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Abstract [ Objective] To address the deterioration of odor control performance and the relatively high energy consumption caused
by operational condition changes in sludge transfer workshops of wastewater treatment plants ( WWTPs) , this paper explores a low-
carbon reconstruction approach to achieve stable odor compliance and improve operational efficiency without adding new major
deodorization facilities, providing a reference for the optimization of ventilation and deodorization systems in existing sludge treatment
projects. [ Methods] Taking the ventilation and deodorization system of a sludge transfer workshop in a sludge dewatering and drying
project as the research object, this paper analyzed changes in odor emission characteristics and the deviations between original design
assumptions and actual operating conditions based on operational monitoring data and field investigations. On this basis, a systematic
low-carbon reconstruction scheme was developed through air volume reconfiguration and reallocation of deodorization zones among
existing deodorization systems, combined with optimization of airflow organization and operational management. [ Results ]  After the
reconstruction, odor emissions in the sludge transfer workshop shifted from a high-concentration, continuous area source to a medium-
to-low concentration and controllable release state. The spatial odor concentration decreased from 1 300—1 500 to approximately 200—
300, significantly improving the working environment, while odor concentrations at the outlets of all deodorization units consistently met

current emission standards. By fully utilizing the treatment capacity margin of existing systems through air volume reconfiguration, the
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installation of a new deodorization system with a treatment capacity of approximately 173 500 m’/h was avoided. The required air

exchange rate was reduced from 8 times/h to about 5.5 times/h, resulting in an annual carbon dioxide emission reduction of

approximately 1 932 t. [ Conclusion ]

Under existing sludge transfer project conditions, the coordinated implementation of source odor

reduction, air volume reconstruction of ventilation and deodorization systems, and operational optimization can simultaneously improve

odor control performance, system operational efficiency to achieve low-carbon operation objectives without adding new major

deodorization facilities. The proposed technical approach demonstrates strong engineering feasibility and can provide a reference for

similar sludge drying and transfer projects.

Keywords sludge transfer workshop; ventilation and deodorization system; low-carbon reconstruction; air volume reconfiguration;

operation optimization
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Fig. 1 Layout of the First Floor Workshop (before Reconstruction)
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Fig. 2 Sectional View of the Workshop Layout on the First Floor ( before Reconstruction)
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Fig.3 Airflow Direction in the Workshop on the First Floor ( before Reconstruction)
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Tab.2 Comparison of Odor Concentration in the Transfer Workshop before and after Reconstruction
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Tab.3  Corresponding Deodorization Areas and Supply and Exhaust Air Volumes of Each Deodorization
System before and after Reconstruction
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Fig. 6  Airflow Direction in the Workshop on the First Floor (after Reconstruction)
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Tab.4  Comparison of Odor Concentrations before and

after Reconstruction
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