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Research on the Ventilation Operation Mode during the
Maintenance Period of Water Conveyance Pipelines Based on the Ventilation Network
Han Yuanwei Bi Haiquan Zhou Yuanlong Wang Honglin Feng Lingwei
(' School of Mechanical Engineering, Southwest Jiaotong University, Chengdu, 610031 )

[ Abstract]  Improper ventilation during the maintenance period of deeply buried long-distance water conveyance pipelines can
lead to airflow short circuits and pollutant accumulation, posing a threat to the safety of maintenance personnel. Investigating
ventilation network models and operation modes for the joint operation of multiple fans during maintenance is therefore of great
significance for optimizing ventilation system operation. In this study, an actual water conveyance pipeline was taken as the
research object. Based on ventilation network theory, a maintenance-period ventilation network model was established using the
Newton—Raphson method, and its accuracy was validated against on-site measurement data, with an average relative error of 9.89%.
On this basis, ventilation operation modes for single pipeline segments (press-in, exhaust, and hybrid modes) and multiple segments
under maintenance were investigated. The results show that the ventilation network model can accurately and efficiently predict
airflow distribution within the pipeline. Under the hybrid ventilation mode, the cross-sectional air velocity reaches a maximum of
1.29 m/s, exhibiting the most stable flow field, the most uniform velocity distribution, and the highest pollutant removal efficiency.

For multi-segment maintenance, a “unitized isolation” ventilation design is recommended, and increasing the number of supply and
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exhaust shafts at both ends of each ventilation unit can further accelerate pollutant removal. The findings provide a reference for the

formulation and optimization of ventilation schemes during water conveyance pipeline maintenance.
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