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Abstract: Refrigeration is a process in which work is done to remove heat from one location to another. 
Refrigeration has many applications including but not limited to household refrigerators, industrial freezers, 
cryogenics, air conditioning, and heat pumps. In order to satisfy the Second Law of Thermodynamics, some 
form of work must be performed to accomplish this. The work is traditionally done by mechanical work but can 
also be done by magnetism, laser or other means. Since the turn of the century, there has been steady growth of 
application of refrigeration in preservation of perishable food products, agriculture and fishery. Refrigeration is 
a basic method of food preservation. All the refrigeration methods for food preservation are based on Reverse 
Carnot cycle, which explains Adiabatic and Isothermal Expansion and Compression. Basic components used in 
these cycles are Evaporator, Compressor, Condenser and Expansion Valve. Generally used cycle is Vapor 
Compression Cycle. Other cycles are Vapor Absorption Cycle, Gas Cycle. Other new methods of Refrigeration 
are Thermoelectric and Magnetic Refrigeration. Various types of refrigerants are used in these cycles based 
upon their properties, especially in response to safety and environmental concerns. Now the industry is moving 
to a new set of refrigerants developed or back to the natural refrigerants. In this paper, a review of available 
alternative refrigerants and their physical and chemical properties have been done. Selection of efficient, eco-
friendly and safe refrigerant for future has been attempted in this paper through discussions. 
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Introduction 
The primary test of Refrigeration is to expel heat from a low temperature source and dump it at a higher 
temperature sink. So to achieve this, it exploits that exceptionally compacted fluids at one temperature will in 
general get colder when they are permitted to extend. On the off chance that the pressure change is sufficiently 
high, at that point the compacted gas will be more sizzling than our wellspring of cooling (outside air, for 
example) and the extended gas will be cooler than our ideal cold temperature. For this situation, we can utilize it 
to cool at a low temperature and reject the heat to a high temperature. 

 

Fig 1: Vapour Compression Cycle. 
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Figure 1 portrays the schematic perspective on vapour compression refrigeration cycle. The cycle works 
between two pressure limits PC and PB and comprises of four phases under which refrigerant flows persistently 
.In the principal organize the low temperature, low pressure vapour at state B is compacted by a blower to high 
temperature and pressure vapour at state C, this is known as the compression arrange . In the following stage the 
compacted vapour is dense into high pressure vapour at state D in the condenser and after that goes through the 
extension valve, this is organize is known as the condensation arrange. Here, in the extension arrange the vapour 
is throttled down through a throttle valve to a low pressure fluid and passed on to an evapourator, where it 
absorbs heat from the surroundings from the circling fluid and vapourizes into low pressure vapour at state B. 
The fluid here is the refrigerant. The cycle at that point rehashes along these lines. 

 
Fig 2: T-S diagram of vapour compression cycle. 

 
Compression (Process 4-1): Figure 2 portrays the T-s chart of vapour compression cycle, the refrigerant is 
packed by utilizing a blower and the pressure is expanded from low to high . Furthermore, it additionally raises 
the temperature of the refrigerant over the atmospheric temperature. At last it leaves the phase as a superheated 
vapour. Vitality is expected to control the blower that is the reason power is required to work a cooler.  
 
Condensation (Process 1-2): In this stage the looped cylinders with aluminium blades disperse the heat of the 
refrigerant to the encompassing. This gadget is especially like the evaporator, yet may have diverse 
measurements. As the hot vapour courses through the condenser, the outside air evacuates vitality and the 
refrigerant turns into a soaked fluid. Now the smallest drop in pressure will start evaporation, which is the 
reason for the third phase of the procedure.  
 
Expansion (Process 2-3): This procedure is the way to the whole cycle, since this was the issue that we begin 
with. Here the dense vapour is throttled through a throttle or expansion valve bringing about an abrupt drop in 
pressure which eventually causes the bringing down of temperature. This is accomplished by using the auto-
refrigeration impact. This chilly fluid vapour blend presently goes into the last phase of the cycle. Evaporation 
(Process 3-4): During this stage, the refrigerant goes through a gadget called an evaporator that has a huge 
surface zone and regularly comprises of a curled cylinder encompassed by aluminium blades. The cool fluid is a 
blend of fluid and vapour refrigerant .the refrigerant while coursing through the evaporator absorbs heat from 
the encased space (low temperature area) and all the fluid get evaporated the vitality absorbed is utilized to 
change the condition of the refrigerant from fluid to vapour. The vitality absorbed by the refrigerant is the 
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proportion of its refrigeration impact. This brings down the temperature of the space, alongside whatever 
sustenance or refreshments are put away in it. The refrigerant leaves this phase as a soaked vapour and goes into 
the blower stage to rehash the cycle. 
 

II. Literaure Review 
B.O. Bolaji et al researched tentatively the exhibitions of three ozone cordial Hydrofluorocarbon (HFC) 
refrigerants R12, R152a and R134a. R152a refrigerant found as a drop in substitution for R134a in vapour 
compression framework. They also talked about the way toward choosing ecological amicable refrigerants that 
have zero ozone exhaustion potential and low a dangerous atmospheric devation potential. R23 and R32 from 
methane subordinates and R152a, R143a, R134a and R125 from ethane subsidiaries are the developing 
refrigerants that are nontoxic, have low combustibility and ecological well disposed. These refrigerants need 
hypothetical and exploratory examination to research their execution in the framework.  
 
S. Wongwises et al found that 6/4 blend of R290 and R600 is the most suitable refrigerant to supplant HFC134a 
in a residential cooler. Researchers also researched the exergy execution of R12 and its substitute (R134a and R 
152a) in the household cooler. R152a performed superior to R134a as far as COP, exergetic efficiency and 
efficiency imperfection as R12 substitute in household refrigeration framework.  
 
Miguel Padilla et al found that R413A (blend of 88% R134a, 9%R218, 3%R600a) can supplant R12 and R134a 
in household icebox. Molina and Rowlands (1974) have been ventured into a thorough and complex hypothesis 
accentuation around 200 responses that CFCs are essentially crushed by UV radiation in the stratosphere. In the 
year 1987 Hoffman anticipated 3 % worldwide ozone exhaustion with contact of CFCs emanations of 700 
thousand tone/year.  
 
A.S. Dalkilic et al considered the execution investigation of option new refrigerant blends as substitute for R12, 
R134a and R 22. Refrigerant mix of R290/R 600a (40/60 by wt. %) and R 290/R1270 (20/80 by wt. %) are 
observed to be the most reasonable option among refrigerants tried for R12 and R22.  
Abhishek Tiwari et al distributed a survey paper on late improvement on residential refrigeration.  
 
A. S. Dalkilic S. Wongwises An exhibition examination of vapour-compression refrigeration framework 
utilizing different elective refrigerants A hypothetical act contemplate on a conventional vapour-compression 
refrigeration framework with refrigerant blends dependent on HFC134a, HFC152a, HFC32, HC290, HC1270, 
HC600, and HC600a was accomplished for different proportions and their outcomes are contrasted and CFC12, 
CFC22, and HFC134a as conceivable elective substitutions. 
 
K. Senthil Kumar et al considered the conduct of HCFC (Hydrochloroflurocarbon)- 123/HC-290 refrigerant 
blend computationally just as tentatively and found that refrigerant blend 7/3 as a promising option to R12 
framework.  
 
R. Cabello et al examined the impact of the evapourating pressure, gathering pressure and superheating level of 
the vapour on the exergetic execution of a refrigeration plant utilizing three diverse working fluids R134a, 
R407c, R22.  
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III. Method 
Refrigerant Generation  
Since 1830-1930 was the original of refrigerants. It depended on the accessibility. These refrigerants were all the 
more exceedingly harmful, combustible and some all around exceptionally responsive in nature. Models 
incorporate Ethers, CO and so on. Since 1930-1990 was the second era of refrigerants, was centered around 
diminishing poisonous quality and combustibility. Model: CFCs, HCFCs, HFCs, NH3, HO and so on. Since 
1990-2010 was the third era of refrigerants, was centred around ensuring the ozone layer. Precedent - HCFCs, 
HFCs, HCs, NH3, H2O, CO2 and so on. Since 2010 to onwards be the fourth era is being concentrating on 
refrigerants that don't add to a dangerous atmospheric deviation, ozone layer consumption, proficient, non-
combustible and non-lethal with great solidness. Be that as it may, the standpoint for revelation or blend of these 
perfect refrigerants is amazingly improbable.  
 
Environmental concern  
There are two noteworthy concern identified with condition:  
 
1) The primary significant concern is exhaustion of ozone layer. Ozone layer is a layer which shields the earth 
from bright beams. Ozone consumption potential is assessed on a scale that utilizes CFC-11 as a benchmark. 
The various parts depend on how harming to the ozone they are in connection to CFC-11.  
 
2) The second significant concern is an unnatural weather change. An unnatural weather change is the expansion 
in worldwide earth surface temperature because of the ingestion of infrared emanation from earth surface. A 
dangerous atmospheric depletion potential is assessed on a scale that utilizes CO2 as the seat mark for example 
CO2 is doled out an esteem and different parts are contrasted with CO2.  
 
Option to R134A  
In CFCs and HCHCs present the chlorine content which add to the consumption of ozone layer. However, the 
elective refrigerant of CFCs and HCFCs is Hydroflrocarbon HFCs (R134a, R152a, and R32) as there are no 
substance of chlorine. R134a is the main swap for local coolers. In spite of the fact that the ODP of R134a is 
zero, the GWP is generally high. 
 
 Alternative Refrigerant: HFO-1234yf  
Another new refrigerant that is being considered is HFO-1234yf. Grown together by Honeywell and DuPont, it 
is being advanced as a conceivable drop-in substitution for R-134a in both new vehicles and more established 
vehicles, should that become fundamental later on. HFO-1234yf has warm attributes that are fundamentally the 
same as R-134a, so no real alterations to the A/C framework are vital. Even better, HFO-1234yf has an Earth-
wide temperature boost capability of just 4, contrasted with 1200 for R-134a, enabling it to meet the European 
necessities for a GWP of under 150.  
 
Alternative Refrigerant: Ammonia  
Smelling salts is created in a characteristic manner by people and creatures; 17 grams/day for people. Its ODP 
and GWP both are zero and have incredible thermodynamic qualities: little atomic mass, huge inactive heat, 
huge vapour thickness and amazing heat exchange attributes .Its smell makes spills be recognized and fixed 
before achieving risky focus likewise accessible at generally low cost. The main downside of NH3 is that it is 
dangerous, combustible and not perfect with copper.  
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Alternative Refrigerant: Super freeze 134a  
Super-Freeze 134a a HC-based refrigerant from is a mix of ecologically safe hydrocarbon fluids planned as an 
immediate substitution and retrofit refrigerant alternative for supplanting R123a and R12 refrigerants in car 
cooling and refrigeration frameworks outside of the United States. Super-solidify 134a works at lower head 
pressures and offers improved cooling properties and execution versus R134a and R12.   
 

IV. Conclusion 
In the consequence of the Montreal protocol HFC's have overwhelmingly supplanted CFC's and HCFC's in 
RAC gear. Because of their high GWP, HFC's are not a decent substitution arrangement. Kyoto protocol goes 
for the eliminating of HFCs sooner rather than later the arrangement are the characteristic refrigerants: 
Ammonia, Hydrocarbons and Carbon dioxide that may prompt zero ODP and negligible GWP. For making the 
refrigerant increasingly productive framework need low TEWI factor. Later on, the advancement specialists will 
additionally grow more refrigerants which won't just make the work framework increasingly effective yet in 
addition having the eco-accommodating nature, prompting the achievement of the refrigeration objectives and 
improving the prosperity and safety of the worker. 
 
References: 
[1] B.O.Bolaji, M.A. Akintunde, T.O. Falade, “Comparative analysis of performance of three ozone-friends 
HFC refrigerants in a vapour compression refrigerator”, Journal of Sustainable Energy and Environment 2 
(2011) 61-64.  
 
[2] B.O.Bolaji, “Selection of environment-friendly refrigerants and the current alternatives in vapour 
compression refrigeration systems”, Journal of Science and Management, Vol 1, No. 1 (2011) 22-26.  
 
[3] Somchai Wongwises, Nares Chimres, “Experimental study of hydrocarbon mixtures to replace HFC-134a in 
a domestic refrigerator”, Energy Conversion and Management 46 (2005) 85-100.  
 
[4] Bukola O. Bolaji, “Exergetic performance of a domestic refrigerator using R12 and its alternative 
refrigerants”, Journal of Engineering Science and Technology, Vol. 5, No. 4 (2010) 435-446.  
 
[5] Miguel Padilla, Remi Revellin, Jocelyn Bonjour, “Exergy analysis of R413A as a replacement of R12 in a 
domestic refrigeration system”, Energy Conversion and Management 51 (2010) 2195-2201 
 
[6] A.S. Dalkilic, S. Wongwises, “A performance of vapour-compression refrigeration system using various 
alternative refrigerants”, International Communication in Heat and Mass Transfer 37 (2010) 1340-1349.  
 
[7] Abhishek Tiwari, R.C. Gupta, “Recent developments on domestic refrigerator-a review”, International 
Journal of Engineering Science and Technology, Vol. 3, No. 5(2011) 4233-4239.  
 
[8] A.S. Dalkilic. S. Wongwises, “A performance comparison of vapour-compression refrigeration system using 
various alternative refrigerants”, International Communications in Heat and Mass Transfer 37 (2010) 1340–
1349.  
 



ISSN: 2581-3404 (Online)                        IF: 5.445 (SJIF) 
International Journal of Innovative Research in Technology and Management, Volume-6, Issue-1, 2022. 

   

87	
 

[9] K. Senthil Kumar, K. Rajagopal, “Computational and experimental investigation of low ODP and low GWP 
HCFC-123 and HC-290 refrigerant mixture alternative to CFC-12”, Energy Conversion and Management 48 
(2007) 3053-3062.  
 
[10] R. Cabello, E. Torrella, J. Navarro-Esbri, “Experimental evaluation of a vapour compression plant 
performance using R134a, RR407C and R22 as working fluids”, Applied Thermal Engineering 24 (2004) 1905-
1917.  
 
[11] Zhou X, Lian Z, Li Z, Yao Y, “Experimental study on HFC125 critical heat pump”, Applied Thermal 
Engineering 27 (2009) 988-993.  
 
[12] ASHRAE, “Thermo physical Properties of Refrigerants Chapter 20”, ASHRAE Fundamental, Inc. Atlanta 
20 (2001) 1-67.  
 
[13] Bitzer, “Refrigerant Report, Bitzer International, 13th Edition, 71065 Sindelfingen, Germany”, 
http://www.bitzer.de Accessed on June 24, 2007.  
 
[14] Johnson 1998, “Global warming from HFC, environment impact assessment review”,18, 485 – 492  
 
[15] Wentientasi, 2005, “An over view of environmental hazards and exposure and explosive rise of 
hydroflurocarbon HFCs”, chemosphere,61,1539-47  
 
[16] B. O. Bolaji, M. A. Akintunde and T. O. Falade, “Comparative Analysis of Performance of three Ozone- 
Friends HFC Refrigerants in a Vapour Compression Refrigerator”, Journal of Sustainable Energy 
&Environment 2 (2011) 61-64.  
 
[17] Zhijing Liu, Imam Haider, B.Y. Liu, Reinhard Radermacher, “Test Results of Hydrocarbon Mixtures in 
Domestic Refrigerator freezers Center for Environmental Energy Engineering (CEEE)” University of Maryland 
College Park, Maryland, USA.  
 
[18] Agrawal R S (2001), “Montreal protocol on refrigeration and air conditioning industry”, Proc. of Int. conf. 
on emerging technologies in air-conditioning and refrigeration, New Delhi, India, Sept 26-28. Pp13-25.  
 
[19] Park K, Shim Y, Jung D, “Experimental performance of R432A to replace R22 in residential air-
conditioners and heat pumps”, Applied Thermal Engineering 29 (2009) 597-600.  
 


