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Optimization Study on Ventilation Mode for Public Washroom in Railway Station Buildings
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[ Abstract ] The public washroom in railway station buildings has problems such as high air change rate, high pollutant
concentrations and high ventilation energy consumption. Taking a public washroom in a railway station building as an example, the
CFD numerical simulation method is used to analyze the pollutant removal effects of three ventilation schemes: lower nearby
exhaust and upper exhaust, top downward supply and lower nearby exhaust, top middle supply and lower nearby exhaust. The
results show that when using top middle air supply and bottom nearby exhaust, the concentration of pollutants in the bathroom is
the lowest. Pollutants at heights of 0.9 m and 1.5 m in the bathroom can be effectively eliminated, and the dissatisfaction rate is less
than 0.5%. Optimization analysis is conducted on the top middle air supply and bottom nearby exhaust scheme. Under the premise
of ensuring effective pollutant removal, it is found that the minimum air change rate can be 10h’!, the ratio of air supply to exhaust
should be greater than 60%, and the air supply speed should be less than the exhaust speed.
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Fig.1 Schematic diagram of 3D model of washroom
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Fig.2 Schematic diagram of each ventilation scheme
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Fig.3 Schematic diagram of local grid refinement
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Fig4 Comparison of simulated and experimental results
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Fig.5 NH; mass fraction at a height of 0.9 m under different schemes
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Fig.7 Dissatisfaction rate under different schemes
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Fig.9 Dissatisfaction rate under different air change rates
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