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Abstract—In today’s world, refrigeration systems play an important role to satisfy the human desires and a continual analysis is being dispensed 

by several researchers so as to enhance the performance of those systems. In cooling and heating applications, thermophysical properties of 

matter play an excellent role. it's been determined that the performance of any system mainly depends on the thermal conductivity, viscosity, 

heat energy and density of gasses and liquids that are utilized in the system. Standard fluids have poor heat transfer capability and low thermal 

conduction that limits its performance. Thanks to this, there's continually a necessity to develop effective & amp; economical fluids capable to 

agitate high heat transfer rate. Small solid additives sometimes in micrometer are sensible choice to enhance the thermal properties of fluids; 

however it's been found that these small solid additives cause variety of issues like particle deposit, particle impeding, and also the massive 

pressure drop by the system, corrosion of parts, etc. 
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I.     INTRODUCTION 

Refrigeration is additionally made public as a result of the 

strategy of achieving and maintaining a temperature below that 
of the surroundings, the aim being too cool some Product or 
space to the specified temperature. One in every of the 
foremost very important applications of refrigeration has been 
the Preservation of spoilable nutrient by storing them at low 
temperatures. Refrigeration systems are also used extensively 
for providing thermal comfort to groups of people by implies 
that of air conditioning. The refrigeration and air conditioning 
sector in India contains a protracted history from the first years 
of last century. India is presently producing R134a, R22, R717 
and hydrocarbon-based refrigeration and air conditioning units 
in large quantities. the utilization of CFC refrigerants in new 
systems was stopped since the year 2002. The factors that 
dictate the adoption of a specific refrigerant apart from its 
quality for the precise application refrigerants like R12, R22, 
R134a 

II. NANOFLUIDS 

Nanofluids are a suspension of particles between 0 and 100 

nm in a base fluid. They have thermophysical properties 

different to the base fluid due to the addition of metal or metal 

oxide particles to increase the coefficients of thermal 

conduction and convection the main characteristic of 

Nanofluids is the ability to enhance heat transfer without 

altering the base fluid Newtonian behaviour with the addition 

of small concentrations of solid particles. Experimental and 

numeric tests have been performed in order to better 

understand the behaviour of these fluids and their 

characteristics. Studies have focused on thermal conductivity, 

convective heat transfer coefficient, viscosity, evaporation 

phenomenon, the influence of particle size and optimal 

concentration of particles.  

Some of the advantages to using Nano-fluids proposed by 

Choi in are: 

• High specific surface area and therefore greater heat 

transfer surface between particles and fluid. 

• High stability of the dispersion where the Brownian motion 

of particles dominates. 

• Reduction of the pumping power in comparison with the 

base liquid, to achieve an equivalent heat transfer. 

• Reduced clogging particles compared to conventional 

suspensions, promoting miniaturization of the system. 

• Adjustable properties by varying the concentration of 

particles. In, the authors describe the challenges faced in 

studying Nanofluids and its characteristics such as thermal 

conductivity, the Brownian motion of particles, migration 

of these and the variation of thermophysical properties 

with change in temperature.  

The long-term stability of the dispersion of nanoparticles is a 

technical challenge to prevent the accumulation and 

sedimentation of particles. The pressure drop and higher 

pumping power should also be considered to determine the 

efficiency of Nanofluids. Other challenges include an increase 

in viscosity with a greater concentration of particles, low 

specific heat compared to the base fluid, the prediction of 

thermal conductivity, high costs and production processes. 

1. Nano fluids Application 

Heat transfer fluids are the most important part of cooling 

applications in many industries including transport, energy, 

manufacturing, and electronics. Nanofluids can be used to 

improve heat transfer and energy efficiency a variety of 

thermal system, including the important applications of 

refrigeration vehicles. Some applications of Nanofluids will 

discuss below- 
 

1.2.1 Nanofluids for Lubrication Applications 

 

Solid lubricants useful in situations where conventional 

lubrication is not enough liquid, such as high temperature and 

excessive contact pressure, their lubricating properties are due 
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to the layer structure at the molecular level with weak bonding 

between the layers. Graphite and molybdenum disulfide 

(MoS2) is the main material used as solid lubricants. Other 

useful solid lubricants include boron nitride, tungsten 

disulfide, polytetrafluoroethylene (PTFE), etc. to improve the 

tribological properties of lubricating oils, solid lubricant 

nanoparticles to disperse. Recent studies have shown that the 

lubricating oil with additional nanoparticles exhibits improved 

load carrying capacity, anti-wear and friction reduction 

property.  

 

1.2.2 Nanofluids for Biomedicine Applications 

 

Nanofluids have many applications in the biomedical industry. 

For example, Nanofluids are used to producing effective 

cooling around the surgical region and thereby enhancing the 

patient’s chance of survival and reducing the risk of organ 

damage. In a contrasting application to cooling, Nanofluids 

could be used to produce a higher temperature around tumours 

to kill cancerous cells without affecting nearby healthy cells. 

 

1.2.3 Nanofluids for Cooling Applications 

Developments in new technologies such as highly integrated 

microelectronic devices, the engine power output are higher, 

and the reduction of cutting fluids used continuously 

increasing heat load, which requires the development of 

cooling capacity. Thus, there is a need for a new heat transfer 

fluids and innovative ways to achieve better cooling 

performance. In general, the conventional heat transfer fluid 

has the characteristics of poor heat transfer compared to the 

solid, most solids have thermal conductivities orders of 

magnitude greater than that of conventional heat transfer 

fluids. 

Therefore, the liquid containing suspended solid particles are 

expected to exhibit a significant increase in thermal 

conductivity compared with conventional heat transfer fluids. 

In addition, normal coolant operating temperature can be 

increased since Nanofluids have obtained a higher boiling 

point, which is desirable for maintaining single phase coolant 

flow. The results of Nanofluids research are being applied to 

the cooling of an automatic transmission with variable 

operating speeds conducted.  

 

1.2.4 Others Application 

 

There are unending situations where an increase in the heat 

transfer effectiveness can be beneficial to be the quality, 

quantity, and cost of product or process. In many of these 

situations, Nanofluids are good candidates for accomplishing 

the enhancement in heat transfer performance. For example, 

Nanofluids have potential application in buildings where 

increases in energy efficiency could be realized without 

increases in energy efficiency without increased pumping 

power. Such an application would save energy in as heating, 

ventilating and air conditioning system while providing 

environmental benefits. In the renewable energy industry, 

Nanofluids could be employed to enhanced heat transfer from 

solar collectors to storage tanks and increase the energy 

density. Nanofluids coolants also have potential application in 

major process industries, such as materials, chemical, food and 

drink, oil and gas, paper and printing, and textiles. 
 

III.NANO REFRIGERENTS 

Recently nanoparticles have been used to enhance the 

thermophysical properties of refrigerants in order to achieve 

greater efficiency and profitability in refrigeration and air 

conditioning. In the literature, studies have reported 

rheological and heat transfer mechanisms to different 

concentrations of CuOnano particles, Al2O3, SiO2, diamond, 

CNT (carbon nanotube), TiO2 as refrigerants R11, R113, 

R123, R134a and R141b. The effect of the size of the 

nanoparticles on heat transfer in mixtures of refrigerant, oil, 

and nanoparticles is investigated experimentally with R113, 

VG68 oil and Cu particles with diameters of 20, 50 and 80 nm. 

The results show a maximum increase of 23.8 % in the heat 

transfer coefficient in a pool nucleate boiling with reduced 

diameter from 80 to 20 nm. One of the main factors in the 

efficiency of a refrigeration system with nano-refrigerants is 

the heat transfer in the phase change of the heat exchangers 

(evaporator and condenser). Heat transfer by flow boiling of 

nano-refrigerants was studied using a mixture of R113 and 

CuO particles. Experimental tests show a 29.7 % increase in 

the heat transfer coefficient due to the addition of CuO 

nanoparticles [6-8]. 

 

IV.LITERATURE REVIEW 

In Coumaressin and Palaniradja (2015) have studied 

regarding Evaporating heat transfer that is extremely necessary 

within the refrigeration and air-conditioning systems. HFC 

134a is that the largely wide used various refrigerants in 

refrigeration instrumentality like domestic refrigerators and air 

conditioners. The worldwide warming up the potential of 

HFC134a is comparatively high, it's affirmed that it's a 

protracted term various refrigerants in numerous countries. By 

the addition of nanoparticles to the refrigerant leads to 

enhancements within the thermo physical properties and 

warmth transfer characteristics of the refrigerant, thereby up 

the performance of the cooling system. In these experiments, 

the result of mistreatment CuO-R134a within the vapour 

compression system on the evaporating heat transfer constant 

was investigated by CFD heat transfer analysis mistreatment 

the FLUENT software system. Associate experimental 

equipment was built in step with the national standards of the 

Asian nation. The experimental studies indicate that the 

cooling system with nano-refrigerant works unremarkably. 

Heat transfer coefficients were evaluated mistreatment 

FLUENT for warmth flux ranged from 10 to 40 kW/m2, 

mistreatment nanoCuO concentrations ranged from 0.05 to 1 / 

4 and particle size from ten to 70 nm. The results indicate that 

evaporator heat transfer constant will increase with the usage 

of nanoCuO [5]. 

Thangavel et al. (2013) studied the performance of 

compression cycle is assessed on paper with completely 

different refrigerants. In compression cooling, organic 

compound refrigerants like R290 and R600a are thought-about 

as a refrigerant by combination of those at completely different 

mass fractions concerning 20%+80%, 25%+75%, 50%+50% 

and 75%+25% severally. Varied performance measures like 

mechanical device discharge temperature, pressure quantitative 
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relation, volumetrically cooling capability (VCC), 

volumetrically potency and mass rate of flow area unit 

analyzed. The results area unit compared with halogenated 

refrigerants like R134a, R12 for various condenser and 

evaporator temperatures. Halogenated compounds are having 

direct environmental impacts in turns of ODP and GWP. 

Among the organic compound refrigerants cluster, the mixture 

of R290 and R600a at concentration of 50 every has optimum 

performance in terms of upper refrigeration impact, higher 

heat transfer and COP [1]. 

Verma and Chaudhary (2017) have established the Ejector 

growth refrigeration system achieves the numerous 

improvements in constant of performance as compared to 

different system. Use of AN ejector as growth device is one 

amongst the choice ways that. The performance of a vapour 

compression system that uses AN ejector as a growth device is 

investigated. Ejector growth Refrigeration systems square 

measure analysed during this article exploitation constant 

pressure and constant space mix ejector as a growth device. 

This paper provides a comparison between constant pressure 

and constant space model exploitation R-1270 as a refrigerant. 

Within the analysis, a two-phase constant space and constant 

pressure ejector flow model was used. Pressure variation on 

the length of the ejector is obtained for constant space model. 

The pressure variation is found to be higher for constant space 

ejector model compared to constant pressure model [2]. 

Rakesh et al. (2017) have studied on the point of Improve the 

constant of Performance (COP), it's needed to decrease the 

mechanical device Work and increase the cold result. 

Experimental analysis on vapour compression refrigeration 

(VCR) system with R134A (Tetra Fluro Ethane) refrigerant 

was done and their results were recorded. The consequences of 

the most parameters of performance analysis square measure 

mass flow of refrigerant, suction pressure of mechanical 

device, delivery pressure of mechanical device, temperature of 

evaporator and condenser.  

The results from vapour compression refrigerant plant was 

taken wherever the variables like suction pressure of 

mechanical device, delivery pressure of mechanical device, 

temperature of evaporator and condenser were noted and 

constant of performance (COP) was calculated. The results 

obtained are going to be valid through CFD simulation. 

Additional diffuser has been introduced in between mechanical 

device and condenser in order that power input to the 

mechanical device has been reduced there by enhancing COP. 

The improvement is completed through CFD simulation; 

Modelling and meshing is completed in ICEMCFD, analysis in 

CFX and post leads to CFD POST [3]. 

V. TEST SYSTEM OBJECTIVES 

Many investigations have been done to deal with the problem 

of global warming and ozone layer depletion due to the use of 

alternative refrigerants in the refrigeration system. Therefore it 

is felt that detailed investigations on the possibility of adding a 

new alternative refrigerant and Nano additives to the 

refrigerant and the comparison between the different nano 

fluids will be analyzed using CFD simulation. Our main 

objective of the present study is to investigate the heat transfer 

characteristics of the multiphase refrigeration system; the 

compound (R134a + R152a) is taking as a major refrigerant 

and three nano fluids are Al2O3, CuO and ZnO. The most 

widely used commercial refrigerant R134a and proven 

alternate R152A were mixed and new hybrid refrigerant will 

be prepared and the properties of heat transfer will be 

examined by the concentration of different quantities [9]. 

The most commonly used commercial refrigerant R134a and 

the proven alternative R152a were blended and the new hybrid 

refrigerant was prepared and the heat transfer characteristics 

will be investigated with different volume concentration [10]. 

 

1.  Nano additives such as ZnO, CuO and Al2O3  were blended 

with R152a refrigerant and their corresponding performance 

on the same system was investigated. 
 

2. Nano additives of Al2O3, CuO and ZnO of 0.05%v ,0.1 % v 

and 0.15%v concentration with particle size of 40-50 nm and 

150  gm of R152a was charged investigated by CFD 

Simulation. Nano particles with refrigerant mixture were used 

in HFC R152a refrigeration system. The system performance 

with nano particles was then investigated according to the heat 

transfer characteristics.  

 

VI.PROBLEM DEFINITION 

The Global Warming Potential (GWP) of currently used 

R134a is high as 1300.The Ozone Depleting Potential (ODP) 

of R134a is also relatively high. The Montreal and Kyoto 

Protocol of United Nations suggests minimizing of Hydro 

Fluro carbons (HFCs) to use as refrigerants. Researches show 

HFC 134a not much miscible with lubricant oil in the 

compressor. European countries have already banned R134a. 

Blending of R134a with other HFC is a problem. R-22 and 

R134a will be phased out due to environmental issues. To 

overcome the above problem, refrigerant R152a is proposed in 

the present study because R152a has Zero Ozone Depleting 

Potential and a very less value of 120 as Global Warming 

Potential (GWP) when compared to other refrigerants. The 

atmospheric life span for R152a is 1.4 years .Pure substance 

R152a offers excellent thermodynamic properties non toxic 

and compatibility with the conventional oil in compressor. 

R152a has been already approved for use in automobile 

applications as an alternative to R134a by US Environmental 

Protection Agency.The refrigerant then enters the condenser as 

superheated vapour at state 2 and leaves as saturated liquid at 

state3 as a result of heat rejection to the surroundings. The 

temperature of the refrigerant at this state is still above the 

temperature of the surroundings [11]. 

The saturated liquid refrigerant at state 3 is throttled to the 

evaporator pressure by passing it through an expansion valve 

or capillary tube. The temperature of the refrigerant drops 

below the temperature of the refrigerated space during the 

process. The refrigerant enters the evaporator at state 4 as a 

low quality saturated mixture, and it evaporates by absorbing 

heat from the refrigerated space. The refrigerant leaves the 

evaporator as saturated vapour and re-enters the compressor, 

completing the cycle [12]. 

 

Proposed Method 

 Comparison of cases  
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 Changing the parameter in the processes of periodic 

flow  

 3D CAD modeling in Ansys Fluent 

 Preprocessing of the CAD geometry  

 Numerical modeling or discritization is to be done in 

Ansys (Fluent14.5) 

 Defining the cell zone for fluid  

 Defining the boundary condition  

Proposed results 

 Temperature distribution  

 Pressure distribution 

 Velocity profiles 

 Temperature distribution at different position  

 Heat Transfer Rate 

 Mass fraction of emissions 
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