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Environmental Drivers Affecting Industry

Ozone Depletion Effect

Protective Ozone Layer Damaged By Chlorine & Bromine
Gases

Montreal Protocol In September 16, 1987
Bans CFCs
HCFC R22 Elimination

Climate Change Effect

NGreenhouse Gaseso Contribute T
Theory

Kyoto Protocol (1997) Aims To Curb All Greenhouse Gases

Most Refrigerants In Use Today Are Classified As
Greenhouse Gases



Ozone Depletion & Montreal Protocol

UV Protection by the Ozone Layer

Antarctic Ozone Hole

Tota! Ozone ([

* All Reference Material Sourced From:
UMEP Ozone Layer O&A

TYWENTY QUESTIONS AND ANSWERS ABOUT THE OZ0OME LAYEF

URL: hitp:ffeewni epa. gowDzonelsciencefunepSciGlands, pdf

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

TABLE 1

R-22 ALTERNATIVE REFRIGERANTS EVALUATION PROGRAM
LIST OF PARTICIPATING ‘COMPANIES

NORTH AMERICAN

TABLE 2
ALTERNATIVE REFRIGERANTS FOR
TESTING AND EVALUATION IN AREP

eline

Bristol Compressors Mational Research Council of Canada Re!ﬁgerw or:. Percent Composition Fi
Carrier Corporation Rheem Manufacturing Company Refrigerant Blend (by weight) Reference:
Copeland Corporation SnyderGeneral Corporation :
Drunham-Bush, Inc. Tecumseh Products Company
flussr‘r:lann ;Iu:ipuralgn %er[rnﬂ Ki.rEBOCnrpomtian B-134a 100 R-22
Inter-City Products Corporation ¢ Trane Company
I.xnmxrzlndustries,s I.n..r.rl:I Tyler Refri%_erallun Company R-290 (propane) 100 R-22
Matsushita Compressor Corporation Waolverine Tube, Inc. : e
:fs.:.m:aricaump ¢ e York International Corporation R-717 (ammonia) ID_D R-22
™ ; R-32/125 60/40 R-22
ittt R-32/134a 20/80 R-22
Aspera Whirlpool Ttalia Srl Officine Mario Dorin R-32/134a 25/75 R-22
Bitzer Kiihlmaschinenbau GmbH Sl Refrigeration AB
B::u:[Gnl::h}lini Co. l':.'ﬁt]lem::chinen Sulzer Brothers, Lid. R-32/134a 30/70 R-22
Grasso Products BY Unidad Hermética, 5.A. R-32/134a 40/60 R-22
Wecchi Compressori Srl Zanussi Elettrmeccanica SpA
m— . ; ; - R-32/227ea 35/65 R-22
JAPANESE. R-125/143a 45/55 R-22
Daikin Industries, Ltd. Mitsubishi Electric Corporation R-32/125/134a 10/70/20 R-22
Hitachi, Ltd. Misswbishi Heavy Indudicies, Lud. R-32/125/134a 24/16/60 R-22
Kobe Steel, Lud. Sanden Corporation
Matsushita Electric Industrial Company, Litd. Sanyo Electric Company, Ltd. R-32/125/134a 30/10/a60 R-22
Matsushita Refri ion C Sharp Corporati
Ma;;]l-:a\:m hfan:f:a?l‘lu?i:lg g];lnp;::?uy. Lid. Tas;.lI:“ba CrErpurl:i::?un R-32/125/290/134a 20/55/5/20 R-22
R-125/143a 45/55 R-502
A AREP Results Led To Selection Of R134a, R404A, R-32/125/134a - 20/40/40 R-502
R407C & R410A In Various Applications R-32/125/143a 10/45/45 R-502
A Higher Pressure Refrigerants Like R410A Performed R-125/143a/134a 44/52/4 R-502

Better In Actual Systems; Adoption In Efficiency
Regulated AC Applications Grew In US/Europe

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

Motes: ® Refrigerants are not listed in any particular ranking order.

&  Compositions are nominal, and do not include deviations of charged or
circulating compositiens from nominal,




Global Warming & Impact Of HFCs

Greenhouse Effect & Global Warming
Concerns

Some of the infrared radiation passes through the atmosphere, and
some is absorbed and re-emitted in all directions by greenhouse
gas molecules. The effect of this is to warm the Earth’s surface and
lower atmosphere.

Some solar radiation is reflected infared fadiatian

Solar radiation by the earth and the atmosphere. is emitted from

passes through the the Earth’s surface.
clear atmosphere.

What Is The Effect Of HFCs On Global Warming?
CO, Equivalent

Most radiation is absorbed
by the Earth’s surface
and warms it.

HFCs / Direct Effect (Emission) Is Small

Indirect Effect Is Large Due To

Impact On Energy Efficiency
/ H co.
‘ [ Methane

R
Bl HFcs

Electricity ] Prcs, & SF,
Generation

Transportation
Emissions Less Than 2% Of Greenhouse Gas

Emissions From HFCs

(Adjusting These Gases To CO,

Equivalent Warming Impact)

Source: Environmental Protection Agency, U.S. Greenhouse Gas Emissions & Sinks: 1990-2002

10% Of Global Carbon Emissions (And Energy Use)
Due To Refrigeration, A/IC And Heat Pumps




High GWP HFCs Coming Under Pressure To
Be “PlaPeh-Boesve d0 “FOminafieBE1l 1 mi

nai

North American Proposal For Consumption Phase-Down  Of

HFE C
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Efforts To Make NAP Part Of Montreal Protocol Continue 1
Over 91 Countries Signed On So Far
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Global Warming Potential (GWP) & Values
For Some Refrigerants (IPCC-AR4 Report)

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

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

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

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

Latest Report Is Assessment
Report 4 (AR4), 2007

Selected Refrigerant GWPs

SAR 1995 TAR 2000 AR4 2007
HFCs UsedbyF-Gas|
HFC-32 650 550 l 675
HFC-134a 1300 1300 l 1430
R-407A 1770 1990 : 2107
R-407C 1526 1653 ' 1774
R-404A 3260 3784 l 3922
R-410A 1725 1975 ' 2088
R-507 3300 3850 : 3985
R-422D 2232 2623 ' 2729
R-427A 1828 2013 ! 2138

HCFC-22

For comparison not covered by F-Gas oé Kyoto

1500

1700

!

1810

GWPi Is Important But Not The Only Measure Of Environmental Impact!

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