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Transient energy consumption model and its application on cold source

optimization of air conditioning system in subway station

TAN Zijing', HE Siyu', ZHAO Jingyuan®
(1. Chang'an University, School of Civil Engineering, Xi'an 710060, China;
2. Chang'an University, School of Architecture, Xi'an 710060, China)

Abstract; Reducing energy consumption of air conditioning system is the key of realizing subway station energy-
saving. Energy consumption of air conditioning system in subway station is influenced by passenger flow volume
and shows significant hourly variation. Energy efficiency design and operation optimization of air conditioning
system in subway station is based on accurate transient energy consumption prediction. Accordingly, a transient
energy consumption model of subway station ventilation and air conditioning system is presented in this study. The
prediction accuracy of this model was proved to be acceptable based on field measurement. Then, the application of
this model on cold source optimization was discussed. A standard station in Guangzhou was taken as an example,
the annual hourly energy consumption under three different cold source schemes: conventional water-cooling
system, integral evaporative cooling system and direct expansion evaporative cooling system was numerically
investigated. Further, technical and economic efficiency was discussed, applicability of three cold source schemes
were discussed. The results demonstrate that direct expansion evaporative cooling is the most energy-efficient cold
source scheme and has the highest economic benefits due to its lowest annual combined operating expenses.

Key words: subway station; air conditioning system; transient control; energy consumption prediction; cold

source optimization
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