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Prototype Scale Simulation on hazardous gas advection and diffusion affected by enhanced ventilation in sewage networks
using Ventsim. ZHANG Zhi-qiang]’z*, ZHAO Lei', WANG Jia-hao', YUAN Hong-linl, LU Jin-suo', (1.School of Environmental
and Municipal Engineering, Xi'an University of Architecture and Technology, Xi’an 710055, China; 2.State Key Laboratory of Urban
Water Resource and Environment, Harbin Institute of Technology, Harbin, 150090, China). China Environmental Science, 2025,
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Abstract: This study investigated the advection and diffusion patterns of hydrogen sulfide (H,S) in a prototype sewer network of a
residential area in Xi'an, using Ventsim to simulate both natural and forced ventilation conditions. The results show that the simulated
and measured values are within 10% difference, which confirms the reliability of the Ventsim simulation method. Forced ventilation
increased the air velocity in sewer pipes by 8.8% compared to natural ventilation conditions. It was further found that utilizing only
an intake or exhaust fan required 108s and 105s, respectively to completely expel hazardous gases from the sewage network.
Simultaneous operation of both intake and exhaust fans significantly enhanced the migration rate of harmful gases, reducing the
expulsion time to 55s. Nevertheless, using only an intake fan may cause H,S to escape through small openings on manhole covers.
These findings provide technical support for predicting and controlling hazardous gases within sanitary sewer networks, contributing
to infrastructure safety and operational maintenance.

Key words: urban sewage pipelines; harmful gases; diffusion law; Ventsim; enhanced ventilation technology
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