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Performance evaluation of graphite nanolubricant in domestic refrigerator

employing R600a refrigerant

LOU Jiangfeng', ZHANG Hua', WANG Ruixiang’
(‘School of Energy and Power Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China; *School of
Environment and Energy Engineering, Beijing University of Civil Engineering and Architecture, Beijing 100044, China)

Abstract: Nanolubricants with good stability were prepared by modifying graphite nanoparticles with silane
coupling agent KH570. A refrigerant test system was built based on the National Standard of China to test and
evaluate the performance of a domestic refrigerator using nanolubricants with mass fractions of 0, 0.05 and 0.1%.
The results show that graphite nanolubricants work normally and safely in the refrigerator. The pull down time,
compartment temperatures for storage of fresh food and frozen food, suction pressure, and discharge pressure were
reduced to a certain extent. In addition, power consumption of the refrigerator was decreased by 4.55% using
graphite nanolubricant with a mass fraction of 0.1%, while freeze capacity was also improved. The effect of

energy saving was maintained in an operation for 15 d.
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Fig.1 Sedimentation of graphite nanolubricants prepared in

different means
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Table 1 Parameter of measurement equipment
Device Model Accuracy Range
thermocouple CHINO type T~ +0.15C -50—100°C
pressure sensor TM NS-I1 +0.25% 0—0.4 MPa, 0—2 MPa
digital Watt YOKOGAWA +0.1% >5 mA
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Fig.3 Schematic diagram of experimental refrigerator
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Table 2 Comparison on operation parameters of refrigerator using nanolubricants with different mass fraction

Mass On-time Suction Discharge Compressor Chill Freezer Evaporator Condenser Room
fraction rate /% pressure pressure temperature  temperature temperature temperature temperature temperature
1% /kPa /kPa /C /C /C /C /C /C
0 33.72 50.9 610.7 44.23 4.71 —-18.12 -24.69 41.82 25.09
0.05 31.76 49.9 540.2 43.82 4.64 —-18.34 -25.52 38.71 24.92
0.1 31.39 49.2 535.1 43.97 4.55 —-18.92 -26.17 38.19 25.14
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nanolubricants with different mass fraction
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