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Design of Smart Operation and Maintenance and Data Monitoring System for
Chiller Units Based on Internet of Things

Huang Yaohua, Xia Zhiyang, Xu Wei, Tong Shiyang
Jiangsu Provincial Product Quality Supervision and Inspection Institute, Nanjing, Jiangsu 210007

Abstract : Addressing the pain points of high energy consumption, delayed manual inspections, and data
fragmentation in large public buildings' chiller units, this paper proposes a four-layer collaborative
intelligent operation and maintenance system architecture: "perception-edge-cloud-application."
The system integrates Kalman filtering and sliding window preprocessing strategies at the edge, and
embeds an anomaly detection algorithm combining Z-score and dynamic thresholds. At the cloud, a
lightweight technology stack is used to achieve data fusion and interactive visualization. Engineering
deployment results show that the system achieves continuous and reliable data acquisition, low—
latency anomaly alarms, and significant energy efficiency improvements (COP improvement of 4.5%),
validating the feasibility and promotional value of the solution. The paper concludes by discussing
future directions such as group control optimization, predictive maintenance, and digital twins.

Keywords : chiller unit; Internet of Things; smart operation and maintenance; anomaly detection
algorithms
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