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Fig. 1 Schematic diagram of plane and section configuration of highly efficient sedimentation tank
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Table 1 Average physical properties of mixed liquid in a highly efficient sedimentation tank

all K/ w/ GUEE cop/ AR TC/ TOC/

) D10 D50 D90 (kg'L™) (gL™ (mg'L")  (mgL")  (mgL")  (mgL")
HEK 7913 20.814 49.486 1.001 0.80 203 0.35 67.0 226
Heve 12.23 30.18 63.426 1.005 10.00 — — — —

Hk — — — — — 18.1 0.15 66.2 2.14
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Table 2 Simulation scenario and related boundary conditions

5 ok EXE,  EFX HUKFXfE TR . bii v el et/ HK

s (m-h™") FiE/m (m:h™") i /m Fi/m (kg's™) (kg's™) (kg's™)
BRI 100.70 0.90 106.60 0.85 1.50 289.35 1.16 288.19
209 64.70 1.40 44.20 2.05 1.50 289.35 1.16 288.19
T3 (58) 4470 1.90 32.90 2.75 1.50 289.35 1.16 288.19
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Fig. 2 Physical properties of mixed liquid in a highly efficient sedimentation tank
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Fig. 3 Spatial distribution of velocity of highly efficient sedimentation tank under different scenarios (flow field diagram)
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Fig. 4 Flow distribution of highly efficient sedimentation tank under different scenarios (flow chart)
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Fig. 6 Spatial distribution of density of highly efficient sedimentation tank under different scenarios (volume rendering)
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treatment plant

YU Dawei'*?, SUN Guanlai'*, SHEN Jiahui'**, WEI Yuansong'?*?, WU Yunsheng™", LI Zhongjie’, LIU
Bingyu’

1. State Key Joint Laboratory of Environment Simulation and Pollution Control, Research Center for Eco-Environmental
Sciences, Chinese Academy of Sciences, Beijing 100085, China; 2. Laboratory of Water Pollution Control Technology,
Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing 100085, China; 3. College of
Resources and Environment, University of Chinese Academy of Sciences, Beijing 100049, China; 4. School of Energy and
Environmental Engineering, Hebei University of Engineering, Handan 056038, China; 5. Beikong Water (China) Investment Co.
Ltd., Beijing 100102, China

*Corresponding author, E-mail: wuyunsheng@bewg.net.cn

Abstract Highly efficient sedimentation tank is widely used in municipal wastewater treatment plant, its
surface loading rate dominates the settling efficiency. In order to increase the loading rate of real sedimentation
tank tol2 m-h™' in a full-scale municipal wastewater treatment plant, it was digitally optimized with
computational fluid dynamics methodology. Results demonstrated that the loading rate was dominated by
interaction between sludge characteristics and geometry configuration of sedimentation tank. Wider descending-
zone and longer baffle-wall were conducive to form a more homogeneous velocity field, while the loading rate
was still restrained by the risk of sludge lost from-the distal effluent weir. Optimizing geometry configuration,
i.e., baffle-wall and ascending-zone/descending-zone ratio (1/2.65), could stabilize sludge blanket in bucket and
equalize flow field, therefore the loading rate could increase to 11~12 m-h™'. The further increase of loading rate
was limited by insufficient understanding of sludge rheological characteristics and constitutive relationship.
These results promoted the loading rate of sedimentation tank and deepened understanding of flow
characteristics of concentrated sludge in highly efficient sedimentation tank.

Keywords highly efficient sedimentation tank; digital optimization; geometry configuration; wastewater
treatment plant; rheology
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