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Tab.1 Properties of the flounder fish cage used for tests

¥4 Component 2% Parameter HiA% Specification
7% 22 Floating frame 4% External diameter 6 mm
E¥JE Wall thickness 1 mm
KJE Length 250 mm
FEL Material PMMA
¥ Buoy H4% Diameter 30 mm
KJE Length 50 mm
¥l Material 17K Foam
M4 Netting M H R ] Mesh size 40 mm
M2k B 4% Twine diameter 2 mm
i 5] 45 08, 2 %0 Horizontal hanging ratio 0.6
Y\1a] 4575 2% Vertical hanging ratio 0.8
i Height 200 mm
F#} Material PE
JEHEZE Bottom frame Hig Weight 100 g
kEL Material W Steel pipe
#8% Rope H1% Diameter 1.2 mm
1k Material PP

z2 FERIR

Tab.2 Wave conditions

=
No.
I H Items J¥5 No
1 2 3 4 5 6 7 8 9
I8 Wave height (cm) 9.0 9.0 9.0 12.0 12.0 12.0 15.0 15.0 15.0
JE3] Wave Period (s) 1.0 1.2 1.4 1.0 1.2 1.4 1.0 1.2 1.4
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Fig.2 Simulation results of flounder fish cages deformation under waves
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Fig.4 Vertical displacement of the upper and lower bottom
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Numerical Simulation of the Hydrodynamic Characteristics of
Double-Bottom Cage for Flounder Fish Under Waves

CUI Yong, GUAN Changtao”, HUANG Bin, LI Jiao, GONG Pihai

(Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Key Laboratory of Sustainable
Development of Marine Fisheries, Ministry of Agriculture and Rural Affairs, Qingdao Key Laboratory for
Marine Fish Breeding and Biotechnology, Qingdao 266071)

Abstract The double-bottom cages for flounder fish tend to move and deform under waves.
Therefore, it is necessary to carry out hydrodynamic analysis for the stabilization of flounder fish cages.
Herein, a numerical model of deformation of double-bottom cages under waves was established based on
the finite element method, and then maximum displacement and the pitch of the double-bottom were
calculated. First, results of the upper bottom were compared with that of the lower bottom. Afterwards,
the results of the lower bottom of double-bottom cage were compared with that of the single-bottom cage.
The simulation results showed that the two bottoms of double-bottom cages were able to stay relatively
parallel during wave periods. The maximum displacement and pitch of the two bottoms increased along
with not only wave height but also wave period. In addition, the inclined direction of the two bottoms was
the same. Under the same wave conditions, the horizontal of displacement and the maximum pitch of
lower bottom were larger than those of the upper bottom, but their vertical displacements were not much
different. It was found that the difference in pitch between upper and lower bottoms was the largest when
the wave height was 15 cm and the wave period was 1.4 s. However, the upper and lower bottoms of the
cage did not collide with each other, and the two bottoms of the cage could remain relatively stable.
Moreover, under the same wave conditions, the displacement of the lower bottom of the double-bottom
cage was less than that of the single-bottom cage, but the pitch of the lower bottom of the double-bottom
cage was larger than that of the single-bottom cage. Additionally, the maximum mooring-line force of
double-bottom cages for flounder fish was larger than that of single-bottom cages. Furthermore, the study
on the hydrodynamic characteristics of double-bottom cages for flounder fish under the combined action
of wave and flow should be carried out in the future.

Key words Double-bottom; Hydrodynamic characteristics; Finite element method; Cages for
flounder fish
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