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Environmental Drivers Affecting Industry
ÅOzone Depletion Effect

ïProtective Ozone Layer Damaged By Chlorine & Bromine 
Gases

ïMontreal Protocol In September 16, 1987 

ÅBans CFCs

ÅHCFC R22 Elimination

ÅClimate Change Effect

ïñGreenhouse Gasesò Contribute To Global Warming Is 
Theory

ïKyoto Protocol (1997) Aims To Curb All Greenhouse Gases

ïMost Refrigerants In Use Today Are Classified As 
Greenhouse Gases
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Ozone Depletion & Montreal Protocol

* All Reference Material Sourced From:

Montreal Protocol Agreement For Reducing 
ODP Refrigerants:  R-22 Phase-Out Timeline
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AHRI Sponsored Research - Alternative 
Refrigerant Evaluation Program (AREP)

Alternative Refrigerants Evaluation Program (AREP)

Compressor Calorimeter And System Drop In Tests With R-22 Alternatives

By David S Godwin, Air-Conditioning & Refrigeration Institute (now AHRI)

18 March 1994

ÅAREP Results Led To Selection Of R134a, R404A,  

R407C & R410A In Various Applications

ÅHigher Pressure Refrigerants Like R410A Performed 

Better In Actual Systems; Adoption In Efficiency 

Regulated AC Applications Grew In US/Europe
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Global Warming & Impact Of HFCs

Greenhouse Effect & Global Warming 
Concerns

What Is The Effect Of HFCs On Global Warming?
CO2 Equivalent
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Methane

N2O

HFCs 

PFCS, & SF6

Source:  Environmental Protection Agency, U.S. Greenhouse Gas Emissions & Sinks:  1990-2002
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Indirect Effect Is Large Due To 

Impact On Energy Efficiency

10% Of Global Carbon Emissions (And Energy Use) 

Due To Refrigeration, A/C And Heat Pumps 
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High GWP HFCs Coming Under Pressure To 
Be ñPhased-Downò Or ñEliminatedò

(Developing Nations)

Efforts To Make NAP Part Of Montreal Protocol Continue ï

Over 91 Countries Signed On So Far

North American Proposal For Consumption Phase-Down Of HFCsô GWP
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Global Warming Potential (GWP) & Values 
For Some Refrigerants (IPCC-AR4 Report)

Reference:  http://www.ipcc.ch/pdf/assessment-report/ar4/wg1/ar4-wg1-chapter2.pdf

ÅMeasure Of How Much Given Mass 
Of Greenhouse Gas Is Estimated To 
Contribute To Global Warming

ÅRelative Scale, Compares Gas To 
Same Mass Of Carbon Dioxide 
(Whose GWP By Convention Is 1)

ÅGWP Is Calculated Over A Specific 
Time Interval, Typically 100 Years

ÅIntergovernmental Panel On Climate 
Change (IPCC), A UN Body Issues 
Reports That, Among Other Things, 
Updates The GWP Values For 
Various Global Warming Gases

ï Latest Report Is Assessment 
Report 4 (AR4), 2007

GWP ïIs Important But Not The Only Measure Of Environmental Impact!
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Refrigerants Should Be Measured On Life 
Cycle Performance ïTEWI Or LCCP
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ÅLeak During Life
ÅEnd Of Life Recovery Leak
ÅLeak During Production

ÅEnergy Used During Life
ÅSource Of Energy
ÅEmbodied Energy Of All

Material Used For Manf.
Of Fluid
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