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Energy Use Index of Ventilation and Air-conditioning System
for Subway Stations in Various Climate Regions in China

SU Ziyi, LI Xiaofeng
(School of Architecture, Tsinghua University, Beijing 100084)

Abstract: In this study, the constraint value (CV) and leading value (LV) for the ventilation and air-conditioning (VAC)
energy consumption of subway stations with a platform screen door (PSD) system in various cities in China were investigated.

First, extensive investigations were conducted on the number of passengers, train departure density, station temperature,
device efficiency, and other information to determine the values of the input parameters for the studied cases. Then, the VAC
energy consumption was simulated for a total of 3096 cases (for 43 cities under 36 types of service conditions and two kinds

of operation management levels). The simulation results show that the CV and LV of the annual VAC energy consumption are

0.176-0.859 million kWh and 0.175-0.529 million kWh, respectively. Second, linear regression analysis was used to investigate

the relationship between the CV and LV of annual VAC energy consumption and local climatic conditions. The R* values of
the VAC energy consumption and annual average wet-bulb temperature were 0.951 and 0.949 for CV and LV, respectively.
Finally, for each city, multiple linear regression analysis was carried out on the CV and LV of the VAC energy consumption
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and the three service condition parameters, that is, the number of passengers, train departure density, and tunnel length. Based

on this, fitting coefficients were proposed for each city, providing a convenient and effective tool for operators and managers

to evaluate the VAC energy consumption at subway stations.

Keywords: subway stations; PSD system; VAC energy use; constraint and leading values; energy-saving management
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Figure 4 Annual number of passengers for subway stations
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Figure 5 Simulated CV and LV of a subway station’s VAC energy use in each city
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Figure 7 R*of CV and LV for VAC energy consumption of subway station in each city
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