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Fig. 1 Structural chart of the ship-type cage
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Tab.3 Test results of the mooring analysis
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Structural analysis and design of single point mooring cage
floating frame based on CFD simulation
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Abstract: The single point mooring (SPM) cage system has attracted considerable attention because of its ability to
move around anchor points with the current in different directions. This mobility can considerably reduce the ac-
cumulation of aquaculture residue at the bottom of the cage and reduce the installation cost of anchorage. However,
because the mooring force of the SPM cage is greater than that of a conventional circular cage, the risk of the SPM
cage system is very high when exposed to wind and waves. A ship-type of a floating frame with a mooring force
that was smaller than that of a conventional circular cage was designed to solve this problem along with a three-
factor and three-level test scheme that was formulated based on the orthogonal principle. To analyze the changes of
the hydrodynamic characteristics of the cage when exposed to both waves and current, computer numerical simula-
tion of the cage floating frame was conducted. The results show that the stress of the cage will initially decrease
followed by an increase that is caused by the length increasing when the width of the floating frame is constant. The
stress of the cage will continue to amplify with the increase of the width of the floating frame and the angle of the
head. Taking economic costs and cage safety into consideration, the analysis shows that a cage floating frame with a
length of 24 m, a width of 9 m, and a head angle of 60° has excellent hydrodynamic performance and a relatively
low breeding cost. This provides a solution to address to the risk faced by the SPM deep-water cage and provides a

theoretical reference for developing deep-water cages in China.
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