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Abstract

Estimations of the thermodynamic properties are made for the selected binary non-azeotropic
refrigerant mixtures including R13B1/R114, R22/R114, R12/R114, R152a/R114, R13B1/R152a and
R13B1/R12 using the Peng-Robinson equation of state and mixing rules. In this study, we find that
the binary interaction coefficients for the above mixtures have an effect upon the vapor-liquid

equilibria and the thermodynamic properties. As the binary interaction coefficient becomes

larger, the deviation from the idealized model, say, Raoult’s rule, is obvious. A correlation is

proposed to relate the binary interacion coefficient to the difference between the dipole moments

of each pure refrigerant. Vapor-liquid equilibria are also accurately estimated using the binary

interaction coefficient. Pressure-enthalpy and temperature-entropy relations are plotted for a

certain composition ratic of each refrigerant mixture. Results show that the estimating method

in this study can be applied to the investigation of the thermodynamic properties for the binary

non-azeotropic refrigerant mixtures.
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Table 1 Calculated values of » and # in equation (8)
for several refrigerants

Refrigerant m n

R13B1 0.4380 0.1992
R22 0.4909 0.2212
R12 0.4666 0.1887
R152a 0.6990 0.1212
R114 0.5129 0.2424
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Table 2 Calculated values of binary interaction co-
efficient, £y for the selected refrigerant

mixtures

Mixture ki ]
R13B1/R114 0.0104 0.15
R22/R114 0.0393 0.92
R12/R114 0.0020 0.01
R152a/R114 0.1047 177
R13B1/R152a 0.0802 1.62
R13B1/R12 —0.0009 0.14
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