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Discussion on Energy Efficiency Improvement Technologies for Condensing Heat Equipment in
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[Abstract] To address the inefficiency of condensation heat in hotel central air conditioning systems, this study
takes a four—star hotel as a case study and implements three key technologies: adding a waste heat recovery
branch, applying an adaptive PID control algorithm, and modifying copper tubes with nano—alumina coatings.
After the renovation, the condensation heat recovery efficiency increased from 31% to 68%, the system COP
rose from 4.2 to 5.6, and the cooling water temperature difference reached 4.3° C. Economic analysis shows an
annual operating cost savings of 218, 700 yuan, with a payback period of 1.28 years. Environmental benefits
include a reduction of 14.6 tons of annual CO2 emissions. Empirical results demonstrate that this technological
approach can significantly improve energy utilization and reduce carbon emissions.
[Key words] central air conditioning; condenser heat recovery; energy efficiency improvement; economic

analysis; carbon emission reduction
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