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Operation Strategy of Environment Control System in Subway Station
with Platform Screen Doors during Transition Seasons

ZHANG Yue, LI Xiaofeng
(Department of Building Science, Tsinghua University, Beijing 100084)

Abstract: The demand of comfort and energy-efficiency in subway stations indicates that their environment control system
operation strategy requires improvement, especially during transition seasons, when there is no consensus on environmental
control systems. Primarily, two possible modes, including a completely fresh air conditioning and back/exhaust
fan-ventilation mode, were proposed based on the minimum energy consumption principle. The method of calculating the
transfer temperature condition via theoretical analysis is presented in this paper. The calculation formula indicates that factors
including indoor cooling load, performance of chiller and fan, resistance of air duct, and supply air temperature show an effect
on the value of transfer temperature. Using the proposed formula, the transfer temperature diagram was presented. The
formula and diagram are useful in engineering analysis and provide guidance to the optimal operation in subway stations
during transition seasons.
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Tab.1 Comparison of 3 ventilation modes
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Tab.2 Parameters in sample case
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Tab.3 Efficiency of chilled water system

FINBRE/C  DCOP  ICOP  AHLCOP %% COPsys
27 0.51 12.17 6.16 492
26 0.45 12.73 5.79 4.68
25 0.41 13.33 5.40 4.43
24 0.36 14.00 5.00 4.15
23 0.31 14.74 458 3.86
22 027 15.56 4.13 3.53
21 0.22 16.47 3.65 3.18
20 0.18 17.50 3.14 278
19 0.14 18.67 2.58 2.34
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Fig. 1 Relationship between energy consumption

and outdoor temperature
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Fig.2 Transfer temperatures under different conditions
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