Alternative Refrigerant



Montreal Protocol
Newly Alighed Appendix For HFCs

World’s hottest countries

Category Developed Countries Developing Countries India / Pakistan/ Iran/ Saudi
Arabia / Kuwait

B | Average production and consumption Average production and consumption 2020- Average production and consumption 2024-
aseline 2011-2013 2022 2026

Freezing HFC Use 2018 Freezing HFC Use 2024 Freezing HFC Use 2028
Starting Reduction 2019 Starting Reduction 2029 Starting Reduction 2032
Reducing to 15% By 2036 Reducing to 20% By 2045 Reducing to 15% By 2047

Current HFCs R32 (HFCQ) HFO Cco Hydrocarbons
R134a/R410A HFO1234yf/ze

GWP 675

Compressor design and cost

Energy efficiency

Safety

The Appendix Does Not Mention About The GWP Information Like F-gas
Need To Understand More On This Point For R32



Potential Alternative Refrigerants By CRAA 2014
China

System Types Compressor Types Existing Refrigerants Potential Alternatives

R410A (Near Term)

Small /Mid Size Cooling(HP) Chiller Rotary/Scroll R-22 /R410A R-32 (Medium/long Term)

R-134a (Near Term)
Large Size Cooling(HP) Chiller Screw/Centrifugal R-22 /R-123 / R-134a R-1234ze(E) (Medium/long Term)
HFO Blend (Medium/long Term)

R-22 / R-134a R-134a / R410A (Near Term)
Heat-Pump Water Heater Rotary/Scroll R410A / RA07C R-32 / €O, (Medium/long Term)

. R-22 /R-142b R410A (Near Term)

PAC Unit Rotary/Scroll/Screw R410A / R407C R-32 (Medium/long Term)
R410A (Near Term)

RAC Rotary R-22 / RA10A R32,R290 (Medium/long Term)

R410A (Near Term)

VRF Rotary/Scroll R410A R-32 (Medium/long Term)

HFO Blend (Medium/long Term)




Refrigerant Regulation Timeline And China Refrigerant Consumption And Possible
Solutions

Developed Countries/

100% HCFC Phase-out

EU regulations/
HCFC Phase-out

Developing Countries/
HCFC Phase-out

m  EU F-gas regulation

Developing Countries/
=== HFCPhase-down USA Mex
& Can. proposal

20%

Developed Countries/
= = m HFCPhase-down USA Mex
& Can. proposal

2000 2003 2010 2015 2020 2025 2030 2035 2040 2045

New Montreal Protocol
---- Developed Countries
- Developing Countries

Refrigerant Compressor Possible Future NPD Coverage
Consumption

Residential AC 60% Rotary R22/R410A R32/R290
Light Commercial AC ~20% Scroll/Rotary R22/R410A R410A/R32 _
Commercial AC ~10% Screw/Centrifugal/Scroll R134a HFO type/
Type/R22/R410A R410A/R32
Refrigeration ~10% Recip/Scroll HFO Blends/R32 No Confirmed Candidate

Yet, But in Follow-up
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SNAP delisting of HFC (R134a) HFC phase down starting in 2015
in favour of HFO [R1234yf) ending with 79% cut down in 2030
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Multilateral Fund supports low Extended new framawork law
GWP projects promoting low GWP refrigerants

Worldwide:

® Ongoing discussions concerning a global phase down under the Montreal Protocol
® National tax schemes on HFC

® National incentives and subsidies



ASHRAE 15: Linked to building regulations EN 378: Linked to compliance with EU laws (MD and PED directives)
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150 514%: Avallable but voluntary AS/MNZS 1677 Partly mandatory but
changing to 150 5144



EPA Issued Notice Of Public Rulemaking
On Delisting HFCs, August 6, 2014

Standalona Seali

Condeansing Unitz™ Contained Comim.
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Agrosol Application not shown in abova table
Imdhrstrial, lce Making hoads, W arshouses and Transport Applications arg not Included in This WOPH but commants have boan requasied.

Emerson Submitted Written Comments, Along With 93 Others
Expect EPA Response And Final Rule Q1 CY2015




