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Abstract

This article conducts a systematic study on an energy-saving renovation case of the central air conditioning system of a large
commercial building. The case involves replacing an existing lithium bromide absorption air conditioning system with an electric
refrigeration compression air conditioning system, along with comprehensive energy-saving renovations to the distribution system
and control system. This article primarily analyzes the preparation ideas for the technological plan during the renovation process, as
well as the comprehensive effects and energy-saving benefits before and after the renovation. By comparing the operating parameters,
energy consumption data, and maintenance costs before and after the renovation, it evaluates the differences between the two air
conditioning systems in terms of cooling efficiency, operational stability, ease of maintenance, and environmental impact. the air
conditioning effect in the shopping mall was completely improved, and customer and merchant satisfaction reached an all-time high.
The coefficient of performance (COP) of a single unit increased from about 0.75 to 6.2, an increase of approximately 727%; the
comprehensive energy efficiency ratio (EER) of the energy station rose from 0.5 to 4.8, an increase of about 860%. In terms of energy
consumption, the annual electricity usage decreased from about 12 million kWh before the renovation to 10.8 million kWh, achieving
a power saving rate of about 10%. According to the project’s self-evaluation report, the EER of the renovated system stabilized
between 4.8 and 5.2, resulting in annual energy cost savings of approximately 3.08 million yuan and a reduction in carbon dioxide
emissions of about 1,670 tons per year, with the overall effect exceeding the research objectives.
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