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Fig. 2 Relative velocity of the water particle and the net segment
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Fig.3 Schematic diagram of the lumped mass point for the calculations for mesh model
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Fig. 4 Net deformation between experimental and simulated results
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Tab.1 Comparison of volume reduction rate and drag force on the net between calculated and experimental results

BRI K N
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Velocity R /% A e HaHRE % R i IR /%
Experiment Calculation Absolute error Experiment Calculation Relative error
0.13 1 1 0 12.02 12.14 1
0.21 5 4 1 21.97 23.97 9
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0.33 24 19 5 49.79 44.39 11
0.52 36 34 2 88.01 82.03 7
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Fig.5 Sketch of the cylinder net with diamond mesh
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Fig. 6  Simulated results of the net deformation for different weight modes and current velocities
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Tab. 2 Calculated results of the volume reduction rate %
Wi /(m-s") Velocity GW,=400 kg GW,=800 kg
0.3 14 8
0.45 28 16
0.6 41 25
0.75 52 35
0.9 61 45
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Fig.7 Displacement for point A and B of the net with different weight modes as a function of current velocity
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Movement and deformation characteristics of cylinder nets in current

HUANG Xiaohua, GUO Genxi, HU Yu, TAO Qiyou
(South China Sea Fisheries Research Institute,, Chinese Academy of Fishery Sciences, Guangzhou 510300, China)

Abstract: Flexible net, an important component of deep-water net cage, is the most complex loading part of cage
system. Studying the movement characteristics of cylinder net exposed to current is a key to deeply understand
the properties of withstanding strong current about net cage. In this paper, based on the lumped mass method, a
numerical model for 3-D nets in steady current was set up. To verify the validity of the numerical model, model test
results made by other authors were cited and compared with the numerical results. The numerical results for the
drag force on the net and the net deformation agreed well with experimental ones. On the basis of that, according
to practical cylinder net, under the conditions of two weight modes (GW,=400 kg, GW,=800 kg) and five kinds of
current velocities (U=0.3-0.9 m/s ), the net deformation, the displacement and the pitch angles of the net bottom were
calculated, and the influences of current velocity and weight size on the movement and deformation characteristics of
the net were discussed. The calculated results indicated that the increasing of current velocity could intensify the net
deformation. The volume reduction rate of the net with weight mode GW, when U=0.75m/s reached more than 50%.
For different weight modes and current velocities, the horizontal displacement of the fore point at the bottom of the
net was great than that of the rear one, while the vertical displacement of the fore point was less than that of the rear
one. With current velocity increasing, the displacement difference between the two points had become more obvious.
When the weight increases, the displacement, the pitch angles of the net bottom and the volume reduction rate of the
net could all decrease accordingly. [Journal of Fishery Sciences of China,2010,17 (2 ) : 312-319]

Key words: cylinder net; current; movement and deformation; lumped mass method ; numerical simulation
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