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Significant Climate Emissions

from ODS Substitutes

Figure 3-10 2007 U.S. Emissions of HFCs, PFCs, and SFg by Source

In 2007, HFCs, PFCs, and SFg accounted for 2.1 percent of U.S. greenhouse gas emissions on

a GWP-weighted basis. Although the mass Df these gases emﬂted is comparatively small, these
emissions have high global =5 have-significant climate impacts.
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Taking Action for

Sound ODS Phaseout

« HFC Growth is direct result of ODS phaseout

« Montreal Protocol experience and success on HFC-
sectors

— Refrigeration

— Air Conditioning
— Foams

— Aerosols

— Solvents

— Fire Suppression

* Montreal Protocol addressing HFCs as part of ODS
transition 5



ODS Transition:

DIrogress N every sector

« HCFC phaseout, managing legacy equipment, and
climate change driving transition choices

« Technical options are universal, while local laws,
regulations, standards, economics, competitiveness
Influence choices

* Energy efficiency spurring innovation in some sectors
e.g., foams used in refrigeration appliances and
building construction

Technology and Economic Assessment Panel’s 2010 Report:
Key Messages on Managing Transition



Opportunity to Stem

HFC Growth

- HFC emissions projected to be 9-19% of global CO,
emissions by 2050 if left unchecked

- Majority of commercial HFCs have short atmospheric

lifetimes

HFC Atmospheric Lifetime 100-yr GWP
HFC-134a 14 1430
HFC-152a 1.4 124

HFC-32 4.9 675
HFC-125 29 6350

HFOs Months Under 10

- Important blends currently used: R-410A GWP ~2,088,
R-407A GWP ~2,107, etc.



TEAP 2010 Report:

Key Refrigerant Message

« Over 60 new refrigerants introduced since 2006

— Climate concerns & new options advancing
Innovations

« HFCs & non-fluorochemical options increasingly used

— Emphasis on optimizing efficiency & lower-GWP
refrigerants

 Lower GWP alternatives can replace HCFC-22:

— lower GWP fluorochemical options: HFC-32, HFC-
152a, HFC-161, HFC-1234yf, other unsaturated
chemicals, blends

— Non-fluorochemical options: HC-290, HC-600a, etc.,
ammonia, and carbon dioxide
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ldentifying Safer Alternatives

« U. S. EPA evaluates substitutes that reduce overall
risk to human health & environment

 Significant New Alternatives Policy (SNAP) Program
400+ substitute alternatives with lower overall risks

considering:

— ODP & GWP, flammability, toxicity, local air quality,
ecosystem effects, occupational health & safety

— Next generation alternatives for ODS & HFCs

 Prohibition on intentional venting of HFCs and require
servicing practices for motor vehicles



Available Options:

Commercial RefrigeratiqQ

Stand-Alone Condensing Multiplex
Equipment Unit Systems  Rack Systems

E-EE-

CFCs/HCFCs->HFCs-> HCFCs->HFCs->
HCs/CO, CO,, ammonia, HCs
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http://www.thefind.com/buy-1u892N6h?result_view_id=2d4707410106742f21d0a1a5e38e3ac4:0003&result_impression_id=2d4707410106742f21d0a1a5e38e3ac4:0004&srcquery=ice+cream+display+freezer

Advanced Designs

Another Path to Reduction

Advanced Refrigeration Designs:
 Distributed systems lower refrigerant charge 30-50%
 Indirect systems lower refrigerant charge 50-80%
« Europe: indirect systems are norm

« US: distributed systems and indirect systems gaining
significant market share

Supermarkets can reduce HFC
emissions by changing system designs




New Commercial

efrigeration Systems
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Avalilable & Near Term Options:

Unitary A/C

Alternatives to R-407C & R-410A:
- lower GWP HFCs, e.qg., HFC-32

-HCs and CO2 > @R

- future: HFOs, blends
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Motor Vehicle Transition

- HFO-1234yf
9



TRANSITIONING TO LOW-GWP ALTERNATIVES
IN BUILDING/CONSTRUCTION FOAMS
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TRANSITIONING TO LOW-GWP ALTERNATIVES
IN COMMERCIAL REFRIGERATION

Background

This fact sheet provides current information on low Global Warming Potential (GWP) alternatives in newly
manufactured commercial refrigeration equipment relevant to the Montreal Protocol on Substances that
Deplete the Ozone Layer.! Commercial refrigeration includes refrigerated equipment found in supermarkets,
convenience stores, restaurants, and other food service establishments. In 2006, there were an estimated
530,000 supermarkets worldwide, containing roughly 546,000 metric tons of refrigerant. Due to their
large charge sizes, the multiplex rack systems typically used in these supermarkets account for the greatest
percentage (60%) of refrigerant installed in the commercial refrigeration sector. HCFCs account for the
majority of refrigerant (55%). Figure 1 and Figure 2 graphically present the distribution of the global
commercial refrigeration stock by system and refrigerant type in 2006. Equipment in this sector typically

last apprommately 15-20 yeals Equipment can be broadly categorized as either self-contained or remote Figure 1: Disribufion of Global Commercial

Refrigerant Stock by System Type (2006)

TRANSITIONING TO LOW-GWP
ALTERNATIVES IN DOMESTIC REFRIGERATION
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North American Proposal

Control HFC Production & Consumption
Phasedown, not Phaseout of HFCs
Control By-Product Emissions of HFC-23
Leaves Unchanged UNFCCC Obligations

- Cumulative reductions over 98 gigatons through 2050

- Even contributions from developing/developed countries
- Additional benefits:

- Improved energy efficiency by upgrading equipment
designs, using better materials

- Reduction in overall electricity needs



Proposed Phasedown Schedule
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Final Thoughts

« Suite of known alternatives, technologies, and better
handling can significantly reduce HFC consumption
In near & long term

« Considering ODS and HFCs together allows for
focus on sectors, rather than chemicals

— U.S. SNAP program sector focused

« Montreal Protocol has unparalleled technical sector
expertise

— National expertise may rest within ODS programs

« Significant near-term direct and indirect climate
benefits



For Additional Information

« Cindy Newberg
newberg.cindy@epa.gov

+1-202-343-9729
* Website: www.epa.gov/ozone/strathome.html

 Amendment Proposals and EPA Benefits Analysis:
http://ozone.unep.org/highlights.shtml
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