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[ Abstract]  The heat dissipation from trains within the EMU (Electric Multiple Unit) maintenance depot is substantial, leading
to significantly elevated indoor temperatures during summer. This severely impacts the physical and mental well-being of
maintenance personnel, as well as their operational efficiency. This study focuses on an EMU maintenance depot in Chengdu,
establishing a numerical simulation model to analyze the thermal environment distribution under three operational conditions:
natural ventilation, standalone air conditioning operation, and combined operation of air conditioning and ceiling fans. The results
indicate that under natural ventilation conditions, 69.2% of the working areas experience an average air temperature exceeding

32°C, while 25.6% of the areas have a wet-bulb globe temperature (WBGT) exceeding 30°C, indicating a harsh maintenance
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environment. When the air conditioning system is activated, the overall thermal environment within the depot improves

significantly. The areas exceeding the air temperature limit are reduced by up to 0.6°C compared to natural ventilation, and the

areas exceeding the WBGT limit decrease to 17.9%. The combined operation of air conditioning and ceiling fans further enhances

the thermal environment, reducing the areas exceeding the air temperature limit to 15.4% and those exceeding the WBGT limit to

only 7.7%. Notably, the thermal conditions in the central area of the depot are markedly improved.
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Fig.1 Floor plan of the EMU maintenance depot
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Fig.2 Cross-sectional view of the EMU maintenance depot
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Fig.3 Numerical model of EMU maintenance depot
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Fig.5 Schematic diagram of the working area of the EMU maintenance depot
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Fig.6 Temperature contours at typical horizontal planes and longitudinal sections of the EMU maintenance depot in

working condition 1
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Fig.8 Temperature contours at typical horizontal planes and longitudinal sections of the EMU maintenance depot in

working condition 2
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Fig.10 Temperature contours at typical horizontal planes and longitudinal sections of the EMU maintenance depot in

working condition 3
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condition 3
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Comparative distribution of WBGT under different working conditions
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