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Abstract
Performance enhancement of refrigeration and heat pump systems is an emerging research topic recent technological
developments in the fields of electronics, transportation, medical and HVAC systems have resulted in a pressing need
for a performance enhanced cooling system. Now days, refrigeration and heat pump systems have become one of the
most important systems for people's daily lives. Based from some research, the use of refrigeration & air conditioning
systems consumes 30 to 40% of total electricity consumed. The traditional method for increasing heat dissipation is
to increase the area available for exchanging heat, However, this approach involves an undesirable increase in the size
of a thermal management system; therefore, there is an urgent need for new and novel coolants with improved
performance. The innovative concept of ‘nanofluids’ heat transfer fluids consisting of suspended of nanoparticles has
been proposed as a prospect for these challenges. In this review, we summarized the Performance enhance Of Vapour
Compression System Using Nanofluids reported by different Investigators. Moreover, challenges and future directions
of Performance enhance of VCRs and to try finding some challenging issues that need to be solved for future research.

1. Introduction
Now days, refrigeration and heat pump systems have become one of the most important systems for people's daily
lives. Based from some research, the use of refrigeration & air conditioning systems consumes 30 to 40% of total
electricity consumed. Also downscaling or miniaturization has been a recent major trend in modern science and
technology. Confronted with limited energy and material resources and undesirable manmade climate changes,
science is searching for new and innovative strategies to save, transfer and store thermal energy. In the face of
imminent energy resource crunch there is need for developing thermal systems which are energy efficient. Thermal
systems like refrigerators and air conditioners consume large amount of electric power. So avenues of developing
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energy efficient refrigeration and air conditioning systems with nature friendly refrigerants need to be explored The
rapid advances in nanotechnology have lead to emerging of new generation heat transfer fluids called nanofluids.
Nanofluids are prepared by suspending nano sized particles (1-100nm) in conventional fluids and have higher thermal
conductivity & Convective Heat Transfer Coefficient than the base fluids. Also recently different researchers tried
performance enhancement of refrigeration & air Conditioning system using Nanofluids.

2. Literature review
Most of the refrigeration & air-conditioning systems work on the vapour compression cycle, the expansion in most
practical real vapour compression cycles occurring in an expansion valve is an irreversible throttling process. This
causes a reduced cooling capacity and an increased work requirement in comparison with the Carnot cycle. Many
Researchers tried performance enhancement of Simple Vapour compression system By using the Following different
way such as by using the Different Types Compressors/Expanders, flash chamber, accumulator or pre-cooler,
Economizer, Ejector or Diffuser Different Types Refrigerants etc, by using the Subcooling Methods such as a) By sub
cooling the liquid Refrigerant by using vapour refrigerant or using liquid refrigerant that is using Liquid line suction
heat exchanger (LLS-HX). b) By sub cooling the liquid Refrigerant by external cooling source such as Condenser
subcooling by supplying more amount coolant water in a condenser, using sub cooler, IHX between Condenser and
expansion device, mechanical Subcooling, using Auxiliary Cooling system etc, By Using Multistage compression,
By Using the Nanofluids such as Nanorefrigerant and Nano lubricants etc. In this paper performance enhancement of
Vapour compression refrigeration system only using Nanofluids Reviewed.
Recently, some investigators have conducted studies on vapour compression refrigeration systems, to study the effect
of nanoparticles in the refrigerant/lubricant on its performance. Wang et al. (2003) they studied a refrigeration system
working with R134a & mineral oil added with TiO2 nanoparticles; better performances than using Polyolester (POE)
oil. Wang et al. (2003), Shengshan et.al (2007), Bi et al. (2008) conducted studies on a domestic refrigerator using
mixture of mineral oil TiO2 was used as the lubricant with R134a They found that the refrigeration system with the
nanorefrigerant worked normally & efficiently & the energy consumption reduced & refrigerator performance
improved when compared with R134a/POE oil system. Similar results were found by Subramani & Prakash (2011).
They employed Al2O3 nanoparticles at 0.06% by weight in mineral oil instead of POE in the cycle compressor & they
found about 25% reduction of power consumption. Jwo et.al (2009) conducted studies on a refrigeration system
replacing R-134a refrigerant & polyester lubricant with a hydrocarbon refrigerant & Al 2O3 mineral lubricant. Their
studies show that the 60% R-134a & 0.1 wt % Al2O3 nanoparticles were optimal. & the power consumption was
reduced by about 2.4%, & the COP was increased by 4.4%. Kristen Henderson et.al (2010) conducted an experimental
analysis on the flow boiling heat transfer of R134a based nanofluids in a horizontal tube. They found excellent
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dispersion of CuO nanoparticles with R134a and POE oil & the heat transfer coefficient increases more than 100%
over baseline R134a/POE oil results. Dr. Nimai Mukhopadhyay et.al (2013) they summarized the nanofluid
preparation methods reported by different investigators in an attempt to find a suitable method for preparing stable
nanofluids. Moreover, challenges and future directions of applications of nanofluids have been reviewed. R. Reji
Kumar et.al (2013) Investigated heat transfer enhancement numerically using Al2O3 Nanolubricant & R600a/mineral
oil/nano-Al2O3 as working fluid in domestic refrigerator they found that Freezing capacity higher & the power
consumption reduces by 11.5 % & the COP increases by 19.6 %. Subramani et al. (2013) investigated performance of
a VCRs using nano-lubricant with mineral oil and mineral oil with different nanoparticles added to it. They concluded
nanolubricant works normally and safely. It is found that power consumption reduces by 15.4% & the COP increases
by 20% when TiO2 nanolubricant is used instead of SUNISO 3GS. Rashmi G. Walvekar et.al (2013) carried out
Experimental analysis of Air conditioning Unit with a concentration of 0.01-0.1wt% of CNT Polyester Oil along with
suitability and environmental friendly refrigerant R134a. Results show that CNT nanoparticles concentration of
0.1wt% is optimal and gives highest heat transfer enhancement and improve the COP by 4.2%. R. Reji Kumar et.al
(2014) investigated numerically heat transfer enhancement on the surface of a refrigerator by using Al2O3 nanorefrigerants. It is found that the freezing capacity is higher and the power consumption reduces by 11.5 % when POE
oil is replaced by a mixture of mineral oil and Al2O3 nanoparticles. T. Coumaressin and K. Palaniradja (2014) carried
out Performance Analysis Using CuO-R134a Nanofluids in the VCRs with concentrations ranged from 0.05 to 1%
with using FLUENT Heat transfer coefficients were evaluated for heat flux ranged from 10 to 40 KW/m2. & found
evaporator heat transfer coefficient increases with the usage of nano CuO. Laura et.al (2014) Several Nanolubricants,
formed by Polyolester (POE) or mineral oil as base fluid, & TiO2 or SWCNH as nanoparticles, were studied in a
dedicated test rig. In contrast with the published literature, no improvement was detected using nanofluids instead of
commercial oil. Fatou Toutie Ndoye et.al (2014) studied numerically energy performance secondary loops of
refrigeration Systems using nanofluids for various types of nanoparticles (Al2O3, Co, CuO, Fe, SiO2 and TiO2) and
a wide range of volume fraction they found that heat transfer coefficients significantly & pumping power also
increased with the increase of nanoparticles concentration whatever the flow regime. K.P. Kumar et.al [2013] studied
the heat transfer Properties of Nano fluids (volume fraction 0.1 % to 0.5%), sisal & silicon Nano particles in Shell &
coil Heat Exchanger & concluded that Heat Transfer Rate Enhanced by Using Nano fluids as Compared to base Fluid.
Rohit S. Khedkar, et.al (2013) Carried Out experimental study on concentric tube heat exchanger for water to
nanofluids heat transfer with various concentrations of nanoparticles in to base fluids and application of nanofluids as
working fluid. Overall heat transfer coefficient was experimentally determined for a fixed heat transfer surface area
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with different volume fraction of nanoparticles in to base fluids and results were compared with pure water. It observed
that, 3 % nanofluids shown optimum performance with overall heat transfer coefficient 16% higher than water.
Case study: Prof (Dr) R S Mishra (2014) described thermal modeling of VCRs using R134a in primary circuit &
Al2O3-Water based nanofluids in secondary circuit. The model uses information of the secondary fluids input
conditions geometric characteristics of the system, size of nanoparticles and the compressor speed to predict the
secondary fluids output temperatures, the operating pressures, the compressor power consumption and the system
overall energy performance. Simulation results have shown that for the same geometric characteristics of the system
performance increased from 17% to 20% by application of nanofluid as a secondary fluid in VCS.

Kama deep Singh (2013) The experimental work has been done at different temperature range (30 to 80°C) with
varying different volume concentration (0.1%, 0.2%, 0.5%), 20nm size of Al2O3 nanoparticles in base fluid water to
study the behaviour of thermo physical properties of nanofluid and compare with the base fluid. it can be conclude
that thermal conductivity of nanofluids increases with increase in temperature. As well as with increase in
concentrations of particles.
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Fig; Thermal Conductivity V/s Concentration

3. Conclusions
Many Researchers tried performance enhancement of Simple Vapour compression system by using Nanofluids either
in the form Nanorefrigerant or Nanolubricant. Refrigeration system with the nanorefrigerant works normally &
efficiently & the energy consumption reduced & System performance improved. Use of the Nanofluids such as
Nanorefrigerant or a Nano lubricant in refrigeration system is the recent trend.

4. Future work
Many researchers tried performance enhancement of refrigeration system above mentioned different methods but no
one tried it by using the nanofluid as cooling medium in water cooled condenser refrigeration system so it is decided
to experimentally investigate the performance vapour compression system using the nanofluid as cooling medium in
water cooled condenser refrigeration system.
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