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Safety Standard Safe Application of A2L 
Refrigerant Approach
• There has been confusion concerning  the safety standard and how they are intended to 

be used 

• The overall approach involves the following for direct systems (residential and light 
commercial);
0.  Fundamental Approach is to prevent ignition and combustion (Baseline strategy)

1. Control of competent ignition sources and isolation from flammable refrigerants

2. Refrigerant Charge limits (m1, m2, m3) combined with item 7

3. Refrigerant Piping Design qualification and protection

4. Labeling and Literature

5. Factory Installed UL60335-2-40 application approved Refrigerant Detectors in all units above m1 
charge

6. Active mitigation using circulation and dilution (not just an alarm like fire and smoke detectors)

7. Minimum occupied area (Amin) checks combined with charge limits in item 2

8. Service Training and Education and likely technician certification
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Safe Application of A2L Refrigerants Summary

Residential Down Flow

Air Conditioners with Gas Heat

Condensing

Unit

Refrigerant Charge Limits (UL60335-2-40)

m1, m2, m3 per Annex GG1.2

R-32 m1=4.1 lbs., m2=26.8 lbs., m3=134.1 lbs.

R-454B m1= 4.0 lbs., m2= 26.0, m3=130.2 lbs.
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Minimum Area Check (Amin)

• Safety factor of 4

• Or safety factor of 2 with 

additional measures

• Per Annex GG 7

Active mitigation for leaks

detect, circulate an dilute

Annex GG
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Factory Installed Refrigerant Detector

• UL60335-2-40, IEC60079-29-1 and 

Annex LL, Annex MM

• UL qualification testing

• UL approved

• Safety Circuit approved

• Factory Calibrated

• Self Test Routine (one time/hr.)

• Fail safe mode with fan on

• Field inspection enable feature
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Service Training 

and Education Annex DD, Annex HH
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UL60335-2-40 3rd Edition Summary for a Residential Ducted Unit (direct system) A2L Refrigerant Requirements

Refrigerant Piping (UL60335-2-40)

Per 22.116, 101.DVG

• Protected lines

• Qualified joints (ISO 14903)

• Field pressure test

• Additional requirements for VRF
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Ignition Source Isolation

Per UL 60335-2-40

Annex FF
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No Competent Ignition 

Sources in unit and ducts

Per 22.116, Annex KK, 22,117
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Labeling and Literature 

Per UL60335-2-40

Per 101, Annex DD
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Thank You for Joining Us!

• Visit the Safe Refrigerant Transition Task Force page - in the Policy 
section of the AHRI website - for more information: 
http://www.ahrinet.org/SafeRefrigerant

• Note the Terms of Use referenced in this presentation, listed under 
Resources: 
http://www.ahrinet.org/App_Content/ahri/files/Resources/AHRI_Saf
e_Transition_Terms_of_Use.pdf
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