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h i g h l i g h t s
 Measurement of thermal conductivity and dynamic viscosity for SiO2 nanolubricant.
 Measurement are undertaken with SiO2 nanolubricant up to 1.5% volume concentration.
 Comparison of SiO2 nanolubricant with Al2O3 nanolubricant for application in compressor.
 Allowable concentration of SiO2 and Al2O3 nanolubricants up to 1% and 0.3% respectively.
 It was recommended to use SiO2 nanolubricant with concentration less than 1%.
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a b s t r a c t
Currently, the possibility to enhance fuel efficiency with cutting edge advancements is thoroughly investigated by researchers. One of the best ways to increase the fuel efficiency is by improving the performance of the automobile air conditioning system. As a result, nanoparticles are dispersed in the
lubricants of automobile air conditioning compressor for heat transfer and tribology enhancement. In this
paper, viscosity and thermal conductivity of the SiO2 nanoparticles dispersed in Polyalkylene glycol (PAG)
lubricants for 0.2–1.5% volume concentrations and 303–353 K working temperatures was investigated
and compared with Al2O3 nanolubricant. The viscosity and thermal conductivity of the nanolubricants
increased with volume concentration but decreased with temperature. The paper proposed correlations
for viscosity and thermal conductivity of SiO2 nanolubricants at various concentrations and temperatures. The allowable volume concentration of SiO2 and Al2O3 nanolubricants for application in automobile
air conditioning compressors are up to 1.0% and 0.3%, respectively. The thermal conductivity of SiO2
nanolubricants at 1.0% concentration is higher than Al2O3 nanolubricants at 0.3% allowable concentration. As a conclusion, it is advisable to use the SiO2 nanolubricants with volume concentration of less than
1.0% for applications in automotive air conditioning system.
Ó 2017 Elsevier Ltd. All rights reserved.

1. Introduction
Cooling and lubricity is critical in numerous commercial industries, particularly in transportation and energy generation. Parallel
with the technology development in recent years and advanced
research approaches, energy efficiency have improved in many
fields of engineering by different methods. The energy efficiency
and refrigeration system especially in air conditioning systems
⇑ Corresponding author at: Faculty of Mechanical Engineering, Universiti
Malaysia Pahang, 26600 Pekan, Pahang, Malaysia.
E-mail addresses: redhwan323@gmail.com (A.A.M. Redhwan), wanazmi2010@
gmail.com (W.H. Azmi), sharif5865@yahoo.com (M.Z. Sharif), rizalman@ump.edu.my
(R. Mamat), naal30@gmail.com (N.N.M. Zawawi).
http://dx.doi.org/10.1016/j.applthermaleng.2017.01.108
1359-4311/Ó 2017 Elsevier Ltd. All rights reserved.

can be improved by enhancing the rate of heat transfer. Heat transfer can be enhanced by two ways; active and passive techniques.
The active techniques are applied by introducing some outside
force in order to upgrade the heat transfer. On the other hand,
the passive heat transfer enhancement strategy does not utilize
any outside input force [1]. Application of nanotechnology is a
new passive way that interests many scholars to explore this topic
further. Researchers have proven that SiO2 not only have the
advantage of better heat transfer effects, but also gives better tribological properties due to the reduction in friction coefficient and
better anti-wear properties [2]. The utilization of nanotechnology
were studied by numerous researchers in many applications such
as motor and transmission oil cooling, refrigeration (domestic

