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This presentation is intended for informational purposes only and does not replace legal advice or 
independent professional judgement. 
Mingledorff’s does not warrant the accuracy, completeness or usefulness of information available in 
this presentation. 
Any reliance you place on such information is strictly at your own risk, and Mingledorff’s will not be 
liable for any losses and damages in connection with your use of such information. 
Attendees should note that sessions are audio-recorded and may be published in various media, 
including print, audio and video formats without further notice.
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A2L Refrigerants: 
Industry Safe 
Application
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R454-B OVERVIEW VIDEO

https://bcove.video/3HsomhD
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410A PHASE DOWN
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454B

• 454B Makeup
• 68.9% R32 & 31.1% R1234YF, POE oil

• NO PROPANE or BUTANE

• 454B classification
• A2L

• Currently no additional testing requirements for existing EPA 
certifications

• A2L
• A= low toxicity / 2L= mild flammability R32 reached top of cylinder in 0.233 

seconds(Note stopper release at top）
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Next steps to 
transition to R454-B
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HOW R454-B 
COMPLIES WITH AGENCY 
REQUIREMENTS
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What do the 
agencies require for 
A2L refrigerants?

What did we do to 
comply, using R454-B 

specifically?
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REFRIGERANT CHARGE LIMITS

Total system charge amounts 
must be based on the home’s 
square footage



©2023 Carrier Corporation Confidential and Proprietary Information – Not for Further Distribution 

REFRIGERANT CHARGE LIMITS

What the UL states that manufacturers must do:

Dissipation system can use:

• Continuous fan

• Leak detection-activation 
system

• Other



©2023 Carrier Corporation Confidential and Proprietary Information – Not for Further Distribution 

REFRIGERANT CHARGE LIMITS

• All systems comply with m2 
requirement

• Dissipation system: Leak 
detector activates unit fan; 
controlled via mitigation board

ALL of our units have safety 
measures in the design

WHAT WE DID TO COMPLY:
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CHARGING LABEL
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CHARGING LABEL

• Tracking and 
verification of total 
unit charge

What agencies state that manufacturers must do:
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CHARGING LABEL

• Documents how much refrigerant a system contains

• Completed by installing technician

WHAT WE DID TO COMPLY:

13
2

15

1 = Unit Charge
2 = Line Set Charge
3 = (1+2) = Total Charge
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MINIMUM AREA (AMIN) CHECK
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MINIMUM AREA (AMIN) CHECK

• Provide guidance in 
measuring the total 
system charge, 
compared to the 
home’s occupied 
space

• “Amin”

What agencies state that manufacturers must do:
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MINIMUM AREA (AMIN) CHECK

• Total System Charge amounts consider the 
home square footage

• Total system charge calculates the unit charge 
amount and the complete line set charge 
amount that is added on site

• Ensures that a home’s minimum area is 
correct, allowing for dilution of a refrigerant 
leak

WHAT WE DID TO COMPLY:
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MINIMUM AREA (AMIN) CHECK
For applications that do not pass the Amin check:

• Review system design for opportunities to 
reduce charge amounts without operational 
affect

• Refer to relevant national and local building 
codes re: A2L equipment with large amounts 
of refrigerant
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ACTIVE MITIGATION FOR LEAKS
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ACTIVE MITIGATION FOR LEAKS

Detect / Circulate / Dilute

• Accomplished with blower or 
external fans

What agencies state that manufacturers must do:
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ACTIVE MITIGATION FOR LEAKS

Dissipation System:
• Leak sensor in indoor coil cabinet 

+ 
• Mitigation circuit board 

+ 
• Unit blower

May be:
• Factory-installed
• Field-installed (kit)

WHAT WE DID TO COMPLY:

* Actual part design and location may vary
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ACTIVE MITIGATION FOR LEAKS

Dissipation System: Mitigation board

• Green LED = Normal operation

• Red LED = Mitigation mode

• Flashing LED: Refer to 
installation manual

* Subject to change
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ACTIVE MITIGATION FOR LEAKS

Dissipation System

• Blower always on in 
mitigation mode

* Subject to change
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ACTIVE MITIGATION FOR LEAKS

Dissipation System
• Wiring diagrams 

provided
• IMPORTANT: If sensor 

is not factory-mounted, 
refer to manufacturer’s 
instruction for correct 
location
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ACTIVE MITIGATION FOR LEAKS

Dissipation System

• Self-test button

* Subject to change
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FACTORY-INSTALLED LEAK DETECTION
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FACTORY-INSTALLED LEAK DETECTION

• UL-approved design

• Factory calibrated

• Automatic self-test

• Fail-safe mode

• Allow field inspection

What agencies state that manufacturers must do:
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FACTORY-INSTALLED LEAK DETECTION

Unit-installed leak detection

• Continually scans for R454-B leak

• Mitigation threshold = 20% LFL

– (Lower flammability limit)

• Located in lower cabinet
– Adjustment required for horizontal install

WHAT WE DID TO COMPLY:

* Actual part design and location may vary
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IGNITION SOURCE ISOLATION
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IGNITION SOURCE ISOLATION

• Review and mitigate all ignition 
sources

• Identify and mitigate non-
enclosed components that 
could ignite A2L refrigerant

• Protect wiring from pinch and 
arc

What agencies state that manufacturers must do:



©2023 Carrier Corporation Confidential and Proprietary Information – Not for Further Distribution 

IGNITION SOURCE ISOLATION

Outdoor unit
• Compressor plug

– Enclosed plugs provide necessary protection
• Electrical ignition points

– Wire sleeves on compressor and crankcase heater wiring*

• Contactor
– Patented top cover eliminates gap / small gap acts as flame 

arrestor
– Manual operation still available
– Minimal air gaps = flame arrestor

WHAT WE DID TO COMPLY:

* Subject to change
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IGNITION SOURCE ISOLATION

Indoor unit
• Electrical ignition points

– All potential ignition sources assessed at factory

– Protection installed on wiring

– Electric heaters on units are not an ignition source

WHAT WE DID TO COMPLY:

* Subject to change
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NO COMPETENT IGNITION
Equipment is designed so that 
competent ignition cannot occur

A competent ignition source has sufficient temperature and 
energy and is in contact with the fuel long enough to raise 
it to its ignition temperature. 



©2023 Carrier Corporation Confidential and Proprietary Information – Not for Further Distribution 

NO COMPETENT IGNITION

• Assess components 
and accessories for 
potential to ignite 
A2L refrigerant in 
case of leak

• Assess components 
and accessories for 
competent ignition

What agencies state that manufacturers must do:
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NO COMPETENT IGNITION

WHAT WE DID TO COMPLY:

Some accessories we have 
reviewed for competent 

ignition for R454-B
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NO COMPETENT IGNITION
To check third party accessories:

The amps in the table are the maximum threshold
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LABELS
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LABELS

• Ensure A2L labels are 
located in obvious 
locations

What agencies state that manufacturers must do:
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LABELS

• Clearly draw attention to components and 
procedural changes related to R454-B

• 5 labels:

WHAT WE DID TO COMPLY:
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LABELS
Flammable pictogram
• Warns of potential flammable content
• Appears on all cylinders and equipment 

containing A2L refrigerants
• May be used in transportation (placarding)
• May be on units (indoor and outdoor) and/or 

packaging



©2023 Carrier Corporation Confidential and Proprietary Information – Not for Further Distribution 

LABELS

Low voltage wire label
• May be found near low voltage connection on 

the equipment
• Visually instruct technician to refer to wiring 

diagrams and instructions
• May address care needed to prevent pinch 

points on wires and/or arcing
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LABELS

Charging label
• Shows tracking and verification of unit total charge on 

installed equipment containing A2L refrigerants
• Located on equipment and/or sent with equipment
• Completed by technicians
• Indicates amount of refrigerant in unit, lines, and 

overall system
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LABELS

Compressed gas pictogram
• Warns of high pressure gas that could explode 

when heated
• May be used in storage and transportation of 

cylinders and equipment containing A2L 
refrigerants
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LABELS

Operator’s manual symbol
• Visually notify technician to refer to instruction 

manuals
• Components may be new
• Require attention to understanding
• Placed on equipment near component or wiring
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LABELS

Service Valve Hang Tag & Red Caps
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LABELS

Sticker & Data Plate
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LITERATURE



©2023 Carrier Corporation Confidential and Proprietary Information – Not for Further Distribution 

LITERATURE

• Update literature to 
ensure field safety 
regarding A2L

What agencies state that manufacturers must do:
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LITERATURE

Updated to include operational 
details on:

• Leak mitigation

• Charging procedures

• Required evacuation 
procedures

WHAT WE DID TO COMPLY:
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PIPING
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PIPING

• Certified for A2L use

• Pressure tests adjusted

What agencies state that manufacturers must do:
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PIPING

• Factory piping meets 
requirements for 
R454-B

• Pressure tests are
in accordance with 
use of R454-B

WHAT WE DID TO COMPLY:
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SERVICE TRAINING
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SERVICE TRAINING

• EPA Universal 608 – 
Required

• A2L-specific training – 
Recommended

What agencies state that manufacturers must do:



THANK YOU
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