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IPLYV of Water Chillers Capacity in Underground Railway Stations

WANG Yizhen, LI Xiaofeng
(School of Architecture, Tsinghua University, Beijing 100084)

Abstract: Chillers in the current subway environment control system are under partial load most of the time from a large
amount of test data. This study aims to revise the formula of the integrated part load value (IPLV) used to judge the comprehensive
performance of a subway station chiller under partial load. This study used a method of calculating hourly the load of subway
stations throughout the year to obtain the hourly load curves in Beijing, Shanghai, and Guangzhou. The load rate sections in
the three cities were counted from the load duration curve. The results show that partial load accounts for a high proportion of
the subway station air-conditioning season. A load rate below 25% accounts for nearly 1/3 of the operating time, and a load
rate below 50% accounts for more than 50%. If two chillers are used, the proportion of low load rate decreases, but is still
higher than the group standard value. The results are instructive for subway air-conditioning system equipment selection and
energy saving.

Keywords: metro; ventilation and air-conditioning system; underground railway station; water chiller; integrated part load
value; cooling load prediction
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Table 1 Long-term hourly passenger number AKX
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Table 2 Long-term unorganized infiltration air volume
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Figure 1 Tunnel air temperature in Shanghai
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Figure 2 Tunnel air temperature in Guangzhou
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Table 3 Refrigeration season in different cities
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Figure 3 Long-term hourly load curve of refrigeration
season in Beijing
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Figure 5 Long-term hourly load curve of
refrigeration season in Guangzhou
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Figure 8 Load duration curve in Guangzhou
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Table 4 Load rate section in three cities

75% ~ 100% 10.9 12.4 10.4
50% ~ 75% 24.4 26.6 29.9
25% ~ 50% 26.4 324 28.3

0~25% 383 28.6 31.3
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Table 5 Load rate section under the condition of using
one chiller or two chillers

75% ~ 100% 10.4 18.20
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Figure 10 Comparison of load rate section under the
condition of using one chiller or two chillers
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