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Abstract [ Objective] This paper focuses on the reconstruction project of siphon filters at a water treatment plant( WTP ) in Tianjin
City. Building upon the completed air-scour modification, this paper aims to maximize technical potential by proposing a scientifically
sound and practical design scheme, thereby providing a reference for similar siphon filter renovation projects in the future.
[ Methods | Without altering the main civil structure of the existing siphon filter cells, the following measures were implemented ;
adjusting the air distribution in the original air-scour pipelines, installing electric regulating valves for air-scour intensity and water-
wash intensity control, reconstruction electric lever-regulated weir plates, replacing long-stem filter nozzles, optimizing U-shaped

drainage troughs, increasing filter bed thickness, and upgrading graded filter media. By precisely regulating air-water backwashing
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intensity and backwash head, a controllable backwashing process was achieved, ensuring the formation of a stable micro-expansion state
in the filter media layer, thereby enhancing the comprehensive filtration efficiency from multiple perspectives. | Results |  After
systematic technical reconstruction, the siphon filter exhibited significant improvements: filtration capacity and outflow quality were
enhanced, with turbidity decreasing from 0. 5-1. 0 NTU to 0. 2-0. 3 NTU; sand leakage during backwashing was effectively mitigated;
the duration of individual backwashing cycles was reduced, improving operational efficiency; the overall backwashing interval was
extended while backwashing water consumption decreased; the WTP’ s self-water consumption rate decreased by 41.5%, reducing
annual drainage volume by 133 000 m’; operational costs ( electricity and water resources) were reduced by approximately 170 000 per
year. [ Conclusion| The comprehensive reconstruction of the air-water backwashing system in the siphon filter demonstrates excellent
operational performance. The proposed technical solution is scientifically rigorous, highly implementable, and cost-effective. It not only

ensures water supply safety but also delivers substantial economic and environmental benefits, making it a viable reference for the

reconstruction of siphon filters in small and medium-size WTPs that donot have the conditions for demolition and reconstruction.

Keywords siphon filter; air-water backwashing; control valve; adjustable weir plate; graded filter media
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