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Research on the Impact of Intelligent Upgrading of Electromechanical
Equipment on the Operation and Maintenance Efficiency of Central Air
Conditioning Systems

Wang Peng
Shuangtian (Beijing) Mechanical and Electrical Engineering Co., Ltd. Beijing 100032

Abstract : This study focuses on the central air conditioning system of a commercial complex in Beijing, utilizing
field measurement data collected by the research team from June 2023 to June 2024 to examine the
practical impact of intelligent upgrades to electromechanical equipment on operational efficiency. The
research employs a combined approach of operational log analysis, energy consumption comparison,
and performance evaluation before and after the renovation, assessing the effectiveness of the deployed
smart sensor network, integrated operations platform, and LSTM load forecasting model. Results show
that post-renovation, the average system fault response time was reduced from 56 hours to 8 hours—a
85.7% decrease; annual O&M costs dropped from — 820,000 to — 380,000 (a 53.7% reduction); and total
annual energy consumption decreased from 1.35 million kWh to 0.924 million kWh, achieving an energy
savings rate of 31.6%. Additionally, the study identifies specific challenges identified during the renovation,
including device protocol incompatibilities, inadequate data governance capabilities, and technical transition
difficulties for maintenance personnel. Based on these findings, recommendations are proposed for
technology selection, security enhancements, and capacity building, providing a reference for intelligent
central air conditioning upgrades in similar buildings.

Keywords : intelligentization of electromechanical equipment; central air conditioning; operation and
maintenance efficiency; energy consumption control; preventive maintenance
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