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Observation of circulation of immiscible mineral lubricant oil in an air
conditioning machine charged with HFC refrigerant

Makoto GOTO, Koji TANIFUJI, Masahiro FUJITA,
Tomohiro YAMAUCHI, Satoshi OHUCHIDA,
Kenji NAGATA, Isao UENO and Tatsuya HASEGAWA

By installing HFC134a on the air conditioning machine designed for HCFC22, it was proved that
a more efficient heat pump system could be operated without changing mineral lubricant oil. The
circulation mechanism of mineral oil with HFC134a was investigated in comparison with that of
HCFC22. It was shown by the flow visualization that the mineral oil was not solved in condensed
HFC134a, but droplets of mineral oil were transported with condensed HFC134a at the outlet of
condenser. The circulation of mineral oil with HFC134a was also confirmed by extracting the working
fluid from the tubing of the air conditioning machine under operation.
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Fig. 1 Compatibility test equipment

Table 1 Experimental conditions (Compatibility test)

HCFC22 HFC134a
Temperature Pressure Temperature Pressure
[ec] [MPa] [°c] [MPal
Inlet of compressor 21.7 040 20.0 0.30
Outlet of compressor 72.3 177 72.7 1.30
Outlet of condenser 40.8 1.30 399 0.90
Outlet of additional condenser 37.8 1.25 36.5 0.79
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Fig. 2 Solubility between refrigerant and mineral oil at the condition
corresponding to the inlet of compressor
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Fig. 3 Pressure change of refrigerant due to miscibility at the
condition corresponding to the let of compressor

(0) HFC134a/Mineral oil



(@) Vacuum/Mineral oil  (b) HCFC22/Mineraloil () HFC134a/Mineral oil

Fig. 4 Solubility between refrigerant and mineral oil at the condition
corresponding to the outlet of compressor

(2) HCFC22/Mineral oil (b) HFC134a/Mineral oil

Fig. 5 Solubility between refrigerant and mineral oil at the condition
corresponding to the outlet of additional condenser
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Fig. 7 Flow visualization equipment

Table 2 Experimental conditions (Flow visualization)

HCFC22 HFC134a
Temperature | Pressure | Temperature | Pressure
[oc] [MPa] [°C] [MPa]

Inlet of 13 0319 22 0207
COMPIessor

Outlet of 35 150 35 093
condenser

Outlet of
additional 34 145 29 0.89
condenser
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Fig. 8 Flow of HCFC22 and mineral oil
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Fig. 9 Flow of HFC134a and mineral oil
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Table 3 Weight of extracted oil
Condition Outlet of condenser/ Tnlet of
additional condenser ctotcompressor

HCFC22 0.16 0.49
HCFC22+AC 0.25 0.54

HFC134a 0.74 023
HFC134a+AC 1.00 0.30
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