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ABSTRACT: In the general vapor-compression refrigeration system, refrigeration lubricant
circulates in refrigeration system with refrigerant. Knowledge of the amount of circulating
lubricant is very important to exactly calculate capacity of the refrigeration system. An ex-
perimental study was conducted to estimate the oil concentration of a flowing CO»/Oil mix-
tures. POE and PAG oil are considered as test lubricants in this study. Performance tests
were conducted under simulated liquid conditions for CO»/POE oil mixture in oil concentration
of 0 to 10 weight-percent and CO»/PAG oil mixture in oil concentration of 0 to 6 weight-
percent in the temperature ranges of -5°C to 15 C. The results obtained indicate specific
gravity of COxoil mixture is increased as oil concentration is increased and as temperature of
mixture is decreased. Oil concentration correlation of COo/POE oil mixture and COy/PAG oil
mixture is suggested, based on the measurement of specific gravity and temperature. This
correlation enable to predict the oil concentration without extraction of the mixture and can be
applied for COy/POE mixtures and CO»PAG mixtures.

Key words: Concentration(3s %), 0il(2.9), POE(Polyol ester), PAG(Poly akylene glycol),
Specific gravity(¥)%), Carbon dioxide(®]AFa}g4)
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Fig. 1 Schematic diagram of the experimental system.
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Table 1 Typical properties of il ™

Items Property Property
Type PAG oil POE oil
Company CPI MOBIL
Model RPAG-100 | FAL Arctic

100

Specific gravity
ot 15 C 1.007 0.962
Pour point (TC) -40 -30

Flash point (C) 168 254

Viscosity at
40T (30 100 100
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Table 2 Test conditions

Parameter Value

CO/POE | CO/PAG

1.74 (SUS-316)

Refrigerant

Inner diameter (mm)

Inlet temperature of -5~15C
mixture (C) (56C interval)
Oil concentration 0~10% 0~6%

Mass flow rate of 10

refrigerant (kg/min)
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Table 3 Determination coefficients of correlation

CO»POE COyPAG
1st order 0.994 0.981
2nd order 0.956 0.983
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