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ABSTRACT 

Basicallyl Refrigerationl andl air-conditioningl playl al vitall rolel inl domesticl andl industriall applications.l 

Theyl havel greatl impactl onl ourl day-to-dayl life.l Theyl havel additionallyl addedl tol thel world'sl majorl 

naturall issuesl likel ozonel layerl consumptionl andl anl unnaturall weatherl change.l Thel advancementl ofl 

thel refrigerationl frameworksl andl thel refrigerantsl utilizedl inl them,l froml thel daysl whenl refrigerationl 

wasl notl knownl tol thel currentl dayl isl extremelyl fascinating.l Thel improvementl ofl variousl 

refrigerantsl overl thel longl haull occurredl inl viewl ofl wellbeing,l strengthl andl naturall effectl issues.l Inl 

thisl paper,l thel variousl generationsl ofl refrigerantsl startingl withl thosel refrigerantsl utilizedl beforel thel 

improvementl ofl mechanicall refrigerationl frameworkl tol thel conceivablel cuttingl edgel refrigerantsl 

whichl arel ecologicall amicablel andl canl supplantl thel customaryl refrigerantsl havel beenl examined.l 

Thel lowl GWPl refrigerantsl likel hydro-fluoro-olefinsl andl normall refrigerantsl likel alkalil andl carbonl 

dioxidel arel consideredl asl ecologicall agreeablel cuttingl edgel refrigerants. 

 

Theyl insightfullyl affectl ourl dayl tol dayl routines.l Theyl additionallyl addl tol thel world'sl majorl naturall 

issues,l forl example,l consumptionl ofl thel ozonel layerl andl al dangerousl atmosphericl devation.l Thel 

improvementl ofl refrigerantsl isl inl differentl stagesl froml thel dayl ofl firstl experiencel withl itsl newl 

transformativel phasel isl trulyl fascinatingl andl itl reliesl uponl differentl variablesl likel itsl innocuousness,l 

capacityl tol endurel andl naturall issues.l Inl thisl review,l wel willl seel differentl generationsl ofl 

refrigerantsl froml thel mainl dayl ofl itsl utilizationl tol thisl newl generationl ofl refrigerantsl whichl arel 

climatel agreeablel andl canl bel utilizedl atl thel spotl ofl al fewl standardl refrigerantsl whichl arel unsafel 

forl climatel alongsidel theirl substancel name,l ordinaryl edgel ofl boilingl over,l applications,l ODPl forl 

examplel ozonel consumptionl potential,l GWPl forl examplel al dangerousl atmosphericl devationl potentiall 

andl theirl costl perl kg. 

 

Keywords:l Air-conditioning,l GWP,l Hydro-fluoro-olefins,l Naturall Refrigerants,l Refrigeration. 

 

INTRODUCTION 

Scientificl datal supportsl thel hypothesisl thatl chlorinel froml refrigerantsl hasl depletedl thel earth’sl ozonel layerl 

andl isl linkedl tol al risel inl skin-relatedl diseases.l Thel coolingl andl refrigerationl industryl hasl upheldl 

worldwidel endeavorsl tol safeguardl thel climatel byl presentingl non-chlorine-containingl refrigerants.l Thel 

Montreall Protocol,l laidl outl inl 1987l andl laterl modified,l givesl rulesl tol individuall nationl regulation,l settingl 

plansl forl thel stagel outl ofl chlorinel containingl refrigerants.l Today,l 196l countriesl hostl becomel get-togetherl 

tol thel Montreall Protocol.l Thel workl beganl withl anl accentuationl onl cuttingl chlorofluorocarbonl (CFC)l 

refrigerants.l Workl inl thel lastl partl ofl thel 1980sl andl midl 1990sl fixatedl onl wipingl outl CFCsl whichl werel 

utilizedl inl frothl blowing,l cleaningl andl refrigerationl applicationsl andl radiatingl chillersl forl cooling.l Towardl 

thel finishl ofl 1995,l createdl nationsl quitl deliveringl CFCs,l andl theyl arel notl generallyl utilizedl inl newl gearl 

today.l Thesel activitiesl havel altogetherl diminishedl environmentall chlorinel andl arel beginningl tol fixl thel 

ozonel layer.l 3l Inl 1997l thel Kyotol Protocol,l markedl andl sanctionedl byl numerousl countriesl alll overl thel 

planet,l zeroedl inl considerationl onl thel effectl ofl humanl actionl onl environmentall change.l Accordingly,l therel 

isl currentlyl morel considerationl onl anl unnaturall weatherl change.l Albeitl thel Kyotol Protocoll doesn'tl havel 

anyl significantl bearingl tol thel Unitedl States,l ourl industryl hasl attemptedl tol bringl downl thel effectl ofl 

refrigerantsl onl environmentall changel withl higher-productivityl refrigerantsl andl frameworkl plans.l Inl 1997l 

thel Air-Conditioningl andl Refrigerationl Institutel (ARI)l completedl al significantl globall testingl programl 

entitledl thel Alternativel Refrigerantsl Evaluationl Programl (AREP).l Thel AREPl reportl indentifiedl al fewl 

reasonablel HFCl substitutionsl forl HCFCl R-22.l Inl thel USAl andl Europe,l thesel HFCl substitutionsl arel nowl 

beingl generallyl utilized.l Al portionl ofl thesel substitutionl refrigerantsl havel unexpectedl workingl qualitiesl inl 
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comparisonl tol HCFCl R-22,l howeverl theyl alll takel outl chlorinel andl potentiall ozonel exhaustion,l leavingl 

environmentall changel asl thel concentrationl forl futurel guidelinesl andl control. 

Coolersl arel anl oldl innovationl thatl beganl quitel somel timel inl thel past.l Refrigerationl includesl eliminatingl 

heatl froml al shutl spacel orl protestl keepl al lowerl temperaturel thanl thel generall climate.l Thesel daysl 

refrigerationl hasl immensel applicationsl inl differentl fieldsl likel homegrownl andl modernl yetl inl conventionall 

daysl therel werel variousl strategiesl likel salting,l drying,l watering.l Itl hasl beenl researchl outl thatl expansionl 

ofl synthetics,l forl example,l sodiuml nitratel orl potassiuml nitratel tol waterl hasl bringsl aboutl temperaturel 

decrease. 

l Coolersl arel substancesl thatl arel utilizedl inl refrigerationl frameworks.l Theyl getl dissipatedl byl occupyingl 

heatl froml thel rooml whichl isl tol bel cooled,l consequentlyl creatingl al coolingl outcome.l Therel arel manyl 

reasons,l forl example,l innocuousness,l capacityl tol endurel andl ecologicall issues,l andl sol onl behindl thel 

historicall backdropl ofl advancementl ofl thel refrigerants.l Thesel arel somel significantl triggerl forl thisl turnl ofl 

events.l Knowingl thel specificl thingl alll throughl orl havingl totall informationl aboutl specificl thingl makesl 

oneselfl capablel andl effectivel tol applyl thatl informationl forl thel expectedl applications.l Inl thisl paperl wel 

havel momentarilyl depictedl thel variousl kindsl ofl fridgesl andl theirl significantl particulars,l forl example,l itsl 

R-number,l compoundl equation,l standardl limit,l application,l GWP,l ODP,l andl theirl kilograml esteeml 

available. 

Advancementl phasesl ofl refrigerantsl tol suml thingsl upl arel givenl underneath: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig-1:l Developmentl stagesl ofl refrigerants 

First generation refrigerants 

Natural But toxic, flammable and 

highly reactive 

 

Second generation refrigerants 
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safety and durability 

 

Third generation refrigerants 
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Most environment friendly and 
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REFRIGERANTS 

Refrigerantsl arel thel functioningl mediuml utilizedl inl refrigeratingl frameworksl whichl dissipatesl byl takingl 

thel intensityl froml thel spacel thatl willl bel cooled,l inl thisl mannerl creatingl thel coolingl outcome.l Refrigerantl 

advancementl overl thel course,l occurredl becausel ofl variousl reasons,l likel security,l dependability,l sturdiness,l 

financiall orl naturall issues,l subsequentlyl bringingl aboutl newl explorationl andl gearl improvementl regardingl 

wellbeingl andl productivity.l Thel refrigerantsl canl bel arrangedl intol variousl generationsl whichl arel talkedl 

aboutl underneath. 

FIRSTl GENERATIONl REFRIGERANTS 

Firstl Generationl refrigerantsl werel utilizedl inl thel nineteenthl centuryl whichl wasl onlyl thel startl ofl thel 

mechanicall refrigerationl process.l Thel vastl majorityl ofl thel originall refrigerantsl arel regularl likel water,l 

carbonl dioxide,l andl sol forth.l Waterl wasl onel ofl thel mostl utilizedl refrigerantsl aroundl then 

Carbonl dioxidel wasl thel successfullyl involvedl refrigerantl forl thel significantl time-framel yetl itl isl thel 

significantl supporterl ofl thel ozonel layerl consumption.l Refrigerationl isn'tl justl purposel forl itsl commitmentl 

tol thel ozonel exhaustionl yetl atl thel samel timel becausel ofl thisl itl wasl completelyl supersededl withl Cfc's.l 

Ethylel eatherl wasl additionallyl viewedl asl generallyl respectablel refrigerantl becausel ofl itsl lessl weightl andl 

itsl smoothnessl atl ordinaryl temperature.l Howeverl alll originall refrigerantsl werel climatel welll disposed,l 

refrigerantsl werel combustible,l harmfull orl bothl andl somel werel additionallyl exceptionallyl responsivel inl thisl 

way,l involvingl thosel outcomesl inl riskyl mishapsl morel oftenl thanl not.l Somel originall refrigerantsl andl theirl 

attributesl arel examinedl underneath: 

Wel canl seel froml thel tablel originall refrigerantl hasl exceptionallyl lessl numberl ofl ODPl andl GWPl whichl 

impliesl theyl arel notl hurtfull tol thel climatel butl ratherl withl expandedl advancementl andl necessityl theyl 

neglectedl tol meetl wantedl refrigerationl impactl andl subsequentlyl thel secondl generationl ofl refrigerantsl camel 

intol picture. 

secondl generationl refrigerants.l CFCl isl non-harmful,l nonflammablel asl welll asl lessl receptive.l Itl isl entirelyl 

steadyl thatl mainl UVl beamsl canl breakl itl andl itl appropriatel forl assortmentl ofl usel inl viewl ofl itsl lessl 

creativenessesl forl examplel itl doesn'tl respondl withl anything 

Table-1:l Firstl generationl refrigerantsl andl theirl applications 
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SECONDl GENERATIONl REFRIGERANTSl  

Keyl featurel ofl secondl generationl refrigerantl isl changingl tol chlorofluorol syntheticl compoundsl forl securityl 

andl strengthl asl wel havel seenl thel shortagel ofl wellbeingl andl solidnessl inl originall refrigerants.l 

Chlorofluorol carbonsl andl itsl varietyl inl hydrocarbonl enormouslyl affectl combustibilityl andl harmfulnessl ofl 

refrigerant.l Alongl thesel linesl CFC'sl arel secondl generationl refrigerants.l CFCl isl non-harmful,l nonflammablel 

asl welll asl lessl responsive.l Itl isl trulyl steadyl thatl mainl UVl beamsl canl breakl itl andl itl appropriatel forl 

assortmentl ofl usel duel tol itsl lessl sensitivityl forl examplel itl doesn'tl respondl withl anything 

Al portionl ofl thel secondl generationl refrigerantsl arel R-11,l R-12,l andl sol on.l R-11l isl actuallyl anl incrediblel 

refrigerantl whichl isl forl thel mostl partl utilizedl forl refrigerationl andl coolingl applications.l Itl isl additionallyl 

notl harmful,l combustiblel andl unstable.l Thel mainl issuel relatedl withl secondl generationl refrigerantsl isl that,l 

theyl arel significantl supportersl ofl thel ozonel consumptionl andl al worldwidel temperaturel alterationl (Wel canl 

seel froml thel Table-2)l thus,l thisl issuel madel thel needl ofl thirdl generationl refrigerants,l whichl arel changedl 

secondl generationl refrigerants. 

Table-2:l Secondl generationl refrigerants 
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THIRDl GENERATIONl REFRIGERANTSl  

Thirdl generationl refrigerantsl arel thel refrigerantsl fullyl intentl onl diminishingl thel al dangerousl atmosphericl 

devationl andl ozonel consumptionl potential.l Thisl isl thel newl gatheringl ofl refrigerantsl inl viewl ofl 

hydrochlorofluorol (HFO)l andl hydrofluorol carbonl (HFC)l compound.l Thesel rel changedl secondl generationl 

refrigerantsl whichl safeguardl Anotherl newl classl ofl fluorocarbonl coolersl calledl hydrofluorol olefinl (HFO)l 

withl decreasedl GWPl limitl hasl beenl gottenl tol thel nextl level.l Theirl fundamentall benefit,l asidel froml theirl 

lowl GWP,l isl thatl theyl canl bel utilizedl withl existingl refrigerationl frameworkl plans.l Thisl isl reallyl greatl 

forl thel businessl andl theirl clients,l yetl itl isl asl yetl al fluorinel gas. 

Table-3:l Thirdl generationl refrigerantsl andl theirl applications 

 
 

DESIRABLEl PROPERTIESl OFl REFRIGERANTS 

 

Everyl refrigerantl shouldl havel al fewl propertiesl enemyl itsl legitimatel suitablel workingl ofl planl arrangementl 

ofl specificl application. 

 

Thesel beneficiall propertiesl arel asl perl thel following: 

 

• Lowl limit 

• Lowl edgel ofl freezingl over 

• Positivel evaporativel andl condenserl pressure 

• Basicl temperaturel shouldl bel higherl thanl thel condenserl temperature 

• Highl inertl intensityl ofl refrigeration 

• Lessl harmfulness,l combustibilityl andl destructiveness 

• Compoundl dependability 

• Highl warml conductivity 

• Lowl thickness 

• Lowl smelll andl releasel propensity 
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REGULARl REFRIGERANTS 

 

Regularl refrigerantsl arel effectivelyl accessible,l andl longl experiencel existsl withl theirl applicationl datingl farl 

intol thel startl ofl mechanicall refrigeration.l Numerousl newl refrigerantsl havel comel intol picturel tol defeatl thel 

detrimentsl ofl utilizingl normall refrigerantsl yetl thel "circle"l isl presentlyl somel wayl orl anotherl shutl asl wel 

previouslyl gotl backl tol regularl refrigerants,l yetl presentlyl withl newl innovationsl andl withl al tonl ofl 

involvementl behindl us.l Normall refrigerantsl partitionl advantageouslyl intol hydrocarbons,l smellingl saltsl andl 

CO2l andl havel beenl talkedl aboutl here. 

Thel prevailingl attributel ofl thel hydrocarbonl refrigerantsl isl theirl highl combustibility.l Ifl safeguardsl arel 

takenl tol alleviatel thel resultsl ofl theirl combustibility,l hydrocarbonsl makel brilliantl refrigerantsl practicallyl 

speaking.l Theyl arel misciblel withl minerall oilsl andl havel generallyl highl basicl temperatures. 

 

NEXTl GENERATIONl REFRIGERANTS 

 

Thel electivel refrigerantsl havel beenl classifiedl asl momentaryl refrigerantl orl HCFC/HFCl incompletelyl 

chlorinatedl refrigerantsl andl intol mediuml andl longl haull refrigerantsl (Fig.3).l HCFC/HFCl (halfwayl 

chlorinatedl refrigerants,l forl example,l R22l andl R134al arel enl routel tol deliberatelyl getl ridl ofl becausel ofl 

naturall concern.l Underl mediuml andl longl haull refrigerantsl likel HFCl chlorinel freel andl theirl mix,l lowl 

GWPl refrigerantl (R1234yf,1234ze)l andl halogenl freel refrigerantl (regularl refrigerant)l arel atl presentl lookingl 

asl thel suitablel choicesl forl futurel refrigerant. 

 

Figurel 3:l Classificationl ofl Alternativel Refrigerant 

 

LOWl GLOBALl WARMINGl REFRIGERANT 

Recently,l R1234yfl (2,l 3,l 3,l 3-Tetrafluoropropene)l havingl chemicall formulal CH2=CFCF3l hasl beenl 

proposedl asl al potentiall electivel refrigerantl forl HFC134a.l R1234yfl hasl zerol ODPl andl brilliantl lifel cyclel 

environmentl executionl (LCCP)l whenl contrastedl withl HFC134a.l HFO-1234yfl hasl thel leastl exchangingl costl 

forl automakersl amongl thel asl ofl nowl proposedl otherl options,l albeitl thel underlyingl expensel ofl thel iteml isl 

al lotl higherl thanl thatl ofl R-134a.l Anotherl HFOl basedl refrigerantl HFOl 1234zel (trans-1,3,3,3-

Tetrafluoroprop-1-ene,l CF3CH=CHF)l isl anl energy-productivel optionl inl contrastl tol conventionall refrigerantsl 

inl air-cooledl andl water-cooledl chillersl forl storesl andl businessl structures,l asl welll asl inl otherl mediuml 



EDUZONE: International Peer Reviewed/Refereed Multidisciplinary Journal (EIPRMJ), ISSN: 2319-5045 

Volume 3, Issue 2, July-December, 2014, Available online at: www.eduzonejournal.com 

52 

 

temperaturel applications,l forl example,l heatl siphons,l fridgesl andl CO2l overflowl frameworksl inl businessl 

refrigeration.l Refrigerantl HFO-1234zel isl thel bestl mediuml tension,l zerol ODPl andl lowl GWPl refrigerantl 

availablel whilel thinkingl aboutl thel equilibrium,l alll thingsl considered.l Anl interestingl traitl ofl thisl refrigerantl 

isl thel shortfalll ofl combustiblel blendl withl airl underl 30°Cl ofl vibe.l Thel exhibitionl ofl fumel pressurel 

refrigerationl frameworkl withl twol cuttingl edgel climatel welll disposedl refrigerantsl wasl examinedl andl 

contrastedl andl thel presentationl ofl thel frameworkl withl R134a,l al thirdl generationl refrigerantl [Calml andl 

Hourahan,l 2001].l Examinationl hasl beenl madel betweenl R1234ze,l R1234yfl andl R134al andl itl wasl foundl 

thatl thosel twol ecologicall welll disposedl refrigerantsl gavel marginallyl lowerl executionl thanl thatl ofl thel 

R134a.l Contrastl inl coolingl limitl wasl determinedl betweenl R-134al andl bothl R1234zel andl R1234yf.l Itl wasl 

viewedl asl 3%l -l 12%l lessl forl R1234yfl insidel thel testedl temperaturel range,l whilel thisl distinctionl wasl 

determinedl tol bel lessl byl 4%l -l 6%l forl R1234ze.l Likewise,l COPl ofl thel frameworkl wasl additionallyl 

observedl tol bel marginallyl lowerl forl thel newl refrigerantsl contrastedl withl R134a.l Howeverl thel exhibitionl 

ofl thel frameworkl debasedl marginallyl withl thesel twol newl refrigerants,l theyl havel undeniablyl lessl 

ecologicall effectl contrastedl withl R134a.l Inl thisl way,l thosel twol canl supplantl thel currentl refrigerantl R134al 

inl notl sol distantl future.l Thel varietiesl ofl coolingl limitl andl COPl withl evaporatorl temperaturel forl thel 

abovel saidl threel refrigerantsl havel beenl differentl condenserl temperatures. 

CONCLUSION 

Thel accompanyingl endsl canl bel drawnl froml thisl surveyl onl cuttingl edgel refrigerants: 

[1]. Thel cuttingl edgel refrigerantsl oughtl tol bel createdl inl viewl ofl zerol ODPl andl lowl GWP 

[2]. R1234zel andl R1234yfl arel appropriatel substitutionsl forl R134a 

[3]. HFC/HCFCl Blendsl arel Non-ODPl tradel forl R-22l andl R-409Al substitutionl forl R12 

[4]. Thel re-visitationl ofl normall refrigerantsl atl al new,l highl innovationl levell oughtl notl bel neglected. 

Carbonl dioxidel asl al refrigerantl wasl investigatedl froml itsl verifiablel foundationl tol explicitl propertiesl whichl 

influencel itsl presentationl inl thel refrigerationl business.l Becausel ofl itsl unrivaledl properties,l particularlyl 

concerningl refrigeration,l wel acceptl R744l willl bel al prevailingl refrigerantl inl numerousl usesl ofl thel 

refrigerationl innovationl laterl on. 
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