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Investigation of cause and magnitude of scale effect
occurring in model experiments of fishing nets

Dae-An Kim
Division of Marine Technology, Chonnam National University, Yeosu, Chonnam 550-749, Korea

In order to investigate the cause and magnitude of scale effect occurring in the model experiments of fishing
nets, five pairs of Nylon pyramid nets and one pair of PE ones in which all the two nets paired were equal
each other in the factors determining their flow resistance, i. e., the ratio d// of diameter d to length / of bars,
the angle ¢ between two adjacent bars, the attack angle 6 of nettings to the water flow, and the wall area S of
nets, and different in the values of d and / were prepared. Then, the nets were attached to the circular steel
frame alternately and their flow resistances with shapes in water were measured on the sea ascribing no
turbulent flows by using the tension meter made of a block bearing for the experiment. All the Nylon nets
were spreads out easily in water to form a circular cone at relatively low velocity of water and showed the
resistance smaller a little in the nets with larger d and / than them with smaller d and /, because the filtration
of water through meshes become easier in nets especially with larger /. But PE nettings were not spread out
sufficiently on account of their small flexibility and showed higher resistance especially in them with thicker
twines. Therefore, the difference in bar length or mesh size and flexibility of nettings between prototype and
model nets are regarded to become factors ascribing scale effect. Especially the influence of the difference in
mesh size may become large significantly in actual model experiments because the mesh size of model nets
is decided at much larger value than that given by scale ratio and so the difference of mesh size between the

two nets become much larger than that between nets used in this experiment.
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Fig. 1. Circular steel frame for sustaining test nets (unit:
mm).
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Fig. 2. Size of conical bag nets used in the experiment
with the completed length and stretched one, indicated in
parenthesis, of their one panel (unit: mm). Hanging
ratio: 50% breadthwise and 86.6% lengthwise.

Table 1. Netting materials of bag nets used in the
experiment (d: diameter of netting twines, 2/: mesh size,
N; and N;: number of meshes at the fore edge and
lengthwise direction in each panel of bags)

Net  Fibers d (mm) 21 (mm) d/! N, N,
A—1 Nylon 032 275 0.023 28 39
A—-2 o 0.46 340 0.027 22 32
B—1 ” 048  21.6 0.044 35 50
B-2 ” 0.74 340 0.043 22 32
Cc-1 1 048 189 0.051 40 57
Cc-2 ” 072 275 0.052 28 39
D—1 ” 0.55 18.9  0.058 40 57
D-2 ” .11 38.0 0.058 20 28
E—1 1 038  12.6  0.060 60 86
E-2 o 049 152  0.064 50 71
F—1 PE 0.51 159 0.064 48 68
F-2 ” 080 257 0.058 28 39
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Fig. 3. Experimental water gate located at Dolsan island,
Yeosu city (Gate breadth: 10,000mm, Water depth
during experiment: 2,500 — 3,000mm).
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Fig. 4. Equipment, devised in this study, for measuring
the flow resistance of bag nets (unit: mm).
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Fig. 6. Variation of resistance coefficient k of bag nets shown in Table 1 with flow velocity v.
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Table 3. Value of A for nets listed in Table 1 and that of v when Re becomes 100

Net A (X 10 °m) v (m/sec) Net A (X 10 °m) v (m/sec)
A—1 1.35 8.8 D-1 5.80 2.1
A=2 2.26 5.3 D-2 11.76 1.0
B—1 3.87 3.1 E-1 4.16 2.9
B-2 5.84 2.0 E-2 5.73 2.1
Cc—1 4.44 2.7 F—1 8.44 1.4
C-2 6.83 1.7 F-2 5.93 2.0
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