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Analysis of the Application and Economic Benefits of Nighttime Cooling and Heating Storage
Technology in Shopping Mall Air Conditioning Systems

Wu Shujun
China Metallurgical Jingcheng Engineering Technology Co., Ltd., China Beijing 100176

Abstract: Shopping malls have concentrated operating hours and noticeable fluctuations in customer flow, resulting in
significant peak-to-valley differences in cooling and heating loads of air conditioning systems. Nighttime cooling and heating
storage technology can store cooling or heating during off-peak electricity periods and release it during daytime peak hours,
thereby reducing operating costs and peak demand. This paper examines typical large shopping mall air conditioning systems,
comparing the suitability of water cooling storage, ice storage cooling, and water heating storage, establishes an economic
assessment method under time-of-use electricity pricing, and proposes operational strategies from the perspectives of load
forecasting, energy storage control, coordination of main units, and digital operation and maintenance. Calculation results
show that under conditions with storage space and peak-to-valley price differences, an integrated water-based cooling and
heating storage solution can achieve good economic benefits, while also helping to flatten peaks and valleys and improve the
stability of the chiller station operations.
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