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A study on flow velocity reduction and hydrodynamic characteristics of

copper alloy netting by solidity ratios and attack angles
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Recently, copper alloy netting has been proposed as a material for aquaculture facilities that can be set in harsh offshore
environments. To design a cage made of copper alloy netting, it is necessary to calculate the flow of water through the
netting and force of external sources on the netting. Therefore, this study measured and analyzed the current velocity reduction
after passing through the netting and the hydrodynamic forces acting on the netting using copper alloy netting with nine
solidity ratios. As a result of the reduction rate of the flow velocity through the netting, the flow reduction rate was increased
as the solidity ratio of netting was increased. The flow reduction rate was also increased as the attack angle on the netting
was decreased. In analyzing the resistance on the netting, we also discovered that resistance was increased with increase
in the flow velocity and solidity ratio. An analysis of the hydrodynamic coefficient acting on the netting is shown that
the drag coefficient tends to increase as the attack angle increases. We also analyzed the hydrodynamic coefficient according
to the variation of the Reynolds number. When the drag coefficients acting on the netting were analyzed with the different
Reynolds numbers, the Reynolds number increased from over 0.3 m/s to a relative constant. Finally, the copper alloy nettings
had a smaller velocity reduction rate when comparing the flow velocity reduction rate between copper alloy nettings and

nylon nettings.
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Fig. 1. Schematic drawing for the measurement of velocity of reduction and hydrodynamic in the circulating water channel; (a) Schematic

drawing, (b) A-A’ view at Fig. 1 (a) (unit: mm).
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Fig. 2. The schematic drawing for measuring the velocity of flow; (a) horizontal view and (b) vertical view (black point: measurement

position, unit: mm).
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Representative dimension
Case
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3.5 mm 534 802 1069 1336 1603

4.0 mm 611 916 1221 1527 1832

3 4.5 mm 687 1031 1374 1718 2061
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Fig. 7. The hydrodynamic coefficients of the copper alloy plane
nettings with different solidity ratio; (a) Sn: 0.136, (b) Sn: 0.155,

(c) Sm: 0.160, (d) Sn: 0.175, (e) Sn: 0.177, (f) Sn: 0.183, (g)
Sn: 0.202, (h) Sn: 0.206, (i) Sm: 0.228.
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Fig. 8. The hydrodynamic coefficients of the netting by solidity
ratio; (a) 3.5-90%, (b) 4.0-90, (c) 4.5-90 (*a-b: twine thickness-
angle of attack).
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Fig. 9. Comparison of velocity of flow reduction coefficients
between copper alloy plane nettings and nylon nettings at angle
of attack 90°.
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