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Dynamic Motions of Model Fish Cage Systems under the
Conditions of Waves and Current
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In order to analyze the dynamic motions of fish cage systems made of a frame and a netting under the conditions of waves and
current, the hydraulic model experiment at towing tank and the numerical computation using boundary integral element method based
on linear potential theory were carried out on a square and a circular type of fish cage. The computed and measured results for
the dynamic motions of model fish cage systems showed that the heave and pitch motions were almost unaffected by the inclusion
of nets, while the surge motions were very reduced by drag force acting on them. In addition, irregular wave-induced motions of fish
cages included non-negligible 2nd order harmonic components at high frequency nearly twice the wave frequency. The reason why
these motions were considered was due to resonance or structural components of frames being overflown and out of water during
a wave cycle. It was found that circular type was more desirable structure in the open sea than square one only in the respect of
dynamic motions due to waves and current. Further verifications were needed considering hydrodynamic forces, fatigue life, and
structure analysis based on long term stochastic waves including frequency and time domain for the purpose of analyzing and

designing fish cage systems.
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Fig. 1. Meshes of frame for fish cage used in numerical mo-
deling.

Table 1. Specifications of frames used in numerical computation

. Diameter of S
Type (Scxrzne) flotation pipe Buazz? &y ng?l:gsn ar
(mm)
Square 50X 50 20 0.80 0.53
Circular ¢ 57 20 047 043
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Fig. 2. Wave heading to model.
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Fig. 3. Model fish cage systems used in the experiment (unit: mm).
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Fig. 5. Surge motion transfer function of fish cage systems due to waves only.
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Fig. 6. Heave motion transfer function of fish cage systems due to waves only.
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Fig. 9. Wave-induced acceleration spectra of models due to irregular wave only.
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