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Design Discussion and Summary of Mechanical Thickening + Plate and Frame Filter Press
for Dehydration System in Datong WWTP
QUAN Guoging" *, LIN Zhongjun', REN Chunmei’

(1. Chengdu Municipal Engineering Design & Research Institute Co. , Lid. , Chengdu 610023 ,China;
2. Southwest Mucipal Engineering Design & Reasearch Institute of China, Chengdu 610036 ,China)

Abstract [ Objective ]  Addressing the issues of process flow mismatch, investment and energy consumption waste caused by
different working modes of filter press in sludge dewatering systems. Taking a wastewater treatment plant in Datong as an example, this
paper systematically explores the design method of mechanical thickening and filter press dewatering systems, clarifies the application
scenarios and optimization strategies of different working modes, providing theoretical basis and practical reference for similar projects.
[ Methods| Based on sludge treatment volume, operation time and equipment parameters, two working modes are proposed:
sequential startup and simultaneous startup of multiple filter presses. In the sequential startup mode, the number of filter presses is
determined by formula (1), while there is no strict requirement for the number in the simultaneous startup mode. Combined with an
engineering example, the process flow, equipment selection, economy and reliability of the two modes are compared and analyzed.
[Results| In the sequential startup mode, the number of filter presses needs to be determined according to formula (1), which is
suitable for scenarios with a small number of equipment (e. g., 2 units). This mode can reduce civil-engineering investment ( by
eliminating the balance tank) and operating costs, but requires high-level automation. The simultaneous startup mode features high

flexibility (3 units connected in parallel are selected in the project). By adding a balance tank, continuous operation of the thickening
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system is achieved. Although it increases investment ( for the balance tank and transfer pumps), it offers better reliability ( with
redundancy adjustment function). [ Conclusion] The working mode of filter presses should be selected according to project scale and
operation requirements. The sequential startup mode is suitable for small-scale projects with significant economic benefits. The
simultaneous startup mode has strong adaptability and is suitable for large-scale systems. During design, system efficiency can be
improved by adding balance tanks, optimizing elevation (to reduce the number of lifts) and selecting appropriate equipment (e. g. ,

screw thickeners). Future projects are advised to comprehensively consider investment, operation complexity and reliability, and

strengthen automatic control to meet the requirements of different modes.

Keywords sludge dewatering sludge thickening mechanical thickening plate and frame filter press design summary
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Fig.2 Sequential Start-Up Process of Plate and Frame Filter Press
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Fig. 3 Process Flow of Sludge Treatment and Disposal (Sequential Working Mode )
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Fig. 6 Layout Plan of Sludge Thickening and Dewatering Workshop
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Fig. 7 Hydraulic Elevation of Sludge Thickening and Dewatering Workshop
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