment.
Solid line shows the change in projective area of net mouth, and
broken line that of filtering volume of towing net.
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