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Environmental Drivers Affecting Industry

Ozone Depletion Effect
A Protective ozone layer damaged by chlorine and bromine gases

A Montreal protocol in September 16, 1987
I Bans CFCs
I HCFC R22 elimination

Climate Change Effect
AARGreenhouse Gasesod contribute to

A Kyoto protocol (1997) aims to curb all greenhouse gases
A Most refrigerants in use today are classified as greenhouse gases
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Ozone Depletion And Montreal Protocol

UV Protection by the Ozone Layer

Montreal Protocol Agreement For Reducing
ODP Refrigerants: R-22 Phase-Out Timeline
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ECT Approved R-22 Retrofit Refrigerants

A Air-Conditioning

I R407C With POE Qil
A Industrial (High Temperature)

I R407C With POE Qil

I R407A With POE Oil Also Available In Some Sizes
A Food Service (Low, Medium & High Temperature)

I R407C With POE Qil

I R407A With POE Oil Also Available In Some Sizes
A Supermarket (Low, Medium & High Temperature)

I Discus Compressors: R422A/D, R438A With MO & Oil
Separator/Reservoir

I R407A, R407C, R407F With POE Oil With Some Compressors

ECT does not recommend retrofitting out of R22; If you do, then, here ¢
approved refrigerants for ECT products N
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Emerson Climate Technologies Approved List Of

Refrigerants/Lubricants Approved for Use in Copeland® Compressors
Refrigerants | Similar To Application Lubricant Choices Comments
Retrofit New Preferred | Alternate #1 | Alternate #2
CRCR-12 LM MIN AR & MIN Phazed Outin 1906
DE:I';,'E';; g|_CFCRS02 LM MIN AR & MIN POE-72 Phased Outin 1996
HCFC R-22 LMH MIN AR & MIN POE-32 Mo New Equipment 2010
HCFC R401A E-12 M.H AR & MIN POE-32 & MIN POE-32 Service Only Suva® MP39
HCFC B-201F E-12 LM AR & MIN POE-32 & MIN POE-32 Service Only Suva® MPG6
. HCFC R-402A E-502 LM AR & MIN POE-32 & MIN POE-32 Service Only Suva® HPED
Interims HCFC RB-202F E-502 LM AR & MIN POE-32 & MIN POE-32 Service Only Suva®™ HPE1
HCFC R-408A R-502 LM AR & MIN POE-32 & MIN POE-32 Service Only FX10
HCFC R-400A E-12 LM AR & MIN POE-32 & MIN POE-32 Service Only FX56
HFC B-134a E-12 M.H M.H POE-32
HFC R-4044 E-502 LM LM POE-32 Swuva® HPG2, Forane®™ FX70
HFC R-507 E-502 LM LM POE-32 Genetron®™AZ50
HFC R-407A E-22 LM LM POE-32
[]MZ':]I:I-E HFC R407C F-22 LM.H LM.H POE-32 Suva® 9000/KLEA 66
Depleting HFC R-410A M.H POE-32 ZP & ZE KCF Copeland Scroll® Models Only
HFC R422A/D E-22 LM MIN POE-32 AR Discus® Supermarket Racks Only
HFC R-4354 R-22 LM MIN POE-32 AR Discus® Supermarket Racks Only; ISCEON® M09
R-704 Helium Cryagenic PAC ZC Copeland Scroll® Models Only
B-T44CO, Sub-Critical POE** Z0 Copeland Scrolt* Models Only

www.emersonclimate.com
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Choices For New Equment In leferent Markets

[1CCK

A Air-Conditioning
I R410A
A Industrial (High Temperature)
I High Charge, Large Systems: R134a, R407C
I Lower Charge, Close-Coupled Low Leak Systems: R410A
I Fractional HP Systems: R134a
A Food Service (Low, Medium & High Temperature)
I Close-Coupled Low Leak Systems: R404A
I Alternate Choice: R134a
A Supermarket (Low, Medium & High Temperature)
I Large, DX (Traditional Rack) Systems: R404A, R407C/A
I Distributed Systems: R404A, R407C/A
I Secondary Coolant Systems: R404A, R407C/A
I Alternate Medium Temp Choice: R134a
I Low Temperature Subcritical Systems: CO,

Check Emerson website for white papers on refrigerants-@tvw.emersonclimate.com
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TABLE 1

R-22 ALTERNATIVE REFRIGERANTS EVALUATION PROGRAM

LIST OF PARTICIPATING ‘COMPANIES

 NORTH AMERICAN

TABLE 2
ALTERNATIVE REFRIGERANTS FOR
TESTING AND EVALUATION IN AREP

; i i Rel‘rlgerani or. Percent Composi‘ﬁon . Baseline .
; M al Re: h C | of Canada s : i ] 3 i
Careiee Comporation Rheem Manufacauring Company  Refrigerant Blend * (by weight) Reference
Copeland Corporation SnyderGeneral Corporation AR ; SRR e
Dunham-Bush, Inc. Tecumseh Products Company
Hussmann Corporation %et&l‘w Ki.r‘}:gDCorpomiun R-134a 100 R-22
-Ci ] i ne Compan
;.r::;c}c;r{n;:::ri?;f I('r.‘:rpﬂrallnn . T_-.'::r r]:efrigeratﬁm)l:fumpnny R-290 (propane) 100 R-22
R Coronte Vo e oo R (i o0 R22
; L L R R R-32/125 60/40 R-22
....... EUROPEAN = R-32/134a 20/80 R-22
Aspera Whirlpool Ttalia Srl " g:l“m;mﬁmriq Dog R-32/134a 25/75 R-22
spera W . S eD -
Bock GmbH & Co. Kitemaschinen Sulzer Brahers, Lud R-32/134a 3070 R22
Grasso Products BY Unidad Hermética, 5% oot R-32/134a 40/60 R-22
N_“_"h’_c_‘_’m‘?'es.s,[f."fﬂ — il 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, Lud. Mitsubihi Heary amusiries, Lud. R-32/125/134a 24/16/60 R-22
Matsushita Bleciric Industrial Company, Lid. Sanyo gec?éc Company, Lid. R-32/125/134a 30/10/60 R-22
i fri ion C Sh atio g
Moyekawa Mansfacturing Company, Ltd Toshiba Corporation R-32/125/290/134a 20/55/5/20 R-22
R-125/143a 45/55 R-502
AAREP Results Led To Selection Of R134a, R40 R-32/125/134a - 20/40/40 R-502
R407C & R410A In Various Applications R-32/125/143a 10/45/45 R-502
AHigher Pressure Refrigerants Like R410A R-125/143a/1342 a4/52/4 R-502

Performed 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

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

®  Compositions are nominal, and do not include deviations of charged or
circulating compositions from nominal.
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Global Warming And Impact Of HFCs

Solar radiation
passes through the
clear atmosphere.

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

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

by the earth and the atmosphere. What IS The Effect Of HFCS On GIObaI Warmlng’?
CO, Equivalent

HECs / Direct Effect (Emission) Is Small

Indirect Effect Is Large Due To

Impact On Energy Efficiency
/ [l co,
[ Methane

)

B HFcs

Electricity []Prcs, & sF,

Transportation Generation

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
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Global Warmlng Potential (GWP) And Values

A Measure of how much given mass
of greenhouse gas is estimated to

Selected Refrigerant GWPs

contribute to global warming SAR1995 | TAR2000 | AR4 2007
) HFCs Used by F-Gas
A Relative scale, compares gas to HFC.32 550 550 1 6715
same mass of carbon dioxide HFC-134a 1300 1300 | 1430
(whose GWP by convention is 1) R-407A 1770 1990 3§ 2107
R-407C 1526 1653 [l 1774
A GWP is calculated over a specific R-404A 3260 3784 i 3922
. . : R-410A 1725 1975 [ 2088
time interval, typically 100 years =507 3300 3850 1 3985
i R-422D 2232 2623 ; 2729
Intergovernmental panel on _cllmate AT P T YCR T
Change (IPCC)1 a UN bOdy’ .ISSUES For comparison not covered by F-Gas of Kyoto
reports that, among other things, HCFC-22 | 1500 | 1700 1 1810

update the GWP values for
various global warming gases

I Latest report is assessment report 4 (AR4), 2007

GWP( Is important but not the only measure of environmental impact!

Reference: http://www.ipcc.ch/pdf/assessment-report/ard/wgl/ar4-wgl-chapter2.pdf
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Refrlgerants Should Be Measured On Life Cycle

Indirect
Global
Warming

e /\ /\
Global Warming Refrigerant Energy
Impact Leakage Consumption
ALeak during life AEnergy used during life

AEnd of life recovery leak  ASource of energy

Adding This Makes It Life ALeak during production AEmbodied energy of all material
Cycle C“mrj?tf '(D:eg%”gance ! used for manufacturing of fluid
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Life Cycle Performance: Typical Low Charge Systems
(AC, Heat Pump, Reach-In, Walk-In, Transport Applications)

2 - 5% Direct Warming Impact
(Refrigerant Leakage)

95-98%

Indirect Warming Impact
(Energy Consumption)

For Hermetic systems, global warming is an efficiency issue*

(Therefore, future refrigerants must be equal or higher efficiency)

* Simple US Based Analysis To Show Relative Impact Only; Not Field Data
N
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Lower GWP Options From A Life Cycle

BYa NiNnt () A
OlIndirect
R410A .
| B Direct
CO2
R290+SL
(n l-------------I7
21 HFO-1234yf |
| :~
2 HFO 150 GWPI |
S :
=1
21 HFO 300 GWP [
"5' 4
%: HFO 400 GWP= R32, And HFO Blends With R32
) FE——— | Result In Minimum Impact On
R32 En\|/|ronment
15 25 35 45 (M Ton CO,)*

Energy consumption becomes the largest driver of emissjions

Lowest GWP does not equal best life cycle performance
* 3-ton A/C, 2% Leak, 15-yr Life, 0.65 kg CO2/kwh
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Public R-32/1234yf Blend AC System Data 1

Trade Off Between GWP And Efficienc

5%
—‘—‘—————_— e .
0% 20% 40 % 60% - 80% 100%
0% . T T = T - % R32
0 100 200 300 '/’400 500 600 700 cwpP
<
o % ~— 7
:I" _504 ® ,,(' ] N
X ,/' Range Of Low GWP
c;i ® 2 m Without Loss Of Efficiency:
> -10% - Unit-1.... .2 Good Life Cycle Performance
o > =
5 -15% - P Unit-2
u
Q X
< y1
U4
-20% ® 7
’ Significant Efficiency Penalty With
Pure HFO-1234yf
-25%
Source : Panasonic, Mitsubishi , Daikin, DuPont, Honeywell Papers from Univ. Tokyo, NEDO

Symposium 2/17/2010 Japan & Purdue Refrigeration Conf July 2010
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Life Cycle Performance:

60% Direct Warming
Impact (Refrigerant

30% Direct Warming

Impact (Refrigerant Indirect Warming Impact

Leakage) Leakage) Energy Consumption
direct Warming Imp
(Energy Consumpti y
Eliminate 30% Of
Global Warming
Impact
Example Analysis For A 3000 |Ib, R404A System With ; .
20% Annual Leak, Medium & Low Temperature* 1. Reduce Refrigerant Leak To 10% Per Year
40% Indirect Warming Impact 40% Indireet Warming Impact

(Energy Consumptio (Enepgy Consumption)

15% Direct Warming Eliminate 55% Of

Impact (Refrigerant Eliminate 45% Of Global Global Warming
Leakage ' Impact
oe) Warming Impact 5% Direct Warming _p
(Refrigerant Leaka$ Reduce Direct Impact
By 92%
2. Reduce Refrigerant Leak To 10% Per Year & Reduce 3. Reduce Refrigerant Leak To 10% Per Year,
Refrigerant GWP By 50%* Refrigerant GWP By 50%, And Reduce Charge By 65%*

For large systems, global warming becomes an efficiency issue if charge/leaks are reducec
(Therefore, future refrigerants must be equal or higher efficiency)
* Simple US Based Analysis To Show Relative Impact Only; Not Field Data




Supermarket Example - Architecture Can Reduce

Equivalent CO, Emissions By 461 57%

4 : : . )
Estimated Total Equivalent Warming Impact (TEWI), Ibs of CO./yr)
Centralized LT MT
DX Racks Direct Direct
Distgt;(uted
oarallel Leak Reduction And System
aralle 0
Secondary Architecture Changes Key
To Reducing Environmental
Impact Of Supermarket
Refrigeration Systems
Compact | 57% 9 y
Secondary
Cascade [ _ |
co2 | -=23%
6] 500,000 1,000,000 1,500,000 2,000,000 2,500,000 3,000,000
\_

J

AComparison Contains Multiple Assumptions & Should Be Used For General Comparisons. Emerson Recommends Completing
Similar Analysis On Specific Store Cases Before Making Decisions As Results May Change Based On Store Specifics.
Aixed Load; US Average 0.65 kg CO2/kWh; Parameters Held Constant Expect For Architecture.




High GWP HFCs Coming Under Pressure

100%
/ 100% - \
90% Mon-AL Steps

80% - 80% | 80% — A5 Steps (Developing Nations)
w 70% 70%
=
E
g BO% -
ks 50% 50%
£
2 A0% 4
a 20% 30%
o
3
20% - 15% 15%

ﬂ% 1 = 1 1 = 1 1 1 1 1 1 = 1 1 = 1 1 1 1
\ 2010 2015 2020 2025 2030 2035 2040 2045 2050 /
Ycars

North American Proposal to amend Montreal Protocol forphRs2 6y 2 F G/ 2 y & dzY LJi
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Emerging Low GWP Candidates

Whatever The Regulation Or System Architecture, Low GWP Refrigerants

Pressure
Current or New LGWP Refs ) New AReplacement
Applications  Capacity F iFor OEM Useo Ref s o Todayds Refs
JCO2
Unitary A/C . DP: DR5 A2L [
Small Chillers R-410A-Like HWL: L41 R32 s
. 400-675 -
(OEM/Service?) _ e R410A
/ PR
- e
/ ,/’
4 R
| | . RR290 z /,/ i
Refrigeration  R404A-Like dA3) A2l |DP: DR7 Lo R407C
(OEM/Service?) R407-Like 150-300 |HWL: L40, L20 A1l - |:| |:|
AC Service? 'y 7 R407A
R22 L|ke /I, < 1500
Y 4"~ DP: DR33
/! e HWL: N20, N40
. 7 Al ’/’ ’
Large Chillers L Lr”
Refrigeration  R134a-Like @§6 HFO 1234yt S ]
Mobile HFO 1234ze DP: XP10
(OEM/Service?) HWL: N13 R134a
— ¥ ; i
0 500 1000 1500 2000
Feb 24, 2011: US EPA Approves HFO 1234yf For Use In Automobile AC [] A17 Non Flammable
Applications T New Systems GWP Level [ A2L i Mildly Flammable

Source : Papers by DuPont, Honeywell, Daikin, Panasonic, Mitsubishi Electric

NEDO Symposium 2/17/2010 Japan
Purdue Refrigeration Conf July 2010 .
ASHRAE Jan 2011 More than 40 low GWP candidates have been propos

[ A31 Flammable




Holistic Approach To Refrigerant Selection

Toxicity ; >«

Flammability

(Montreal Protocol) GWP
[Stratospheric] [ &
Ozone \ (TEWI/LCCP)

Performance
Physical Energy
Properties ! 1 (Annual/Peak)
Capacity

Technology
Changes

Integrated analysis
Leading to the selection of the best refrigerant

J
EMERSON.

Climate Technologies



Search For Lower GWP Refrigerants 1

Performance Evaluation Steps

A Five Basic Steps In Performance Evaluation:

1. Compare Saturation Pressure i Temperature (P-T) Data

2. Perform Simple Thermodynamic Analysis

3. Perform Analysis (Performance/TEWI) Including System Effects
Pressure Drop
Heat Transfer

Discharge Temperature Effects (Additional Cooling)

H W Db F

High Condensing, Low Condensing Temperatures

5. Annual & Peak Power Consumption
4. Per for m-lmbr System Tests/ TEWI Analysi s
5. Perform AOptimi zedod System Tests/ TEWI

Step 3, system evaluation, is key to proper refrigerant selection
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Difference Between Analysis And System Impact

.01 W COPICOP_R22 (Cycle D) 4
W COPICOP_R22 (ACSIM) o i
— 6.0 - - .
Eal z |
x40 : < -i—
= | R290 s |
= 20 : y ) .
ﬁ : | : EMUA* R32|? |
2 go : ! ! =, i |Baseline R-22, AC System
5 ] i ) r |
1 1
ﬁ -2.0 : - : i
Z i R134a i : i Pressure drop and
E -4.0 ] : I heat transfer
o v : properties affect
6.0 FGIE] ! refrigerant side
performance
L -8.0 )L in system )

7" IIR Gustav Lorentzen Canference on Natural Working Fluids, Trondheim, Norway, May 28-31, 2006

COMPARABLE PERFORMANCE EVALUATION OF HC AND HFC
REFRIGERANTS IN AN OPTIMIZED SYSTEM

PIOTR A. DOMANSKI™, DAVID YASHAR™
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In-tube condensation performance of refrigerants considering

Exam ple . SyStem Effe CtS penalization terms (energy losses) for heat transfer and pressure drof

I n Refrlgerants An aIySIS Alberto-CavaIIini, J. Steven Brown, David Del Col, Claudidzlio

A Cavallini et al Propose A

T AnPenalty Factoro
d=7.69mm Analytical Consideration Of
System Effects
- A PF = Pressure Drop Impact +

Heat Transfer Impact
A Lower PF Is Better For System

31000 40b0 5060 70b0 10600 15600 20000 Performance
a(Wm?K") ~
APF Leads To ATwo
TA | Penaltyo (TTP) T
. Refrigerant Side

ATTP = Pr Drop Temperature
Effect + Heat Transfer
Temperature Effect

Condenser Example, TTP For: A
R32 = 1.37K; R410A = 1.83K; R134a = BngEMERSON

Fig. 4. Idealized temperature profiles in a counter-flow condenser,
Climate Technologies



Annual And Peak Power Comparison For

Performance

ASEER Comparison (cooling mode)
HPs Reversible - 3.5kW-Room AC in Europe

APeak power comparison

(R410 ratio) under cooling condition
Outside 353 , room 273 DB, 19.53 WB

R22 (1.14kg)

HFO1234yf (1.32 kg) *2
R32 (0.84kg) *1

Propane (0.37kg) *3
CO2 (0.84KqQ) *4
R410A (1.2kg)

IfIEC is
disregarded
the charge
volume is
0.58kg, and
SEER could
be same as
R22

0.0 08 09

Consideration:
In terms of SEER, CO2 is the worst, and the

Efficiency ratio

1.1 0.0 1.0 1.3
Power ratio

Consideration:
A big difference exists in the peak power under cooling

condition. HFO and CO2 will cause peak power supply
problems in large cities.

rest of candidates are equivalent to R410A.

(Precondition for Calculation) Note: HX= Heat Exchanger

*1 Taking low pressure loss into consideration, narrower heat exchanger was used to reduce charge volume.

*2 To improve efficiency, HX size was increased : Indoor HX x 1,1 + Path x 2, Outdoor HX x 1.2, and connecting pipe increased
from 3/8=>5/8

*3 To meet IEC requirements, charge volume was reduced: Indoor HX x 0.8, Outdoor HX x 0.5, narrower piping was used.

*4 To Improve efficiency: Outdoor unit HX was increased x 1.1

Copyright Daikin _ OEWG 31 Montreal 11

RR Note: HFO Blends Would Fall Inside Both Boxes
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R32 + HFOs Blends Perform Well Compared To

HFO Blends for Stationary Applications

Honeywell
N Series (A1) L Series (A2L)
Current Reduced GWP Option Lowest GWP Option
Product (Non-flammable) (Mildly Flammable)
R-404A N-40 GWP~1300 (retrofit)
GWP=3922 | N-20 GWP~1000 (hew equip) L0 @P=A0TEY Refri geration
HCFC22 |\ o0 e 1000 20+ WP <350 R-22 Replacements in Refrigeration: Options
GWP=1810 .
with Lower GWP than R-404A Honeywell
"""',:. HFC-134a L-YF GWP = 4
. “ GWP=1430 NHIS P ~Ee8 L-ZE GWP =6
120 O Capacity oEfficiency
A= R-410A )
£ ) GWP=2088 L-41 GWP <500
R407-Series Of HFCs
Would Be Similar (RR Note)
Performax LT L-40 Supermarket Freezer Cases (LT)
>50% GWP RetuctiomFrom R-404A >65% >90%
AlLow Global Warming Replacements Aii cpiicns  offer significantly  improved  efficiency & GWP reduction
in Stationary Air Conditioning / comparea ¢ R-204A

Honeywell Presentation, Montreal, Canada. August 3, 2011
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R32 + HFOs Blends Perform Well Compared To

Stationary Air Conditioning: L-20 & N-20 as
Replacements in Equipment Designed for R-22  Honeywell

| O Capacity DO Efficiency ‘

10%

105%
100% 23

100% 100%
95%

95%
90%
85%
80%
5%
70%
65%
60%

Stationary Air Conditioning: L-41 as Replacement for R-410A
Honeywell

[ Capacity O Eficiency

110% +
105%
100% -
95%
80% -
85% -
80%

75%
70% A
65%
60% -

R-407C L-20 N-20

100%

L-20 offers a significant GWP reduction with respect to R-22(over 80%)
Non -flammable  N-20 offers close to 50% reduction

Cooling Heating

Energy Efficiency similar to R410A
Additional Improvements are possible with minor design changes

L-41 offers a significant ~GWP reduction with respect to R-410A
(over 75%)

Equi pment . 0 Mark

ALow Gl obal Warming Replacements for
in Stationary Air Conditioning / Refrigeration
Honeywell Presentation, Montreal, Canada. August 3, 2011

Spat z,
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DuPont 0s XP10 Compared

R-134a XP10
Chemical Formula CF;CH,F Azeotrope
100 yr GWP (AR4) 1430 near 600 System Operating Temperatures
Toxicity/Flammabilit Al Al expected
Y Y i R-134a XP10
Boiling Point °C (°F) -26 (-15) -29 (-20) so'c soc
Critical Point °C (°F) 101 (214) 98 (208) Disch T
Temperature Glide °C (F) 0 Negligible
(Azeotrope) cond T
Calorimeter Testing in a Recip Compressor oot
- EER 2% higher, Capacity 5% higher on average
XP 10 Versus R-134a Calorimeter Test Evap T
65F Return Gas Temperature
112%
110% -+
108% -
g 106% | Operating temperatures are similar
T 104% -
?3: 102% l BERel EER
irrr . . .
= E E E Data becoming available from chemica
96% - o
iiil manufacturers on lower GWP options
92% A l l l l
¢ & ¢ & & & & & & & &
QQ\Q’Q \/@q’Q & Q<<\0 <<\'§) @96) é<\"9<0 QQ\*/@ é(\*qu) ‘S\*qu) Q((\“fq’g Q&)’Q Experimental Study Of R134a Alternative In A Supermarket Refrigeration System by
A A Barbara Minor, Dr. Frank Rinne, Dr. Katan Salem.
Evaporator/Condenser Condition Ashrae Annual Meeting, Montreal, Canada, June 26-29, 2011
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AHRI Study Announced For Low GWP Refrigerants

I ldentify potential replacements for
todaydés high GWP

I Test & present performance in a
consistent & standard manner

CERTIFICATION

» Press Releases
» AHRI Publications

» Meetings and Events

I AIC, heat pumps, dehumidifiers,
chillers, water heaters, ice makers,
refrigeration

» Political News Links
» Public Affairs Contacts

A Testing approach for evaluation

I Compressor calorimeter

STANDARDS

CONTRACTORS & SPECIFIERS HOMEOWNERS ADVOCACY RESOURCES

Press Releases » AHRI Announces Low GWP Alternative Refrigerant

Evaluation Program

AHRI Announces Low GWP Alternative Refrigerant
Evaluation Program

Contact: Courtney Nogas, AHRI Director, Public Affairs
Direct: (703) 600-0377

Arlington, Va. (March 23, 2011) — In response to environmental concerns raised by the use
of high global warming potential (GVWP) refrigerants, the Air-Conditioning, Heating, and
Refrigeration Institute (AHRI) is launching an industry-wide cooperative research program to

identify and evaluate promising alternative refrigerants for major product categories. These

I System drop-In
I Soft-optimized system
I Heat transfer

A Global In Scope; started July 2011, complete
December 2012 1 Over 40 Candidates submitted
for study

LTERNAT,
g AT Tyg

AHRI will releaseeports forpublic use
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Holistic Approach To Refrigerant Selection

Toxicity : o< Flammability |

(Montreal Protocol) GWP
[Stratospheric] [ &
Ozone \ (TEWI/LCCP)

Performance
Physical Energy
Properties ! 1 (Annual/Peak)
Capacity

Technology
Changes

Integrated analysis
Leading to the selection of the best refrigerant

J
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Refrigerant Safety Groups

Refrigerant Safety Groups (ASHRAE 34 and 1SO 817)

No Flame Propagation

Lower Flammability

Higher Flammability

Lower Toxicity

A3 (includes hydrocarbons)

Higher Toxicity®

B1 (includes R123)

B3

* Except for ammonia, refrigerants classified as Bx are

\

1
1
1

1
1
1
1
1
|

Hot

permitted in appliances.

S

-~

»
New Classification i Applies To Most
Low GWP Candidates

N\
2.

~
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Minimum Ignition Energy (MIE) And Lower Flame

Limit (LFL)

Difficult
To Ignite
Easy To
Igmte Small Large

Leak Can Leak To
lgnite NNnite

D

A
Reference: Low GWP Refrigerant Options For Unitary AC & Heat Pumps *Mark Spatz, ASHRAE Jan 2011 EMERSON.
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