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Applying Safety
Standards for
Flammable Refrigerants

Refrigerant safety standards and resulting building codes have been very restrictive
in the use of flammable refrigerants for HVAC&R products. But as societal demands
to control climate change are forcing HVAC designers to consider new lower global
warming potential (GWP) refrigerants that are flammable, stakeholders have been
working to develop the understanding and practice on how to apply these refriger-
ants. After more than 10 years, product safety standards and ASHRAE application
safety standards are in their final stages of being updated to allow the use of flam-

mable refrigerants.

ASHRAE Journal conducted a roundtable discussion
with several industry experts who have been working to
update standards related to handling flammable refrig-
erants (see next page for contributors).

Moderator Steve Kujak: We've been using nonflam-
mable refrigerants for 70, 80 years. What are the major
new practices incorporating and handling flammables
in the standards?

Rusty Tharp: Many of the same practices we use for
the Als will also apply to flammable A2L, A2 and A3
refrigerants. For example, with Al, these refrigerants
are under pressure, so you've got to be careful when
you're handling them. You've got to keep cylinders
upright during transportation, you have to secure the
cylinders properly in storage and secure them properly
in transportation. A lot of those same rules we use for
current refrigerants still apply with A2Ls. Then, while
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some of the codes and standards are being modified, we
do expect that, for A2L refrigerants, much of the storage
and transportation requirements are going to be similar.
Craig Grider: The biggest change in practices for
refrigerants I've been a part of is the development and
then utilization of new safety standards for appliances
and equipment using flammable refrigerants. I want
to start off by pointing out that the development of UL
60335-2-40 [Standard for Household And Similar Electrical
Appliances—Safety—Part 2-40: Particular Requirements for
Electrical Heat Pumps, Air-Conditioners and Dehumidifiers] was
a monumental task for the HVAC industry because the
breadth and scope covers a wide range of HVAC prod-
ucts. UL 60335-2-40 has combined under one standard
now, products from prior standards such as UL 1995
[Heating and Cooling Equipment], UL 484 [Standard for Room
Air Conditioners] and UL 474 [Standard for Dehumidifiers].
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So now, we have had to look at products that span from
small room air conditioners all the way up to large
chillers that operate at thousands of volts. With that,

it becomes difficult to look at how we need to apply
requirements for the safe use of flammable refriger-
ants across the entire board of HVAC and refrigeration
products.

The main focus currently for most of the industry is
A2L refrigerants. We have accepted A2s and A3s into the
safety standards, but for now at least, the charge limita-
tions are much lower than those of A2Ls. The industry
is going to need to work doing research and updating
these standards on a continuous basis as we try to keep
up with the new designs and innovative technology that
will come with the change to flammable refrigerants. So
again for me, this is a huge scope we're looking at, and
that’s why it’s taken over a decade with a lot of research
testing and discussions by the industry to get to this
point.

Kujak: I know there’s discussion around charge limit
changes and detectors for use of flammables. Let’s talk a
bit about that.

Brian Rodgers: We started on international standards
first, which stemmed from IEC SC61D, the international
subcommittee responsible for IEC 60335-2-40 for air-
conditioning equipment and the UL SDP (Standard
Development Process). We decided to join forces, and
work on the IEC 60335-2-40 standard first. We brought
this back and drafted the UL-60335-2-40 with North
American deviations. Once research and consensus
was achieved, we proposed the same A2L requirements
to UL 60335-2-89. We decided to put UL 60335-2-89
[Household and Similar Electrical Appliances - Safety - Part 2-89:
FParticular Requirements for Commercial Refrigerating Appliances
with an Incorporated or Remote Refrigerant Unit or Compressor]
for commercial refrigeration on hold and do all the work
in the air-conditioning industry first and then bring that
into the UL 60335-2-89 group to harmonize safety prac-
tices. As of the date of this roundtable recording, the sec-
ond edition of UL 60335-2-89 was to be published in the
U.S. on Oct. 27. We tried to harmonize the charge limits,
and the mitigation schemes, and detector requirements
as much as possible between the UL 60335-2-89 and the
UL-60335-2-40.

If you look at the third edition of UL-60335-2-40 that’s
currently published, and the UL 60335-2-89 standard,

a lot of the requirements and concepts for charge limits
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and mitigation strategies are very similar. We are work-
ing on the fourth edition of UL-60335-2-40. It’s gone
out for preliminary review; we're currently reviewing
well over 700 comments that were received, and the
standards are diverging as the two working groups have
different opinions on what is safe for the two types of
equipment. The commercial refrigeration requirements
are going to be quite a bit different. You think of a multi-
split system—they really have the same thing in commer-
cial refrigeration where you’ve got a rack system back in
the back in the machinery room, and you're supplying
several cases, whether they're freezer cases or refrigera-
tion cases. Each standard has the same kind of concepts.
Keep it below the lower flammability limit (LFL).

‘We have this M1 charge limit—Ml1 is the charge limit
when only room area is used to determine the charge
limit: M1 < 6 x LFL. Above that we have to look at mitiga-
tion, and that involves mitigation methods like turning
on safety shutoff valves, or turning on fans, shutting
down compressors, or maybe leaving them on if it
reduces the leak rate. So there’s a lot of harmonization
between commercial refrigeration and the air-condi-
tioning world. But one thing we're looking at is—we’ve
done so much research—we’ve involved the fire ser-
vice and the building code guys into developing these
requirements. There have been struggles. We've done
alot of training out there, and the fire service and the
code guys are starting to see that we really can have safe
equipment using flammables. As long as the installation
is done properly to the manufacturer’s instructions, you
can have a safe application as well.

Grider: Following on what Brian was saying, one of the
major installation changes happening in the codes and
standards for charge limitations is that we are looking at
the releasable charge. So that it’s not just about the total

About the Roundtable Contributors

Rusty Tharp, Member ASHRAE, senior director of regulatory affairs, Goodman
Manufacturing Company | Craig Grider, P.Eng., Associate Member ASHRAE, regional
chief engineer—HVAC, refrigeration, and gas appliances, Intertek | Brian Rodgers,
principal engineer, heating, cooling and commercial refrigeration, product safety,

UL | Jennifer Butsch, Associate Member ASHRAE, director of regulatory affairs,
Emerson Commercial and Residential Solutions | Jim VerShaw, Member ASHRAE, chief
engineer, residential HVAC & supply, Trane Technologies | Greg Relue, Principal, VRG
Consulting LLG, representing Emerson Climate Technologies | Moderator Steve Kujak,
Member ASHRAE, director of next generation refrigerant research, Trane Technologies

NOVEMBER 2021 ashrae.org ASHRAE JOURNAL 29


http://ashrae.org

ROUNDTABLE

Status of Standards Discussed in
This Roundtable

* UL 60335-2-40, Standard for Household And Similar
Electrical Appliances—Safety—Part 2-40: Particular Require-
ments for Electrical Heat Pumps, Air-Conditioners and
Dehumidifiers

Rodgers: The fourth edition of UL-60335-2-40 is
currently out for preliminary review. It received well
over 700 review comments. The committee’s goal is
to publish the standard in the early third quarter of
2022 and to make a proposal to the building codes
that the fourth edition go into 2024 building codes.

* UL 60335-2-89, Household and Similar Electrical
Appliances - Safety - Part 2-89: Particular Requirements for
Commercial Refrigerating Appliances with an Incorporated
or Remote Refrigerant Unit or Compressor

Rodgers: This standard was scheduled to be pub-
lished October 27, 2021.

* ASHRAE Standard 15-2019, Safety Standard for
Refrigeration Systems

Tharp: Several addenda to this standard have
been published already. The standard does allow
for A2L refrigerants today, but as noted elsewhere
during the roundtable, the current requirements
are more restrictive than UL 60335-2-40, 3rd edi-
tion and UL 60335-2-89, 2nd edition. A couple of
states do reference the current Standard 15-2019.
As mentioned, there are several addenda that have
been published, and several more that are on the
way. For Standard 15 itself, most of those addenda
are expected to be published within roughly a year
or so aligning with the publication of UL-60335-2-
40’s 4th edition.

* ASHRAE Standard 15.2P, Safety Standard for Refrig-
eration Systems in Residential Applications

VerShaw: This proposed standard has undergone
three public reviews and an advisory public review.
It is about to undergo a fourth more focused review,
which we plan to be the last review before publish-
ing late this year or early 2022.

Once Standard 15.2P is published, then the resi-
dential coverage will be removed from Standard
15; then Standard 15 will cover commercial and
Standard 15.2P will cover residential fixed systems. m
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charge of the system, but what is releasable in the event
of aleak.

Rodgers: Let me interject, the AHRTI 9015 report was
accepted recently and is now published on the AHRI
website under Research. That project looked at the miti-
gation strategies in UL 60335-2-89 and in UL-60335-2-
40, and it verified our mitigation strategies.

Jennifer Butsch: Overall, both UL 60335-2-89 and UL
60335-2-40 have been updated to incorporate the safe
use of A2Ls and, relative to the commercial refrigeration
side, A3s. In particular most of these standards updates
focus on mitigation and safety measures designed to
prevent conditions needed to have a flammable event.

In both cases there is recognition that to have a flam-
mable event you need to be somewhere between the
lower flammability limit and the upper flammability
limit. So, if we can prevent that from occurring, then
there would never be a situation in which a flammable
event could occur. In both cases these safety standards
are replacing existing standards to which equipment is
certified today. So, although this conversation focuses
around A2Ls, and flammable refrigerants in general,
both standards updates took into account mechanical
and electrical requirements that needed to be pulled
over from other standards as well.

Kujak: Jim VerShaw, do you want to jump into the
discussion?

Jim VerShaw: Some of the things you're going to notice
asyou start installing equipment with A2Ls is that the
refrigerant bottles service techs are going to be using will
have left-handed threads on them. Then some systems
will require refrigerant detection systems. Those are
probably the bigger differences they’re going to see on
the servicing side from what they’re dealing with cur-
rently. Most installations in the past had to be checked to
meet RCL (refrigerant concentration limit). But usually
it wasn't calculated (for residential applications) because
it was so hard to hit that level that it wasn’t important to
do so.

With A2L refrigerants, the installer’s going to have to
understand how much refrigerant can be released into
the space, and how big the room size is, to see if there
is a leak it will hit the maximum refrigerant concentra-
tion levels or not. That’s going to be determined after the
system is fully charged up. Not until that point will they
know the total releasable charge, and then they can cal-
culate how close the installed system is to the maximum


http://ashrae.org

ROUNDTABLE

allowable. That will determine whether or not a detec-
tion system is needed for the system. These are the key
things that are going to be different in terms of what the
installer’s going to have to look at.

From a manufacturer’s viewpoint, a lot of things are
going to stay pretty much the same, except in the control
box where the contractors will be limited to how much
power they can transfer, so if a leak of refrigerant occurs,
it can’t ignite the refrigerant and cause a fire. Overall,
the A2Ls, while they are more flammable than Als, are
not explosive, and I feel that we've created standards
and installation instructions that will make these new
systems very safe and very reliable

Kujak: I've heard twice so far in the conversation that
we're pushing some requirements over to the installa-
tion side, and we're going to have to look at the applica-
tion where we didn’'t before with the non-flame propa-
gation refrigerants. Is that a concern for people here?

Rodgers: Regarding the charge limit and the room
area size, we're helping the installers out by requiring a
label on some of this, especially as we talk about how UL
60335-2-40 covers room air conditioners, spot coolers,
those type of things. We're putting on there—based on
the charge, to install the product, in the minimum sized
room area—you've got to have at least this many square
feet to install this piece of equipment. So that’s going to
help out, especially the consumer that buys these goods.
He’s going to say, “Okay, I want an air conditioner for my
bedroom.” He'll be able to say, “Well, my bedroom’s this
size, I need to do this to be safe.”

To help the consumer we have added Annex DD in UL
60335-2-40, which adds minimum requirements for the
installation and servicing of the equipment. One such
requirement is to mark the minimum room area that
the equipment can be installed in.

Grider: What Brian is saying is interesting because
in this situation we had a safety standard UL 60335-2-
40, which in some cases was leading the codes in the
development. Alot of the installation requirements
are still prevalent in this safety standard, but those are
being transferred over to installation standards such
as ASHRAE Standard 15 [Safety Standard for Refrigeration
Systems] and ASHRAE Standard 15.2P [Safety Standard for
Refrigeration Systems in Residential Applications] where they
belong.

Steve, your question was, “Is there concern about put-
ting some of these requirements on the installer?” In
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ASHRAE Standard 15, and in ASHRAE Standard 15.2P,
there has been a lot of discussion and consideration of
that very question. Concerns from the industry included
questions like, “Well, do we really want installers hav-
ing to do complex calculations in the field to determine
maximum charge limits based on the design of the occu-
pied spaces?” We needed to provide tools that will allow
them to quickly make these determinations.

So instead, from the certification standpoint, like
Brian said, we're looking at the installation require-
ments as provided by manufacturers.

We're doing some of those calculations to verify room
areas and how the manufacturer’s going to go about
putting the information out there in an easy way for the
installer to interpret and apply. But in the end, it’s going
to come down to following the codes, like Standard 15
and Standard 15.2P, to see, “Is the product certified?”
Okay, it is. Now, how is it being applied per that installa-
tion manual, which would dictate everything, like Brian
said.

VerShaw: In Standard 15.2P we’re using tables instead
of equations to aid the installer to determine the instal-
lation limitations when using A2Ls. And 15.2 has safety
factors built in. Brian mentioned the testing done in
AHRTI 9015, and that allowed us to relax some of the
safety factors such that you can get a little more charge
in a given room size. I think all of that is helping us be
less concerned about proper installation. Of course,
with any air-conditioning installation you're always con-
cerned that they got the duct sizes right, and they’ve got
the wiring done right, and they’ve got the piping done
right. That doesn’t change. Here they must take that
extra step to understand the room sizes and the amount
of releasable charge.

Kujak: So, I know we've been talking about UL-60335-
2-40. Are these same practices and charge limits all the
same with UL 60335-2-89?

Grider: No, and that’s intentional because the way
commercial refrigeration appliances are installed is dif-
ferent than HVAC, and there are different code require-
ments for egress and things like that, which have to be
considered as to where they're installed. Lobbies and
foyers—those type of areas are going to have different
charge limitation requirements than, say, the freezer
that’s hidden in the back of the commerecial kitchen.

Rodgers: You think of the major difference—especially
these factory-sealed systems—they typically use an A3
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refrigerant, not the A2Ls. So the second edition of UL
60335-2-89 for example is going to allow for open cases,
up to 500 grams (1.11b) of an A3. For closed-door cases,
because you think if you have an evaporator leak that
refrigerant could accumulate in the closed door case,

or that drawer case and not come out all at once, we're
allowing only 300 grams (0.67 1b).

Commercial refrigeration, when we're using the A3s,
we have this test. It is Annex CC in UL 60335-2-89 where
we are looking at the concentration at 50% LFL around
the enclosure, because a commercial kitchen has many
ignition sources. An A3 is highly flammable, and can be
really explosive. So, if you fail the Annex CC test and get
above 50% of the LFL around the enclosure, we're saying
you cannot put an ignition source within 20 ft (6 m) of
that. That’s a marking that is going to go on the equip-
ment, and that’s carried over into ASHRAE Standard
15. So in the commercial kitchen, it’s going to limit the
size of that commercial refrigerator. You're not going
to be able to have one of these cases that has 300 grams
(0.671b) of an A3 located in that space.

Kujak: I think a lot of readers can relate to commer-
cial refrigeration, because every time I go to the grocery
store, almost everything has a door on it now to meet the
U.S. Department of Energy efficiency minimumes.

Rodgers: Right.

Kujak: So it seems we're going to more and more to
enclosed spaces for everything in the refrigeration area.

Butsch: That was one of our concerns when we devel-
oped the standard: retrofitting doors onto equipment is
common practice today. But with a flammable refriger-
ant that won't be allowed, unless you bring the whole
case into compliance with the lower charge limits and
mitigations outlined in UL 60335-2-89 and ASHRAE
Standard 15.

Kujak: Who regulates that? Let’s say a grocery store
hires somebody and says, “I'm going to put doors on all
my open cases.” What jurisdiction has authority over
these installations to show compliance?

Grider: If you do that, and you had a listed refrigerator
display case, and you put a door on it, if that is not part
of the listing to have that door on it, it is now no longer
listed, because you modified the construction. So you
would technically not have a listed product anymore.

Tharp: Proposed addendum [ to ASHRAE Standard
15-2019 says it has to be approved for a door to be put on.
As towho actually enforces it, it’s the same as all codes.
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Right? There’s a local authority having jurisdiction (AH])
who does the enforcement aspects. As people note con-
cerns, there will be people who do things and don’t fol-
low the code and don’t pull permits, that does happen.
But as a general rule, if people are following the rules, an
AH]J will come to validate the change.

Kujak: Is that a rigorous process?

Tharp: I'm going to say Brian Rogers and Craig Grider
probably have a lot more interaction with AHJs than I do.
But, based upon my knowledge, it’s a challenge some-
times for contractors to go get in line for an inspection
by the AH]J. And I've seen places where AHJs are very
picky.

Grider: These days, just given the way things are going,
it could be longer queue times for inspections and
approvals. I will say by the time a request for a site evalu-
ation gets to UL or any safety consultant, it’s usually a
quick turnaround for us to complete the work. When we
come out, we're just assessing the installation with mini-
mal testing; we're looking at the construction and com-
paring it to the safety standard, and once we complete
all our checks we are giving the AH]J the information they
need to feel comfortable with it. So, I think probably just
like what Rusty was saying, just the queue time getting
the AHJ involved because—like so many of us currently—
they are backed up too. What do you think, Brian?

Rodgers: Yeah, it’s what we'd call field evaluation.
That'’s called out in proposed Addendum i to Standard
15. So one of the options is, the AH]J can say, “I want an
NRTL [nationally recognized testing laboratory] to come
out and do a field evaluation.” Craig says, “One of the
NRTLs can come out there, evaluate that product, make
sure now that it’s got a door it doesn’t exceed that 300
gram [0.67 1b] charge.” We may want to do some follow-
up testing. Did the manufacturer actually do some test-
ing prior where the door is an option already? That type
of thing. We’'d come out there and do that evaluation. It’s
done today when they modify equipment in the field.

Kujak: Do the standards prevent people from convert-
ing units from Class Al refrigerants to Class A2L, A2 or
A3 refrigerants? Is that called out specifically?

Tharp: Yes, both Standard 15 and Standard 15.2P spe-
cifically say you can’t change refrigerant classes.

Rodgers: Actually, the EPA came out and made it a law
that you cannot retrofit household refrigerators from
R-134a to an A3. Really, they’re using isobutane in many
household refrigerators. There was a big rash of that,
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especially in the south where installers were grabbing
their jug of propane from their gas grill and charging
these household refrigerators, and they were getting an
evaporator leak. In those old systems, they had a defrost
heater in that evaporator. If that evaporator leaked and
that defrost heater kicked on, boom, their refrigerator
blows up. I got a lot of pictures of these over the years.
The AHJ would say what, “What happened?” I go, “They
probably charged it with propane.”

Kujak: So, I hear we're going to put left-handed
threads on bottles. How are we going to prevent a
workaround on the unit if they still have right-handed
threads on the cylinder?

VerShaw: Well, that’s actually a discussion we've
been having. Just because you have threads one way or
another doesn't mean somebody can’t rig something
up to work with whatever threads they encounter. I
don’t think that’s a big deal. I think the other issue on
retrofit is the EPA's SNAP rule for A2Ls, in air condition-
ing anyway. EPA says it’s only approved for use in new
equipment.

Grider: So, as a hypothetical here, what happens if
the installer changes out the outdoor unit to one that’s
approved for A2L, and then goes inside and does the
necessary changes, maybe just swaps out the coil. Does
that meet the definition of what’s required in Standard
15 and Standard 15.2P currently?

VerShaw: Well, Standard 15.2P and I think Standard
15 both say that the indoor and the outdoor units need
to be certified for the refrigerants being used. So you
won't find R-32, or R-454B, or R-452B on any indoor unit
right now. So, the indoor coil needs to changed to one
that is certified for flammables, and of course ASHRAE
Standard 15 and ASHRAE Standard 15.2P require a UL
listing. That’s how the rules are set up.

Greg Relue: What Craig and Jim said is correct. If a
new A2L condensing unit and a new uncased coil are
tested to the same refrigerant as the condensing unit by
the manufacturers and labeled for the given refrigerant,
it can be installed per Standard 15 or Standard 15.2P.

Rodgers: I think there’s still a huge concern about the
interconnecting line set because typically they're behind
walls and you can’t see them. In one of those things, if
we have a joint outside that space, it needs to be putin a
vented chase. We don’t know these line sets. We've been
arguing for years: do we make them replace the line set,
even though we know they probably won't? But we don't
34 ASHRAE JOURNAL
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know if there’s a joint in there, and it could be a leaky
joint.

VerShaw: That’s why Standard 15.2P in their piping
section requires substantially more in terms of pressure
testing and vacuum testing than has been done in the
past—to ensure if that you're going to use existing piping,
or if you're putting in new piping, that you have all the
joints done appropriately, and they are going to hold up.

Tharp: Jim VerShaw on the Standard 15.2P group did a
good job of putting those testing requirements together.
That'll help validate that there’s not a leak in a wall
somewhere.

Butsch: In EPA SNAP Rule 23 they did allow for reuse
of existing tubing. But every other component (com-
pressor, evaporator, condenser) needs to be new. I agree
that Standard 15.2P did a great job. Now we have to
make sure that the training gets out there to the people
in the field. The documents have been well vetted and
put together and thought through. But communicating
and training folks in the field is really where the rubber
meets the road, so to speak.

Kujak: The previous roundtable we did on refrigerant
regulation, when we talked to Andrea Voigt, Director
General of the European Partnership for Energy and the
Environment in Brussels, Belgium, she said the biggest
gap they have is training. Obviously, we're probably not
well trained right now in the U.S.

Tharp: The Refrigeration Service Engineers Society,
has had a training program for several years for flam-
mable refrigerants. The industry is working very hard
to make sure there are training programs available.
Anybody can go today to North American Technician
Excellence’s (NATE) website, to Air Conditioning
Contractors of America (ACCA), to other such organiza-
tions for training programs for A2Ls. And, we obviously
know that most OEMs will have their own programs in
addition to what these other entities provide.

Grider: Then, from a standpoint of meeting the stan-
dard requirements, you've got UL and others that are
training the manufacturers, because the manufacturers
need to understand what the certification body and the
test agencies are going to require. We're the ones that
are interpreting UL-60335-2-40 and UL 60335-2-89. So,
we train the manufacturers who then in turn, like Rusty
said as the OEMs, can train their engineers, so that the
design practices are met. Then, they can train the indus-
try as needed.
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Rodgers: I still think there’s a gap. These guys have
to have their EPA certificate. But it’s usually just that
installer’s owner that goes out there, then everybody
under him that works for him, that actually goes out
there and does the work. They rely on his certificate to
go buy refrigerant, to go buy equipment. I think there’s
going to be that gap. Are the owners of these installers
and their workforce out there, that actually do the day-
to-day, if we still have a gap of those guys being trained?

Kujak: What I have heard is we need training to handle
and service flammable refrigerants, but I am also hear-
ing we need training on how to install and apply a prod-
uct using flammable refrigerants. Earlier, it sounded
like it is all the same but only slightly different when
using flammables, but upon closer inspection, the dif-
ferences are quite large. Right?

VerShaw: Well, I think the biggest difference is the
room volume and the releasable charge. The instruc-
tions are going to have to be very clear with good expla-
nation of what must be done. Every time a company rolls
out a new product that’s different, the manufacturer
provides information to the people who are going to
install that new product to make sure it gets installed
properly, like when variable speed systems came out,
with very complicated electronics and control schemes.
‘We went through that, and it went pretty smoothly, and I
think this will as well.

But yeah, right now I don’t think EPA’'s going to require
additional certification for technicians. We'll see if that
changes. Some states may, but I think, as Rusty men-
tioned, there’s flammable refrigerant information avail-
able today, and the OEMs will have information on how
to install their products going forward.

Grider: The mitigation practices are what are going
to be key for the industry service techs and most of the
installers to understand. A lot of work has been done
within the last two years harmonizing between UL
60335-2-40 and Standard 15 and Standard 15.2P on
what these mitigation practices are going to be. In a lot
of cases, it should be pretty clear as to what the form of
mitigation is, whether that’s a refrigerant detection sys-
tem, or some other means such as safety shutoff valves to
control the releasable charge. Or, you've got what would
be considered to be continuous operation of a circula-
tion fan. But understanding what those mitigations are—
why they're there—will help anybody that’s installing.
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That gets back to what I think Brian was talking about,
maybe with the gap of just doing some training there. If
you don't understand what the mitigation is, and why
it's being used, it’s difficult to understand how it should
be applied.

Kujak: Something I was thinking about just now, we
talk about room area. My house, it’s a very open space.
How do you handle all these connected rooms that
might have a hallway?

VerShaw: For residential, that’s detailed in Standard
15.2P. If you have a space with no door, it’s considered
connected. If you have a door, there are requirements
about the size of the gap under the door. It’s all well laid
out. Standard 15.2P covers applications with different
elevations—and when there is an open area on the sec-
ond floor that goes to the lower floor. It tells you how to
calculate the maximum charge levels. That’s all in there.

Kujak: Do these rules apply to refrigeration products,
and are they the same in UL 60335-2-89 as well?

Grider: Yes.

Kujak: So they have that similar methodology?

Grider: Right.

Rodgers: We tried to copy over as much into the sec-
ond edition of UL 60335-2-89 from UL-60335-2-40. Like
Isaid, we wanted to get the work done in UL-60335-2-40
and not have two different groups trying to do the same
thing.

Grider: Yes, the mitigation requirements imple-
mented in both standards are similar and both have
requirements for the manufacturer to provide installa-
tion manuals that detail how to apply those mitigations.
These manuals must provide tables and clear guidance
on how to install the product within a defined space
while considering things such as releasable charge, con-
nected spaces and ventilation.

Kujak: So it’s all the same, but now it’s more different.

Butsch: Yes. You also have to consider spaces like
walk-in coolers and freezers that have minimum volume
limitations, and that is outlined in the UL 60335-2-89
standard. This minimum volume/intended use will be
marked on the unit and/or included in the installation
instructions.

Kujak: My last question to everybody is the one thing
you want readers to know and remember about flam-
mable refrigerants?

Tharp: These refrigerants can be safely used. Such
safe use is based upon appropriate preparation, the
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training and education we talked about and the appro-
priate care following the installation, service, operation
manuals and labels, as well as the standard industry best
practices.

Butsch: With the implementation of the AIM Act,
directing the EPA to phase down HFCs by 85% over
the next 15 years, A2Ls are critical in achieving that.
Although A2Ls are suitable replacements for existing
refrigerants, they’re not drop-ins. So training is key to
the success of this transition.

VerShaw: I think moving to a GWP that’s a quarter
to a third less than the GWP of R-410A is good for the
environment and good for the country. That does move
us to slightly flammable refrigerants, but with the work
that we’ve done on codes and standards, these new sys-
tems are going to be safe, and they will be relatively easy
to install and maintain, and we shouldn’t be worrying
about them.

Grider: I'm just going to continue to echo what every-
body else has said, and add that with the amount of
research and discussions that have taken place over the
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last decade, I am not concerned about the safe imple-
mentation of flammable refrigerants. Also, consider that
we are just adopting and improving practices that were
already in place in Europe and Asia for appliances using
flammable refrigerants. In every committee I've been

a participant, we've listened to any concerns from code
officials and regulatory bodies, and then the Industry
has done its best to address all their questions with
research-backed data. So because of this, I think these
are going to be safe appliances.

Relue: I'would agree with Craig’s comments. The
science in our testing and research have shown if the
equipment is designed, manufactured to the standards
and installed per the manufacturer’s instructions and
the codes, the products will be safe to use in both resi-
dential and commercial environments.

Rodgers: We've been working on this for well over 10
years, and I believe that the equipment is safe as long as
it’s installed properly to the manufacturer’s instructions
and the codes. m
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