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Numerical Simulation Analysis of Pollution Distribution in Sunken Subway Maintenance Depot
Yu Xiaobo!  BiHaiqu? Yin Han?
( 1.China Railway Fifth Survey and Design Institute Group Co., Ltd, Beijing, 102600 ;
2.School of Mechanical Engineering, Southwest Jiaotong University, Chengdu, 610031 )

[ Abstract]  In order to help the construction of green urban rail transit, optimize the urban spatial structure, and promote the
whole underground subway vehicle base has become an irresistible trend, and the air quality and occupational health and safety of
operators in the reservoir area have been widely concerned. In this paper, taking a submerged subway maintenance warehouse with
a cover as the research object, FLUENT software was used to simulate and analyze the air distribution and spatial distribution of
pollutants in the reservoir area, and the influence of the heat source of the roof condenser and the height of the jet nozzle from the
ground on the elimination effect of volatile organic gases (TVOC) was explored. The results show that when the roof condenser is
switched from closed to open, the mean pollution concentration in the whole reservoir area decreases from 1.02 mg/m? to 0.56
mg/m?, the total accumulation decreases 1 times,and the pollution exclusion rate in the near-surface working area increases
obviously. When the jet nozzle at the side of the first-floor maintenance platform is reduced from 1.7m to 1.1m, the pollution gas
concentration in the working area of the first-layer inspection station is reduced from 0.97mg /m? to 0.71mg /m?, the total pollution
accumulation in the reservoir area is reduced by 43%, and the cleanliness of each area is effectively improved.
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Fig.1 Survey drawing of ventilation system and operation

surface of subway maintenance depot
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Fig.2 Model of sunken subway maintenance depot
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Fig.3 Emission location of pollution source
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Table 2 Grid size Settings in each area
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Fig.4 Grid diagram of calculation model
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Table 4 Simulated working conditions
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Fig.6 Cloud image of normal wind speed of jet ventilation

system under condition 2
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Fig.8 Cloud picture of pollutant distribution on the
monitoring surface when the condenser is closed in

working condition 1
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Fig.10 Distribution of air flow and pollutants under

condition A=1.7m in working condition 2
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