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Viscosity Measurement and Solubility Calculation of Mineral Oil and
Propane (R290) Mixture in Qil Sump of R290 Rotary Compressor

WU Jianhua, LEI Bowen, CHEN Zhenhua, LI Jinbo, ZHANG Ze

(School of Energy and Power Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: Propane (R290) has high solubility in mineral oil (MO) sump of rotary compressor
with high back pressure which affects the charge quantity of R290 in the system and the MO/
R290 mixture viscosity in oil sump, and further influences the reliability of bearings in the rotary
compressor. In this study, measurements of the temperature and mixture viscosity in the oil
sump under different conditions were conducted on both compressor performance test platform
and air conditioner test system. Based on the measurements and the mixture properties, R290
solubility in oil sump was calculated. Conclusions are drawn: 1) The mixture viscosity in oil
sump of rotary compressor for domestic air conditioner is enough to lubricate the bearings; and
2) Because of the low discharge temperature, higher suction superheat than the suction superheat
of conventional air conditioner is necessary to obtain adequate discharge superheat or oil sump
superheat to make R290 solubility appropriate and mixture viscosity sufficient.
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