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Environmental & Social Responsibility 
Ozone depletion, global 
warming, and energy 
efficiency as all being 
equally important. 

 
As stated in 1991 Article 

for HPAC Magazine. 
 

Balanced approach minimizes overall 
environmental impact: 
• Ozone depletion 
• Energy efficiency 
• Refrigerant emissions 
• Global warming 
• Atmospheric life 

Not a Singular Issue; Balanced Environmental Outlook Required 
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Understanding the Timeline 

There’s more to refrigerant selection than just ODP & GWP 

 ODP 

 GWP 

Past   (CFCs) 
R-12, R-11, R-113 more… 

Present (HCFCs & HFCs) 
R-22, R-134a, R-410A, R-407C 
R-123, R-404A R-245fa more… 

Low-ODP 
or no ODP 

Reduced 
GWP & De Minimis ODP 

Future  (HFO & Blends) 
R-1234yf, R-1234ze, R-1233zd, 
R-513A, R-1336mzz, more… 

Short Atmospheric Life 

Reduces Impacts 

“If left unchecked, by 2050, annual 
HFC emissions could be equivalent to 
20% of annual CO2 emissions under a 

business-as-usual (BAU) scenario” 
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Singularly, the answer seems obvious… together a challenge  
J. M. Calm and G. C. Hourahan, “Refrigerant Data Summary,” Engineered Systems, 18(11):74-88, November 2001 (1998 WMO and 2001 IPCC assessments) 

Montreal Protocol 
(1987) 

Kyoto Protocol 
(1997) 
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Global Pressure on ALL Refrigerants 

The Pressure on HFCs is Not New 
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http://hpac.com/blog/update-refrigerants 

The Message & Position on Next-Generation Refrigerants Emerging 
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More Recent Voices 

It’s looking more likely that there will be a global agreement to 
phase down HFCs, and it could come as early as this year or 
possibly next… 

International Refrigeration Community…   Global Phasedown of HFCs 

Not waiting for a global agreement, the U.S. is already 
moving in that direction. The EPA, through its Significant 
New Alternatives Policy (SNAP) program, has announced 
the phaseout of some high-GWP refrigerants… 
 

• Supermarkets 
• Stand-alone refrigeration units & vending machines 
• Foam Blowing 
• Motor Vehicle Air Conditioning 

 

The ban on usage of those high-GWP refrigerants will 
begin as early as July 1, 2016. 

August 31, 2015 
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Why Go After HFCs? 

“If left unchecked, by 2050, annual HFC emissions could be equivalent to 20% of 
annual CO2 emissions under a business-as-usual (BAU) scenario” 
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Global Actions Currently Being Taken 

European Union F-Gas Regulations 
 

1-1-2013 de facto ban on R-134a in newly  
type-approved vehicles per Directive 2006/40/EC 
on mobile air conditioning (MAC) 

Auto Industry began HFC Phase-down in 2011 
USA Phase-down underway, complete by 2021 “model year” 

Corporate Average Fuel Economy (CAFE) 
 

The 2012-2016 Standards offer credits for using low-GWP 
refrigerants other than R-134a: 
• ~ 3-4 MPG for changing refrigerant 

• ~ 5 MPG for overall system changes 

Vehicles using R-1234yf refrigerant (North America)  
 Cadillac XTS 
 Chevrolet Spark EV, Malibu, Trax 
 Chrysler 300 
 Dodge Challenger & Charger  

 Honda Fit EV 

 Jeep Cherokee 
 Range Rover Sport 
 Ford Transit 
 Hyundai Santa Fe, i30 
 Kia Sorento, Optima, Carenz 
 Mazda CX-5  

 Mitsubishi Mirage 

 Infinity Q50 
 Subaru BRZ, Forrester, Impreza 
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Global Actions Currently Being Taken 

US Legislators and Regulators Begin with Presidential Push 
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Global Actions Currently Being Taken 
EU F-Gas Regulation (EC 842/2006) 
 HFC cap and phase down begins 2015 

2015 – Baseline established based on 2009-2012 EU market average 
2020 – 37% of bulk supply is removed 
2030 – 79% of bulk supply is removed 
 

Higher GWP fluids will be phased down first 
 

The cap and phase down will not apply to HFOs (unless they are in a blend w/ HFCs) 

EU Phase Down of HFCs Coupled with Bans 
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White House statement: “These industry associations and companies are making significant commitments 
to phase out or phase down their use of HFCs and transition to climate-friendly alternatives, good for the 

environment and good for business,” 
 

AHRI president and CEO Stephen Yurek stated: “Close to $2bn has been spent by the industry since 2009 
researching energy-efficient equipment and the utilization of low-GWP refrigerants,” Yurek stated, “and over the 
next 10 years, the HVACR industry will invest an additional $5bn for r&d and capital expenditures to develop and 
commercialize low-GWP technologies.” 

Executive action to reduce greenhouse gas emissions and spur a global phasing-out of HFCs 

22 companies have committed to cutting HFC emissions by 2020 

Carrier, announced that its commitment to pursue the commercialization of HFC-free refrigerants in road 
transportation refrigeration by 2020. 

Danfoss, announced that it’s championing a stakeholder task force to accelerate adoption of standards and building 
codes for next generation, low-GWP refrigerants.  

Johnson Controls, announced that it commits to using the lowest GWP option for each application that best fits the 
needs of its customers.  It also committed to spend an additional $50 million over the next three years to develop new 
products and improve and expand its existing portfolio. 

Goodman Manufacturing Company, commitment to help slash greenhouse gas emissions by developing low-global 
warming potential (GWP) air conditioners and/or heat pumps. Daikin aims to reduce its greenhouse gas emissions in 
2020 to one-quarter of its 2005 emissions. 

Ingersoll Rand, commitment to slashing greenhouse gas emissions at their operations by 35%, reduce GHG 
associated with our products by 50% (increased unit efficiency and the transition to lower GWP refrigerants) and will 
invest $500M in research and development… all by 2020 

 US Government Partnership with Industry  
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The Cost with Global Refrigerant Transitions 

A quarter-century after the world banned the chemical compounds blamed for chewing a hole in the ozone, 
the solution to that problem has been tagged as a main instigator of global warming 
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EU proposes global phase-down of HFCs  
under Montreal Protocol 

The EU and its Member States have been long-time 
supporters of proposals for the global phase-down of HFCs. 
Under the proposed amendment, industrialized countries, 
as major users of HFCs, are called on to take the lead by 
committing to an ambitious phase-down schedule beginning 
in 2019 and ending in 2034. Obligations for developing 
countries and economies in transition would be more 
flexible, initially capping the climate impact of the sectors 
concerned and agreeing on a phase-down schedule by 
2020. 
 
Global cumulative benefits would amount to a reduction  
of an equivalent to 79 gigatonnes (Gt) of CO2 by 2050  
and 127 Gt CO2eq over 40 years. 

30 April 2015 

Dates & Specific Plans Established 
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NEW DELHI: Reversing its several years of opposition, India has, in a major  
decision relating to a global treaty, made a formal proposal to amend the  
Montreal Protocol to phase down the climate-damaging refrigerant HFCs  
which are used in air-conditioners, refrigerators and insulating foams. 
 

…The country's amendment proposal is in tune with what the Prime Minister Narendra Modi had promised to the 
American president Barack Obama during his visit to the US in September last year.  
 

Under the UPA rule, India had been the most vocal opponent to phasing down HFCs under the Montreal Protocol, a 
strategy first proposed in 2009 by the Federated States of Micronesia, and quickly followed by a proposal by the US, 
Mexico, and Canada.  
 

"With India emerging as the leader of the HFC phase down, we are moving into position to finish the amendment at the 
November Meeting of the Parties, and provide a boost to the UN climate negotiations in Paris the following month", said 
Zaelke. The Africa group of 54 countries had endorsed the HFC amendment last month, and Senegal has requested on 
their behalf that formal negotiations start on the amendments. 

India agree to phase down HFCs 

India has reversed it stance on HFC Phase Down…  
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Latest Montreal Protocol Meetings 
World Agrees: HFC Phase-down to begin in 2016 

November 6, 2015 

“Pleased with the progress made, Stephen 
Yurek, president and CEO of the US Air 
Conditioning, Heating, and Refrigeration 
Institute (AHRI), said “AHRI’s member 
companies – including refrigerant producers 
and original equipment manufacturers – have 
proactively been researching potential 
alternative refrigerants to ensure that the 
world’s air conditioning and refrigeration 
equipment manufacturers will have access to 
appropriate refrigerants.” 

http://www.coolingpost.com/world-news/world-could-
agree-hfc-phase-down-in-2016/ 

Global Agreement Reached to Develop HFC Phase-Down in 2016 
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Latest Montreal Protocol Meetings 
World Agrees: HFC Phase-down to begin in 2016 

November 6, 2015 

News travels fast is gaining momentum… 
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World Agrees: HFC Phase-down to begin in 2016 

Summary of Proposals 
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Signature Final Rule put into place on July 2, 2015 

Under this final rule, various HFCs and HFC-containing 
blends that were previously listed as acceptable alternatives 
will be listed as unacceptable in various end-uses in the 
aerosols, foam blowing, and refrigeration and air conditioning 
sectors where other alternatives are available or  
potentially available that pose lower overall risk to  
human health and the environment. 
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Next round of HFC listings 
EPA Looking at Further Ban on HFCs  

September 23, 2015 

http://www.coolingpost.com/world-news/us-epa-considers-future-ban-on-r134a-chillers/ 

“…the EPA announced that it is considering 
listing as unacceptable a number of 
refrigerants in several end-uses in the  
future. This includes R134a, R407C and 

R410A in chillers; R134a, R404A and  
R507A in refrigerated food processing  
and dispensing; and R134a, R407C,  
R404A and R507A in cold storage  
warehouses. It is also considering  
delisting R134a from use in domestic 
refrigerators.” 

EPA is considering listing  R-134a, R-407C & R-410A as “unacceptable” 
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• Initiated in 2011 

• Phase I Completed Dec 2013 

– Tested 30+ Refrigerants 

• Phase II Began Jan 2014 

– Testing 20+ More Refrigerants 

– High Ambient Testing 

• HVAC has embarked on the journey to 
next generation refrigerants… 

 What the Industry is Doing… 

Huge opportunity for equipment providers to lead 

22 

This private-sector organized effort will also include participation from refrigerant organizations from Australia, Canada, 
China, Colombia, the EU, Japan, Mexico and South Korea, representing 90% of refrigeration and air conditioning 
equipment sold around the globe. The initiative will also work with the Climate and Clean Air Coalition (CCAC) partners to 
develop refrigerant management programs.  

The world’s leading refrigeration associations are backing a 
global initiative to reduce refrigerant emissions. 

 What the Industry is Doing… 

Global Industry Acceptance of Transition 
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AHRI Low-GWP Alternative 
Refrigerant Evaluation Program 

Next-Generation Refrigerants 

New refrigerants raise new questions… 

In 2010 ASHRAE 34 
Development a new class 2L 

 

“Difficult to Ignite & 
Sustain” 

 Not all 2L refrigerant are equal 

24 
Burn Velocity (BV) and Minimum Ignition Energy (MIE) Drive the Definition 

 Flammability Properties Vary 
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Flammability Properties Vary 

2L Refrigerant Burn Velocities vary… 

R-32 R-454B R-452B 
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With choices now available… 
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September 16, 2014 

“Obama Administration Partners with Private 
Sector on New Commitments to Slash 

Emissions of Potent Greenhouse Gases and 
Catalyze Global HFC Phase Down” 

Industry commitments and available options are increasing 

With choices now available… 
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ASHRAE Refrigerant Position 

“Balancing the safety, energy efficiency, cost, and environmental impact…” 
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• There are no perfect refrigerants 
 
• Take a balanced approach 

Safety, Environmental Impact, Efficiency 
 
• R-123, R-134a, R-410A, R-404A, R-407C are all responsible  

refrigerant choices…Today 
 
• Leak tightness is key! 

Monitor, track, repair any leaks to your system 
 
• Make sure equipment, system, and controls are working together, and are 

maximizing the system efficiency 
 
• Maintain your existing equipment to peak efficiency 

 How Can I Protect My Investment? 

Understand the Facts 

30 

6.53% Lifetime of Service 

88.51% Lifetime of Electricity 

“First Cost” Chiller/Refrigerant  4.92% 

Lifetime Refrigerant Supply 0.04% 

 How Can I Protect My Investment? 

A Balanced Approach, with a Focus on Efficiency 

30 Year Investment All refrigerants use today are and will be – 
available for the life of the equipment.  

  

Focus on reliable, efficient designs 
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http://www.epa.gov/ozone/downloads/HFC_Amendment_2013-Summary.pdf  
(Nice summary of North American proposal to Montreal Protocol) 
 

http://www.achrnews.com/articles/122923-the-future-of-hfcs-in-montreal-protocol  
(April 2013, quotes from other HVAC companies) 
 

http://www.epa.gov/ozone/intpol/mpagreement.html  
(Sept 2013, fact sheets on the right side of page – focuses on refrigeration, but shows next refrigerants) 
 

http://www.argusmedia.com/pages/NewsBody.aspx?id=863805&menu=yes  
(Sep 2013, G20 nations sign agreement to curtail HFCs) 
 

http://articles.economictimes.indiatimes.com/2013-10-02/news/42617384_1_hfcs-montreal-protocol-climate-change 
(Oct 2013, U.S. and India joint agreement on HFC phasedown) 
 

http://www.hydrocarbons21.com/articles/european_parliament_formally_backs_eu_f-gas_regulation_deal 
(Mar 2014, New EU F-gas regulation passed) 
 

http://www.alliancepolicy.org/index.php 
(Learn more about The Alliance for Responsible Atmospheric Policy) 
 

http://www.bna.com/epa-proposes-prohibit-n17179892134/ 
(Jul 2014, Article on proposed EPA bans/reductions on HFC refrigerants through SNAP) 

 How do I Find Out More? 

Additional References, Learn More About Impending Transitions 
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Thank you for your time and attention! 

 Questions 
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