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Analysis of Heat Transfer in Cooling Water System in Pipe Corridor of Deep Underground
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[ Abstract]  The cooling water pipes in deep subway stations need to pass through a 100-meter-long passageway, and the water
temperature will change due to the thermal environment of the passageway, which will affect the operation of the cooling tower and
chilled water unit. In order to better optimize the operation of the cooling tower and chilled water unit, this paper analyzes the heat
transfer characteristics of the cooling water system in a long-distance pipe passageway. By establishing a simplified heat transfer
model of the pipe passageway, the heat exchange process between the cooling water pipe and the passageway air and wall is
comprehensively considered, and the temperature change and heat exchange of the cooling water after passing through the
passageway are analyzed in the cooling season. The simulation results of a specific case using TRNSYS software show that in the
cooling season, the maximum temperature drop of the cooling water supply pipe and return pipe after passing through the
passageway is 0.24°C and 0.18°C, respectively, and the total heat dissipation is up to 38.9kW.
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transfer process
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Fig.2 RC Model of the Cooling Water Supply Pipeline
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Fig.3 Schematic Diagram of the Pipeline Corridor
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Table1  Calculation Results of RC Parameters
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