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Deformation and flow resistance characteristics of model net
cages according to shapes and arrangements of sinkers

Sang-Kook Kim, Kyong-Uk YANG', Dae-An KiMm' and Tae-Ho Kim'*

West Sea Fisheries Supervision Office, Jeonnam 530-140, Korea
'Faculty of Marine Technology, Chonnam National University,
Jeonnam 550-749, Korea

The objective of this study was to investigate the optimal shapes and arrangements of sinkers attached to net
cages to prevent their deformation in a current. A series of model experiments were conducted in a
circulating water channel, using 5 different types of sinker(high-weighted ball, low-weighted ball, column-
type, egg-shaped and iron bar-framed) and 2 types of square net cage constructed from both Nylon Raschel
netting and Nylon knotted netting, on a 1/20th scale. The deflection of the model nets against the flow was
smallest with the iron bar-framed weight compared to the other four types of sinker. It was expected that the
optimal shapes of sinkers would be either the ball or egg-shape; however, iron bar-framed weight actually
had larger drag forces. The dispersed deployment of sinkers on the bottom frames of model net cages
performed better with relatively slow flows, while the concentrated deployment at 4 corners functioned
better with relatively fast flows, in preventing the nets from becoming severely deformed. The deformation
of the net cages was larger for the Nylon knotted netting than the Nylon Raschel netting. With respect to
flow resistance, the Nylon Raschel netting, rather than the Nylon knotted netting, was more suitable for

construction of net cages.
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Table 1. Netting materials of model nets used in the
experiment

. d 21 2¢
Materials
(mm)  (mm) (deg.)
Nylon Raschel netting 0.65 132 0,099 %0
Td210x4 ’ ’ ’
Nylon knotted netting 0.55 112 0099 90
Td210x4 : : :

d: Diameter of netting twines
2[: Mesh size
2¢: Mesh angle
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Fig. 1. Model nets used in the experiment(unit: mm).
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Table 2. Specifications of sinkers attached to the model nets
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. . Size Weight No. of Total weight
Sinkers Shape Materials L . ..
(mm) in air(g) sinkers in air(g)
W-1 Ball Iron $23.2 50 4 200
W-2 Ball Iron #15.9 16.7 12 200
W-3 Column Iron $20x20.6 50 4 200
W -4 Egg Iron 32.2% X 20%* 50 4 200
W-5 Iron bar of frame Iron ¢4 x 500 200 1 200
*: Major axis
**: Minor axis
. . - Load cell
W-1 W-3 W-4 800
v
ECun’ent meter
o
'3l
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Digital camera
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Fig. 2. Sinkers attached to the model nets(unit: mm).
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Fig. 3. Model experiment setup for measuring the
deformation and the drag force of model nets hung to the
frame in flow velocity(unit: mm).
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the simulation.
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Table 3. Drag forces used in the simulation

Flow velocity(m/s) Fu(kg)
0.1 0.3487
0.2 1.3952
0.3 3.1393
0.4 6.7199
0.5 8.7205
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Fig. 7. Deformation of the model nets made of Nylon Raschel netting in various sinkers according to flow velocity.
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Fig. 8. Deformation of the model nets made of Nylon knotted netting in various sinkers according to flow velocity.
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Fig. 10. Deformed angle of model net made of Nylon Raschel netting and flow velocity in sinker W-1.
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Fig. 12. Sectional area reduction ratio of the model nets with various sinkers as a function of flow velocity.
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Fig. 13. Relationship between the drag force of model nets and flow velocity in various sinkers.
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