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Even when separators are used, a small quantity of oil always escapes from the compressor of vapor-
compression refrigeration systems and pollutes the refrigerant. This pollution is accompanied by adverse effects
dependent with the modification of the physical and thermodynamic properties of the refrigerant, which can
have a significant impact on the quality of heat transfer inside the exchangers and on the flow characteristics of
the mixture. However, it is difficult to predict precisely the importance of these effects in most of the future
installations, since there are numbers of HFC and synthetic oil which can replace the well-known HCFC/mineral
oils couples condemned by current regulations. Considering this, a reliable numerical model would provide
interesting results for design.

The work presented in this paper ended in the conception of refrigeration system simulation software that takes
account of the circulation of oil mixed with the liquid refrigerant. We consider as a whole, on one hand the
effects of oil on the thermodynamic properties of the mixture (changes in the saturation pressures in the
condenser and evaporator) and on the other hand the variations of the physical properties of the oil/refrigerant
mixture, which modify the quality of heat transfers within the exchangers and the pressure losses. The simulated
system operates with the R410A HFC blend and the compressor is lubricated by ISO 32 POE synthetic oil.

The relations used for the determination of the thermodynamic properties of the oil/refrigerant mixture are
presented but we mainly focus on the modeling of the whole system and its response to an increase in the
amount of circulating oil is analyzed. Some conclusions are drawn about the optimum overheat control in the
evaporator when the refrigerant is polluted by oil. In particular, it is shown that there are optima values for
which either the exchanged power or the refrigeration COP is maximized. On the other hand, a sensitivity study
is carried out about the hypotheses used for the modeling of the compressor in the presence of oil in the
refrigerant.
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