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Three-dimensional Numerical Simulation of Two-phase Flow in Sedimentation

Tank Combined with Multi-layer Plates Unit
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(1. Southwest Municipal Engineering Design & Research Institute of China, Chengdu 610081, China;
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Abstract; Sedimentation tank combined with multi-layer plates unit is a newly developed process.
A three-dimensional numerical simulation of the solid-liquid two-phase flow was performed using computa-
tional fluid dynamics (CFD) software. The flow field of wastewater and the concentration field of the acti-
vated sludge inside the plates unit were analyzed theoretically. The simulation results demonstrated that
the optimal layer of the plates unit was four, and the sedimentation tank area could be reduced to 66%
under the same wastewater flow rate. Under different activated sludge concentrations and tank lengths,
this process could reduce the sedimentation tank area to 59% —68% , and stimulate enhanced sedimenta-
tion effects.
Key words: sedimentation tank; multi-layer plates unit; three-dimensional numerical simula-

tion; computational fluid dynamics (CFD)
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Fig.1  Schematic diagram of sedimentation tank size
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Fig.2  Meshing result of three-dimensional model of

sedimentation tank
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Fig.4 Volume fraction distribution of activated sludge in
plates area
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Fig.6  Vectors of velocity magnitude in outlet area with

zof 1.1 m and n of 10
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Fig.7 Sedimentation results of plates unit under different

activated sludge concentrations
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Fig.8 Sedimentation results of plates unit with tank
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two plates group
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