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ABSTRACT 

Pure component refrigerants are at times a poor fit for a given application.  Furthermore, for most heat pumping, 

refrigeration and air-conditioning applications, the external heat transfer fluids such as air, water or secondary 

refrigerants experience a temperature glide in heat exchange with refrigerant. Thus, the temperature profiles 

within the evaporator and condenser can be poorly matched, leading to unwanted entropy production and 

reduced efficiency.  

Refrigerant mixtures may be suited to address both of these challenges. By blending pure refrigerants 

properties such as vapor pressure, flammability, and others can tuned to more acceptable values. Furthermore, 

most fluid mixtures are of a zeotropic (or nonazeotropic) nature, meaning that during constant pressure 

evaporation and condensation the saturation temperature changes, creating a temperature glide.  This represents 

a great opportunity to match heat transfer temperature profiles of the refrigerant mixture in the evaporator and 

condenser to that of the external fluid for potential energy performance improvement.  

This presentation will give a brief overview of the key properties of refrigerant mixtures and discuss methods 

for optimum integration of mixtures in vapor compression heat pump cycles, such as the use of counterflow 

heat exchangers, intricacies of the temperature glide profile and their impact on performance, interactions with 

pressure drop, impact of various internal heat exchange methods and challenges for the use of mixtures in two-

stage systems. 

In addition, the challenges of handling refrigerant mixtures during manufacturing and service will be presented 

and discussed. 
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