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Effect of solubility between R32 and new PVE oil on performance of air
conditioning system

JIN Wufeng, YU Bin, GAO Pan, XU Lei
(College of Mechanical Engineering, Tianjin University of Commerce, Tianjin 300134, China)

Abstract: The oil soluble test system was built to get the two phase separation temperature curve of new PVE oil
and R32. The mutual solubility of new PVE oil and R32 was analyzed. Then the air conditioning performance of a
heat pump split air conditioner was tested at two conditions, one is charging R32 combined with POE oil and the
other is charging R32 combined with PVE oil. The results showed that the mutual solubility of R32 and POE oil
was not ideal in the test range of oil content. The two phase separation temperature at condition of charging R32
combined with POE oil was higher than that of R410A and POE. The mutual solubility of PVE oil and R32 was
better. The minimum separation temperature was 8.4°C which is lower than that of R410A and POE. In the aspect
of the effect on air conditioner performance, the exhaust temperature in case of using PVE oil was 2.6°C which is

lower than that of using POE oil. It also had improvement on cooling capacity and COP by using PVE oil.
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Table 1 Parameters of refrigeration oil

Type Model Brand Density@15°C/g-ml™!  Viscosity grade
POE RB68 JX Nippon Oil 0.935 VG68
PVE FW68D  Idemistu 0.983 VG68
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Table 2 Parameters of system components

Parameter Model Range Accuracy
thermostatic water bath ~ ZYHW-60 -60—95C +0.01C

pressure transmitter STA700 0—3.5 MPa +0.065%P
thermocouple K-Type -40—200C +0.75%t
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Table 3 Low phase separation temperature of experiment

and literature

Oil rate(mass fraction)/%  Experimental result/"C  Literature result?%)/°C

10 -2.5 -1.5
15 3.5 6.5
20 3.0 7.1
25 2.0 4.5
30 -1.5 1.2
40 -7.0 -6
50 -16.0 -13.1
60 -30.0 -27.2
10
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Fig.2 Difference between experimental and literature values
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Table 4 Test results of mutual solubility

Low phase separation temperature/"C

Oil rate/%

R410A/POE R32/POE R32/PVE
10 6.2 7.6 -4.8
20 16.7 25.1 0.8
30 113 15.3 -10
40 2.1 52 -14.2
50 -7.8 -1.1 <-25.0
60 <-25.0 -7.9 <=25.0
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Fig.4 Comparison of results of mutual solubility
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Table 6 Cooling performance

Capacity cop
Type
Value/W Growth rate/%  Value Growth rate/%
R410A/POE 1830 — 2.96 -
R32/POE 2160 18.03 321 8.45
R32/PVE 2280 24.59 3.34 12.84
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