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Progress Report on  
Alternative Refrigerants
BY MARY KATE MCGOWAN, ASSOCIATE EDITOR, NEWS

The path to adopting alternative, low-global warming potential (GWP) refrigerants 
is fraught with challenges as the industry strives to minimize climate change impact 
while eliminating ozone depletion. Nevertheless, the industry made progress in 2018 
in the design and implementation of these alternative refrigerants.

These are difficult tasks. Barbara Minor, Member 

ASHRAE, said finding low-GWP refrigerants with simi-

lar performance qualities to current fluids is a challenge 

because the alternative refrigerants also have to meet 

requirements of non-ozone depletion potential (ODP) 

non-flammability, low toxicity, stability, capacity and 

efficiency.

All while coming in at a competitive price and 

manufacturability, said Minor, a member of ASHRAE’s 

Refrigeration Committee and Technical Activities 

Committee.

So far, solutions introduced in the market have trade-

offs and compromises in several of these parameters, 

she said. Challenges such as flammability and chemical 

stability are frequent discussions of alternative refriger-

ants. The industry continues to develop newer fluids or 

revisit existing fluids to find solutions for the industry’s 

applications and sectors.

Progress Made in 2018
Low-GWP, toxicity, cost and efficiency are a few 

desired characteristics for these technologies. The fluids 

developed and revisited in 2018 were no exception. 

Steve Kujak, Member ASHRAE, a research liaison for 

ASHRAE’s Research Administration Committee, said a 

non-flammable R-410A material was reintroduced last 

year.

“This is the first time we’ve seen a new R-410A alterna-

tive refrigerant that is non-flammable and has a low-

GWP of less than 750. The 750 GWP limit is an important 

threshold since many global regulations have set or are 

proposing to set this as the GWP limit for products that 

today use R-410A,” said Kujak, who serves as vice chair 

and chair of the toxicity subcommittee for ASHRAE 

Standing Standard Project Committee 34, Designation and 

Safety Classification of Refrigerants.

Kujak said a critical attribute for a new alternative 

in using a new chemical that can drive down GWP is 

maintaining safety with non-flammability. The new 

nonflammable innovation signals the industry can work 

to make higher pressure refrigerants, like R-410A, that 

non-flammable with a lower GWP, he said.
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The chemical is not new and was passed over when it 

was introduced years ago because of its chemical insta-

bility and incomplete toxicity evaluations, he said. Now 

that the toxicity of the fluid is well understood and it will 

be classified as an ASHRAE Standard 34 toxicity class A 

refrigerant, the industry is now working to understand 

its chemical stability nuances of working with the new 

material, he said.

“People look at older technologies sometimes to re-

innovate with given the new understandings and tools 

we have available today that we didn’t have in the past,” 

Kujak said.

This is not the first time companies are developing and 

implementing alternative refrigerant fluids for different 

HVAC&R applications using existing fluids used by other 

industries.

Chris LaPietra, vice president and general manager of 

Honeywell Refrigerants, and Minor, a corporate tech-

nology fellow at The Chemours Company, mentioned 

replacements for R-410A.

A nonflammable, energy-efficient replacement for 

R-410A with a reduced GWP for standard air-condition-

ing units is expected to debut this year, said LaPietra. 

Once on the market, the solution will be the only non-

flammable, reduced GWP, R-410A replacement refriger-

ant available globally, he said. The product provides the 

industry with a near drop-in solution that maintains 

safety levels across the value chain while offering signifi-

cant environmental benefits. 

LaPietra said all other alternatives proposed to date as 

R-410A replacements are flammable, which increases 

risk to homeowners and requires cumbersome changes 

to safety standards and building codes and OEM produc-

tion lines, driving up adoption cost. 

Another R-410A replacement with reduced GWP for 

reversible heating and cooling applications is commer-

cially available in Europe for approved compressors for 

chillers and heat pumps, LaPietra said. 

Minor said the overall hydrofluorocarbons (HFC) 

phasedown from the Kigali Amendment, and some 

region and country specific regulations like Europe’s 

F-gas regulations and the anticipated state-led regula-

tions in the U.S. have contributed to the industry adopt-

ing several low-GWP refrigerants with an ASHRAE 2L 

classification.

“With the 2L flammability classification, these 

products can be used with higher charge sizes than 

other flammable (Class 2 or 3) refrigerants and can 

be safely used by following applicable codes and stan-

dards, and/or implementing risk assessment studies,” 

she said.  

Excellent alternatives are available, whether it is 

replacing R-410A in air conditioning and heat pumps 

or R-404A and R-22 in new commercial refrigeration 

equipment, Minor said.

Another application that has seen progress in the 

offering of low GWP refrigerants and in many cases 

ultra-low-GWP refrigerants—GWPs less than 10—is 

large chillers, greater than 500 tons, said Kujak, who is 

the director of next generation refrigerant research at 

Ingersoll Rand Trane.

He said adoptions of alternative refrigerants are hap-

pening more readily for large centrifugal materials 

without direct regulatory pressure. He said people are 

moving quickly to some materials because they have 

low GWP or ultra-low GWP, because they are non-flam-

mable, highly efficient and the cost of the products are 

not significantly more expensive to customers.

Industry players are adopting new fluids to meet UN 

Montreal Protocol Kigali Amendment regulations. 

Carrier announced in December that it has identified 

R-454B as its primary lower-GWP solution to replace 

R-410A in its ducted residential and light commercial 

packaged solutions that are to be sold in North America 

beginning in 2023, according to Carrier. 

New fluids could mean changes in system design, but 

not necessarily, said both Minor and LaPietra.

“Our new refrigerants are designed to match the cool-

ing capacity as close as possible to current refrigerants, 

in order to minimize equipment redesign. For the non-

flammable solutions, with this close match, field retro-

fits are enabled,” Minor said.

Yunho Hwang, Ph.D., Fellow ASHRAE, said using sec-

ondary loop approaches could be an option by housing 

all the flammable material outside of a building and only 

introducing the non-flammable fluid to the indoor space.

Market Product Fragmentation
As the industry continues developing and adopting 

these new fluids, in many cases, these new fluids might 

be an intermediate progression to a final regulated 

GWP goal, said Kujak. The industry might experience a 

few transitions with these intermediate phase-downs 

as the industry develops technologies and introduces 
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easier solutions to meet deadlines required by the 

Montreal Protocol’s Kigali Agreement, he said.

Kujak said there will be product fragmentation in the 

marketplace. Having one refrigerant for all applications 

in a sector will no longer be the case and the introduction 

of interim solutions or multiple interim solutions will 

lead to product fragmentation in the market. There could 

be three or four refrigerants for an application, he said.

“You’ll see similar products with multiple refriger-

ants,” he said.

Hwang, a professor at the University of Maryland, said 

the industry will no longer have one refrigerant solution, 

but instead, the industry will have options, depending 

on regulations, policies and economics.

Safety
Flammability remains a concern in the safe use of alter-

native refrigerants. The case for safety centers on a ques-

tion: how much refrigerant can be put in a system, said 

Robert Yost, Member ASHRAE, who is a technical director 

at National Refrigerants. As a fluid’s GWP decreases, its 

safety features might also decrease, he said.

Determining the charge size limitations is a key to 

being able to apply some of these alternative fluids, 

said Yost, the chair and standards subcommittee chair 

for TC 3.8, Refrigerant Containment, and the stan-

dards subcommittee chair for TC 3.2, Refrigeration 

Chemistry.

He said the industry is trying to understand what could 

happen when a system loses containment of a refriger-

ant when there is an ignition source nearby in order to 

quantify what is a safe refrigerant.

Safety concerns include more than flammability. 

Toxicity is another challenge, especially with ammonia 

being used in densely occupied buildings, Yost said.

Kujak said smaller capacity systems, like small por-

tables, will transition to low-GWP, like hydrocarbons 

but the application of hydrocarbons will be limited for 

safety reasons for larger capacity and thus larger refrig-

erant charged products. On the other side of the coin, 

there will be applications of refrigerants where large 

populations of people in high air-conditioning density 
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situations, like public transportation sectors, might 

need to continue using non-flammable refrigerants with 

higher GWPs due to public safety concerns, he said.

Hwang said the major accomplishment for alterna-

tive refrigerants should be to figure out how to use 

flammable refrigerants safely by reducing charge 

size, adding safety features and reinventing system 

architecture.

Amid safety discussions, industry practitioners have 

become more educated on the flammability and safety 

concerns of these refrigerants.

The industry is more aware that flammable refrig-

erants are entering the marketplace, said Kujak. In 

Europe, technicians have accepted the use of flammable 

refrigerants, and people worldwide have become more 

educated about flammable refrigerants, he said.

“Industry experts and organizations, including 

ASHRAE, AHRI and ISO have been doing extensive work 

to understand the risks and safety mitigation needed in 

order to design, service and maintain safe systems with 

flammable refrigerants,” Minor said.

What to Expect
The HVAC&R industry has been a risk-averse industry 

for a long time, said Yost. So the industry research-

ing just how much risk it will take with these low-GWP 

refrigerants is significant.

Yost said he expects basic research on understanding 

what happens when refrigerants catch fire to wrap up 

by mid-2019. Then, that information will be used in risk 

assessments, he said.

He also predicted the cost of products will increase.

“One of the things I’ve heard that kind of makes sense 

is you’re going to have to build the cost of that potential 

liability into the product,” Yost said.

As individual companies make strides to develop and 

introduce low-GWP, alternative refrigerants, the indus-

try is moving toward an undefined future. 

Yost said the industry wants to have certainty in build-

ing and industry codes and regulations as it strives to 

find low-GWP solutions.

“When you have uncertainty, that makes it difficult to 

plan,” Yost said. 
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