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Improvement of Inflow Pattern in a Lateral Inflow Urban Sewage Pumping
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Abstract: Using numerical simulation method, this paper analyzed the flow patterns and compared
the uniformity of flow distribution under three different rectification measures: square column, combined
crossheam, and a combination of square column and combined crossbeam, and selected and validated the
most effective rectification scheme through physical model testing, to improve the inflow pattern of the
lateral inflow urban sewage pumping station. The inlet culvert of the lateral inflow urban sewage pumping
station exhibited uneven flow distribution, where the main flow within the front and inlet ponds was
predominantly concentrated in the middle and upper layers. The flow velocity in the bottom layer was
comparatively reduced, and unfavorable flow patterns, such as vertical circulation and backflow, were also
present. The selected square column combined with crossbeam rectification scheme significantly
improved the flow distribution uniformity at the inlet culvert, achieving a uniformity index of 0.97.
Concurrently, the main flow of the front and the inlet ponds was directed toward the bottom, effectively

eliminating unfavorable flow patterns such as vertical circulation and backflow. Furthermore, the
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uniformity of the inlet flow velocity distribution and the weighted average angle of the inlet passage

increased by 3.8% and 8.8°, respectively.
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optimization; numerical simulation
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Fig.1 Schematic diagram of structural layout and three-

E1

dimensional model of urban sewage pumping station
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Fig.2 Change in hydraulic losses with different mesh
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Fig.3 Schematic diagram of three-dimensional streamline

of pumping station inlet system
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Fig.6 Flow velocity distribution cloud and streamline
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Fig.7 Vortex structure in inlet pond
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Fig.9 Physical model and rectification scheme of lateral

inflow urban sewage pumping station
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