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Abstract An oil-soluble polyether ester was synthesized according to the actual working conditions of the refrigerator, 

and the basic physical and chemical properties of synthetic esters were detected by national standards. To obtain the 

viscosity of pentaerythritol esters and polyether esters under various pressure of propane (R290), a laboratory-made 

lubricants-refrigerant online viscosity measurement system has been employed to measure the viscosity of the liquid 

fraction. Stability under practical conditions was tested by a sealed tube. It shows that the overall performance of polyether 

ester is better than the reference oil. Properties of the tribology have been tested by the four-ball wear tester. The results 

show that the wear amount of the polyether ester is less than the mineral oil and polyol esters, and polyether esters have 

better viscosity characteristics. The cooling efficiency is increased by 1.7% compared to mineral oil in the propane 

refrigeration system.
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50 3.0 g

R290
R290 —

2.4

1.0 g 12.0 mL
50
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Table 1. The basic physical and chemical properties of PAGE
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Table 2. Miscibility of PAGE with R290
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Fig. 1. Online-viscosity of refrigerant-oil mixture liquid phase
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Table 3. Sealed-tube test of refrigeration lubricants 

in the presence of R290

a b 800 c A
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10 min
200 N 300 N[9]

NM 100 P 4

( 500 )

30 RPS 60 RPS 90
RPS COP 5

COP
1.7% 5.8%
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Table 5. COP of PAGE and mineral oil
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Table 4. Lubricity of refrigeration lubricants
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