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Tab.1 Calculation parameters

J@& M Attributes B8 Value
FEFAMIS I J2 /1 Angle of bottom of aquaculture pond/(°) 0.3.5.7.10.12
FRAH MK AL M55 H E Rotation angular velocity of aquaculture pond/ (rad/s) 0.25.0.50
AJK O EFE Inlet speed/ (m/s) 0.5
[EIAHBUR ) B 4% Solid particle diameter/ wm 150
[ A8 OB 35 BE Solid particle density/ (kg/m®) 1150
[EAH3) J1 %5 B Solid phase dynamic viscosity/ ( Pa/s) 0.004 6
WA Liquid density/ (kg/m®) 1 000
WAASN S Liquid dynamic viscosity/ ( Pa/s) 0.001 003
FEAE M TR BE LR FE Roughness of bottom wall of breeding pond/pum 0.001
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Fig.3 Streamline diagrams of aquaculture ponds at different rotational angular velocities
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Purification efficiency of a recirculating aquaculture pond with different
bottom slopes

ZHANG Jun', JIA Guangchen', WANG Qingcheng', CHE Xuan®, TIAN Changfeng’, CHEN Xiaolong

(1. College of Engineering Science and Technology, Shanghai Ocean University, Shanghai 201306, China;2. Fishery
Machinery and Instrument Research Institute, Chinese Academy of Fishery Sciences,Shanghai 200092, China)

Abstract; Taking a typical square chamfered aquaculture pond as the research object, a numerical model of
the liquid-solid two-phase flow field was established ,and the influence of the slope of the pond bottom surface
and hydrodynamic conditions on its water purification efficiency was analyzed. Studies have shown that as the
internal pressure of the aquaculture pond decreases, the forces on the particulate matter decrease and the
sediment concentration increases; When the rotation speed of the flow is constant, the separation efficiency of
the particles increases with the increase of the bottom slope; when the rotation speed of the flow is 0. 25 rad/
s and the bottom slope is 12 °, the water purification efficiency of the aquaculture pond is the highest; The
numerical calculation results are in good agreement with the experimental data, verifying the effectiveness of
the numerical calculation method. The research results have important scientific significance and engineering
application value for the optimal design of the pond water circulation aquaculture system, the evaluation of the
hydrodynamic conditions of fish survival, the solution to the problems of low water circulation efficiency and
low efficiency of sewage collection.

Key words: aquaculture system; sewage collection and discharge characteristics; water purification

efficiency ; two phase flow of liquid and solid; separation efficiency of particulate matter
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