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Tab.1 Characteristics of the net models

9 1 2t [EREFIZN PN S MLk AR S5 ENDERTEN WA A4 R
Net No. Mesh shape Bar length(mm)  Twine diameter(mm) Knot Hanging ratio Net material

C1 #J£ Diamond 20 0.67 PE

c2 J5 % Square 20 T PE

C3 #J¢ Diamond Kontless 0.6 PA

C4 J7)% Square PA
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Fig.4 ADV measurement results of the four cages
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Analysis of Two-Dimension Flow Field of the Square Cage Based on
Particle Image Velocimetry (P1V)

CuUl Yong""D, GUAN Changtao, ZHAO Xia, LIU Chao, HUANG Bin, LI Jiao

(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 current in sea can maintain the water quality in the cage, but the strong current can
cause serious deformation of the cage and reduce the effective volume of the cage. This study was
conducted to research the reduction in flow velocity downstream from square cages in currents. The
flow-velocity distribution downstream from cages was invested with four different net mesh shapes and
sizes. The reduction in flow velocity was recorded using both the Particle Image Velocimetry (PIV) and
Acoustic Doppler Velocimetry (ADV). The results showed that there was an obvious reduction in flow
velocity downstream in the four cage models. The height of the flow-reduction region was approximately
the same as the height of the cage. The flow velocity increased at the bottom of the cage. The results
achieved by PIV consistent with the data recorded by ADV. The average reduction factor of the four cage
models was from 0.5 to 0.8 at 0.18 m/s the incoming velocity. The reduction in flow velocity of the cage
with small meshes was greater than the cage with big meshes. The reduction in flow velocity of the cage
with diamond meshes was slightly greater than the cage with square meshes. The average reduction factor
was not obviously impacted by the incoming velocity. The results of the vertical plane through the center
of the cage by PIV were visualized by the velocity nephogram. These findings will contribute to the
understanding of the flow characteristics around the square cage.

Key words Fish cage; Flow-velocity reduction; Particle-image velocimetry; Flume experiment
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