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Fundamental Studies on the Net-Shape of the Drag Net-]

On the Section Shape of the Simplified Mcdel of the Bag Net
in Four-Point Suspension

Ju~Hee LEE*

As a primary step in studying the relationship between the arrangement of netting and the section
shape of the bag net in the four-seam trawling net, a series of experiments were performed with the
simplified model of the bag net made of vinyl film. This model was suspended horizontally in circularly
flowing water, with two pairs of suspending threads to four points of symetry at the border of the bag
mouth in place of both wing nets. And then, the area distribution of each panel in the bag net was
arranged by the portion of the length of the side panel, ¢ to that of the lower or upper panel, p at
the border of bag mouth. In the experiments, the section shape of the bag mouth photographed and
the tensions on both pairs of suspending threads were measured with two loadcells in circularly flowing
water.

From the results that the section shape of the bag mouth in circularly flowing water is controlled
by the area distribution of panels in the bag net, the author estimated an experimental equation.
h/w=Fe*209/) +-C, where k is the central height of the bag mouth, and w is the lateral width of that.
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Table 1. Conic bags used for the experiments

Thickness 4 circumference 3 vertical angle

of at at
No  vinyl-film bag mouth(s) vertex (p)
(mm) (cm) (degree)
1 0.15 28.0 17.7
2 0.15 28.0 23.0

3 0.15 28.0 14.3

Unit : Percentage (%)

29
. 35
2 2 15 15
29 35
A B

‘1
Fig. 1. Two examples of the sectional proportion of
the bag net mouth of the four-seamed tra-
wling net. ‘ )
A: In the case of catching for fish swarming
off the bottom.
- B: In th case of catching for bottom fish.

P=0
- -P=93
Unit : cm p=id pP=112
' . =16.8 ’ lq:=28
p=187 s
- a=18.7
_ % =168
: q=93 q=11.2 Q=
pP=28 Q=0
S&/P=0/1 q/p=1/2 Q/p=1/15 q/p=1 Q/p=151 q/p=2/1 q/P=10

Fig. 2. lllustration of sectional plans of bag nets used in experiment.
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Fig. 3. Setting condition of simplified model in
circurarly flowing water.
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Table 2. Measured details and resulsts on the
of ¢v=14.3°, H/1=0.89

simplified models of bag net,

i £
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in the case

Current Width Height Projectite Total tension of _ _ _
/ velocit of of area of both suspension w/w h/h s/s
9/p y bag mouth bag mouth bag mouth threads
(v) (m/s)  (w) (mm) (h) (mm) (S) (em®) (T) (gw)

0.235 160 170 214.2 133 0.97 0.99 0.96

0.342 163 174 217. 4 213 0.99 1.01 0.97

0/1 0. 448 165 174 229.1 434 1.01 1.01 1.03

0.554 168 172 227.4 730 1.02 1. 00 1.02

0.660 164 172 229.2 977 1.00 1.00 1.03

0.236 170 168 220. 3 141 1.00 1.00 0.99

0. 342 167 169 224.8 258 0.98 1.01 1.01

1/2 0. 448 170 . 168 222.9 457 1. 00 1.00 1.00

C. 554 166 166 220.6 696 0.98 0.99 0.99

0. 660 175 166 224.6 1021 1.03 0.99 1.01

©0.235 180 166 227.3 136 0.99 1.00 0.99

0. 342 187 164 232.8 254 1.03 0.99 1.02

1/1.5 0. 448 180 166 321.4 446 0.99 1.00 1.01

0. 554 179 167 226.7 713 0. 99 1.00 0.99

0. 660 179 166 227.8 1036 0.99 1.00 0.99

0.236 185 160 228.2 117 1.01 0.97 1.01

0. 342 181 163 215.9 260 0.99 0. 99 0.99

1/1 0.448 184 166 229.4 468 1. 00 1.01 1.01

0.554 187 163 227.3 672 1.02 0. 99 1.00

0. 660 180 172 233.2 933 0.98 1.04 1.03

0.236 182 164 232.0 127 0.98 1.02 1. 00

0. 342 190 158 234.0 241 1.03 0.98 .01

1.5/1 0. 448 185 161 232.0 407 1. 00 1. 00 1. 00

0.554 184 160 229.8 619 0.99 1.00 0.99

0. 660 185 161 227. 4 847 1. 00 1. 00 0.98

0.236 184 151 222.1 124 1.01 0.99 1.02

0.442 182 152 220.7 225 1.00 1.00 1.01

2/1 0. 448 180 152 215.0 395 0.99 1.00 0.99

0.554 181 134 217.1 646 0.99 1.01 1.00

0. 6350 183 132 215.6 867 1.01 1. 00 0.99

0.236 190 132 224.6 120 .01  0.98  1.00

0. 342 186 135 225.3 268 0.99 1. 00 1. 00

1/0 0. 448 180 133 221.8 318 1.01 0.99 0.99

0.554 185 139 226.8 623 0.98 1.03 101

0. 660 191 135 223.5 893 1.01 1.00 1. 00

w, B, and § show the averages of measurements of width, and projectiv area individually.
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Fig. 4. Examples of photographs of the sectional shape of bag,
in the case of H/I=0.89 and ¢=14.3°.
the case of ¢/p=0, 1/2,
individually.
q/p is the same as in Fig. 2.

1-7 indicates

1/1.5, 1/1, 1..5/1, 2/1,

(=<}

H indicates the spread of suspending threads tips.
{ indicates the lengh of suspending thread.
¢ indicates 1/2 vertical angle at vertex of conic bag.
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regression curves of measurements.
¢, H, and ! are the same as in Fig. 4.
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Fig. 6. Relationship between g/p and h/w in the
case of =17.7. Broken lines show the reg-
ression curues of measurements.
¢, H and / are the same as in Fig. 4.
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Table 3. Values of K;, K, and C in the regr-
ession equation* which shows the
relationship between ¢/p and h/w

¢° Hyl k, k. C

0. 54 0.40 0.44

14.3 0.89 0.31 0.48 0.72
1.25 0.24 0.55
0.54 0.55 0.53

17.7 0.89 0.45 0.67 0.67
1.25 0.28 0.54
0.54 0.70 071.

23.0 0.89 0.47 0.62 0.61
1.25 0. 36 0.59
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|
q,lp =0
q/p=1

Jx s Tx Tx
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(Ty)qlp=0= 0 < (Ty)q,p=1 < (TY)q/pmo

(h/w)q/p=0 > (hiw)gip=1 > (hiw)glp=co

Fig. 8 [Illustrations which show the relationship between the acting condition of tension on the
suspending thread and the sectional shape of the bag net.

Tr: Tension on the suspending thread.
Tx, Ty: X or Y component of Tension.
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