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Influence of FLUENT-based design parameters of sewage interception
trunk on total phosphorus concentration at the trunk endpoint
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Abstract: As agricultural non-point source runoff is transported to a wastewater treatment plant by the sewage
interception trunk around Dianchi Lake, the total phosphorus(TP) concentration decreases along the way, often
falling below the designed influent concentration at the trunk’s endpoint. This reduction can result in non-
compliance with discharge standards. To explore the influence of key design parameters on endpoint TP
concentration and provide technical guidance for sewage interception trunk design, this study focuses on granular

phosphorus from agricultural runoff transported by a well-designed sewage interception trunk on the eastern bank
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of Dianchi Lake. Using the three-dimensional simulation software FLUENT, a multiphase flow model was
constructed to stimulate the fluid flow process within the trunk. The influences of section shape, roughness,
hydraulic diameter, and slope on the endpoint TP concentration were analyzed. Results show that the endpoint TP
concentration is lowest for circular cross sections and highest for trapezoidal sections. As roughness increases, TP
concentration rises across all section shapes, with the smallest variation range in rectangular sections, and the
largest in circular sections. Increasing hydraulic diameter or slope results in increased or decreased TP
concentration for rectangular or trapezoidal sections, while in circular sections, TP concentration either decreases
or shows minimal change.
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numerical simulation
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Fig. 1 Distribution map of main sewage interception canal and monitoring points in the study area
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Fig.3 Gridding diagram of main sewage interception canal simulated geometric model
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Fig. 4 Comparison of simulated and measured TP concentration
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Table 2 Design parameters of simulated geometric model of main sewage interception canal
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Fig.5 Schematic diagram of different section shapes of main sewage interception canal
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Fig. 6 TP volume fraction and flow velocity at different monitoring points in sewage interception

canal with different section shapes
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Fig.7 TP volume fraction and flow velocity in rectangular cross section sewage interceptors with different roughness
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Fig.8 TP volume fraction and flow velocity of circular cross-section sewage interceptors with different roughness
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Fig. 9 TP volume fraction and flow velocity in trapezoidal cross section sewage interceptors with different roughness
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Fig. 10 TP volume fraction and flow velocity in rectangle sewage interception canal with different hydraulic diameters
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Fig. 13 TP volume fraction and flow velocity in rectangular sewage interception canal with different slopes
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Fig. 14 TP volume fraction and flow velocity in circular sewage interception canal with different slopes
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Fig. 15 TP volume fraction and flow velocity in trapezoidal sewage interception canal with different slopes
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