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Fig.1 Schematic diagram of coordinates

system for the rigid floating collar
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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 Schematic diagram of net-cage
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Tab.1 Comparison of mooring line force on the net cage
between calculated and tested results

W (m/s)  SME(N) HEEN) AEXERZE(%)

velocity test calculation relative error
0.22 1 226.25 1149.12 6.3
0.32 2 069.91 2 140.10 3.4
0.38 2 786.04 2 783.18 0.1
0.50 4 375.26 4094.48 6.4
0.60 5012.91 5364.42 7.0
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Fig.6 Examples of 3D graphics of the net-cages in current
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Tab.2 Calculated results of the net deformation for the net-cages at GW, =350 kg
M2 (m®) volume BRI F (% ) volume reduction rate
TE (m/s)
velocity UREIE £ LI U PRV
cylinder net-cage truncated-cone net-cage cylinder net-cage truncated-cone net-cage

K 501.93 512.3 28.5 4.6

0.3 504. 04 514.45 28.2 4.2

0.45 499.12 504. 78 28.9 6.0

0.6 477.36 473.63 32.0 11.8

0.75 437.35 438.73 37.7 18.3

0.9 394. 52 401. 68 43.8 25.2

&3 BLEGW, =600 kg R A LR ITHER
Tab.3 Calculated results of the net deformation for the net-cages at GW, =600 kg
AR (m®) volume ZRHPIEZ (% ) volume reduction rate
iE (m/s) -
velocity FIREIE R4 B 29 FUREIE R4 A I AR
cylinder net-cage truncated-cone net-cage cylinder net-cage truncated-cone net-cage

ok 500. 53 508. 54 28.7 5.3

0.3 503.33 510.15 28.3 5.0

0.45 507.55 516. 06 27.7 3.9

0.6 502. 63 504. 24 28.4 6.1

0.75 487.19 480. 62 30.6 10.5

0.9 458.41 454. 54 34.7 15.3
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Comparison on the forces and deformation between
HDPE cylinder net-cage and truncated-cone net-cage in current

HUANG Xiao-hua, GUO Gen-xi*, HU Yu, TAO Qi-you, ZHANG Xiao-ming
(South China Sea Fisheries Research Institute ,Chinese Academy of Fishery Sciences ,Guangzhou 510300, China)

Abstract; Deep-water net-cages made from HDPE ,are the most widely used aquaculture facility among all
kinds of anti-wave net-cages. They can be divided into cylinder net-cage and truncated-cone net-cage
according to different net shapes. Comparing and analyzing the similarities and differences in the aspects of
the forces and deformation between cylinder net-cage and truncated-cone net-cage, could help to provide a
strong reference for the selection of cage style. Using lumped mass method and the rigid body kinematics
principle , this paper described a numerical model including floating circular model as well as net model for
simulating the force and deformation of net-cages in current,and the accuracy of simulation was validated by
the data of marine in-situ measurements. By comparing, the numerical results of the mooring line forces on
the cage were in good agreement with the in-sifu test data,only 7% of maximum relative error and 4.6% of
average relative error between them. The results indicated the numerical model and computational method
adopted could meet the need of calculation accuracy for practical study. On the basis of that, under the
conditions of two weight sizes( GW, =350 kg, GW, =600 kg ) and five kinds of current velocities( U =0.3 —
0.9 m/s) ,the drag forces and the volume reduction rate for cylinder net-cage and truncated-cone net-cage
were calculated. In the process of simulating net,the mesh grouping method that 28 x 28 meshes have been
combined into an equivalent large mesh,was applied to decrease computational time and improve efficiency.
The results showed that after cages getting equilibrium in current,the two different cages in both drag force
and cage volume kept the similar varying tendency with weight size or current velocity, only had little
difference between them. The volume reduction rate of cylinder net-cage was much greater than that of
truncated-cone net-cage. The cylinder net-cage had an obvious initial deformation when cage was only
impacted by sinkers,the volume reduction rate of which was about 28% in relatively small velocity U =0. 3
m/'s,but the truncated-cone net-cage had better anti-current and anti-deformation performances, with about
5% of volume reduction rate. Therefore, to decrease the loss of net volume in current as well as
manufacturing cost, selecting truncated-cone net-cages with sinkers weight mode has more advantages than
cylinder net-cages with that for aquaculture.

Key words: cylinder net-cage; truncated-cone net-cage; force and deformation; volume reduction rate
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