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ABSTRACT: 
The phase-out of ozone depleting and climate changing refrigerants as well 

as recent advances in compressor and other vapor compression component 
technologies, such as novel capacity control methods, use of smart sensors, 
materials and manufacturing practices, has rapidly increased the research efforts 
related to vapor compression systems for the HVAC&R industry. This paper provides 
an overview of several research efforts related to novel compression concepts and 
unique cycle integration measures for refrigeration, air-conditioning and heat 
pumping applications with the goal to reduce irreversibilities and move system 
performance closer to Carnot efficiency. These research efforts include multi-stage 
compression with intercooling, refrigerant injected compression with 
economization, liquid flooded compression with internal regeneration, and quasi-
isothermal compression with cylinder cooling and internal regeneration. The latest 
state-of-the-art for each of these research efforts will be introduced and discussed.
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