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Abstract

Against the backdrop of global advocacy for energy conservation, emission reduction, and sustainable development, the improvement
of energy efficiency in HVAC systems has gradually become a focus. This article will focus on the application and performance
research of new high-efficiency heat pump technology in HVAC, and will elaborate in detail on its working principle based on
reverse Carnot cycle and the technical classification of air source, ground source, and water source heat pumps. Subsequently, in-
depth analysis will be conducted on the current application status in residential, commercial, and industrial fields, and suggestions
will be proposed to optimize system design, improve the performance of heat pump equipment, and introduce intelligent control and
monitoring. Through research, we hope to provide theoretical and practical references for the efficient and sustainable development
of HVAC systems, effectively assisting related fields in building a green and low-carbon building environment.
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