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Fig.3 Simulation of the dynamic motion of the long-line culture facility during one wave period
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Dynamic Analysis of the Long-line Culture Facility Under Waves

CUI Yong, GUAN Changtao, HUANG Bin, LI Jiao, JIANG Zengjie

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

Abstract The long-line culture has been playing a more and more important role in fish industry in
both China and the whole world due to the increase in seafood market demands. The long-line culture
facility should sustain a high-energy environment with a full range of loading conditions because high
speed ocean currents and strong sea storms are frequent events in the open ocean area. Therefore studies
on hydrodynamic characteristics of the facility in the waves are necessary. ANSYS is a commercial
program for finite element modeling and simulation. Here we used this program to establish a
mathematical model for the long-line culture facility, and analyzed the displacements of the buoy and
hanging cage and the maximum mooring line forces at different positions. The simulation results showed
that the buoys and hanging cages at different positions displayed different patterns of displacements
because of the pulling forces of the float ropes and the mooring line. The three buoys had positive
horizontal displacements with the maximum value less than 0.6 m. The periodic changes of the mooring
line force were consistent with the period of the waves. The mooring line force on the front side was
larger than that on the back side, with the maximum value of ~1000 N. We also compared the
displacement amplitudes of the buoys and hanging cages under different wave conditions. We found that
the displacement amplitudes of the buoys and hanging cages increased along with the wave height in both
horizontal and vertical directions; the amplitudes in the vertical direction were larger than that in the
horizontal direction. These results suggested that the long-line culture facility in the waves had periodic
motion; the buoys and hanging cages did not intertwine with each other, hence the long-line culture
facility could be operated safely in the waves.

Key words Lone-line culture; Finite element method; Wave; Numerical simulation



