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R E G U L A T O R Y C O N T E X T
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T O X I T Y  &  F L A M M A B I L I T Y

There is a correlation between a 

lower GWP and flammability

A
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F L A M M A B I L I T Y
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W H AT  D E F I N E S  R E F R I G E RA NT  F L A M M A B I L I T Y  ?
R e f r i g e r a n t  p h y s i c a l  p r op e r t i e s  :  

✓ Low e r  f l a m m a b l e  l i m i t  ( LF L )

✓ U p p e r  f l a m m a b l e  l i m i t  ( H F L )

✓ M i n i m u m  i g n i t i on  e n e r g y  ( M I E )

✓ B u r n i n g  v e l oc i t y  ( B V )

✓ H e a t  o f  C om b u s t i on  ( H O C )

FUEL

A2L

Too Less Fuel 

(Hydrocarbons)
Too Less Air

LFL HFL

Flammable

Range

Fuel Oxygen

HOW DOES COMBUSTION WORK?

FLAMMABLE MIXTURE

H O W  T O  M A N A G E  T H E  L I G H T  F L A M M A B I L I T Y  O F  A 2 L  R E F R I G E R A N T S



H O W  T O  M A N A G E  T H E  L I G H T  F L A M M A B I L I T Y  O F  A 2 L  R E F R I G E R A N T S

Q U A L I F I C A T I O N  F O R  A 2 L  R E F R I G E R A N T S

Condensing unit

Ceiling unit Cubic unit Dual-discharge

SAFETY
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L I F E  C Y C L E  A C T O R S

It is then the installer's responsibility to ensure the safety of 
the entire installation and therefore to perform a risk analysis.

As the evaporator is a partly completed machine according 
to the machine directive 2006 42 CE, it is the responsibility of 
the manufacturer to put a safe product on the market.

The risk analysis must be done on the system as a whole

Designer / Supplier :

Life Cycle:

Installer:

…

Extract & adapt from the Guide : Norme NF EN 378 : 2017 pour les Systèmes frigorifiques et Pompes à chaleur

Dismantler

Manufacturer

Life cycleLIFE
CYCLE

Designer

Reclaimer

Maintainer

Operator

Installer

Design



RISKS ANALYSIS MAIN PARTS

1. List the different risks

2. Define their criticality level based on 

their severity level & probability level

3. Find solutions for the unacceptable & 

moderate risks

H O W  T O  M A N A G E  T H E  L I G H T  F L A M M A B I L I T Y  O F  A 2 L  R E F R I G E R A N T S

R I S K  A N A L Y S I S :  M E T H O D O L O G Y
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EXAMPLE

• Leakage from the expansion 

valve connection 

• A solution could be to test the 

tightness of the installation

Risk Severity Probability Criticality

Before Serious (3) Every month (4) Unacceptable (12)

After Serious (3) Never occurs (1) Acceptable (3)
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F L A M M A B I L I T Y  R I S K  M A N A G E M E N T

Flammability risk according to §1.5.6 of the Machinery Directive

Normal operation Abnormal operation

Do not reach 50% of 

the LFL at a potential 

ignition source.

Have a temperature 

and energy that does 

not allow for ignition 

Switch off the power 

supply or be ATEX

Hermetically sealed 

product with proper 

maintenance

Avoid inflammation



Normal operation

Hermetically sealed 

product with proper 

maintenance

H O W  T O  M A N A G E  T H E  L I G H T  F L A M M A B I L I T Y  O F  A 2 L  R E F R I G E R A N T S

N O R M A L  O P E R A T I O N

Implement a periodic leakage inspection 

plan to ensure the product’s sealing is 

maintained.

…

Check regularly that the coil is not 

frozen. Check that the defrosting system 

is working properly and efficiently.
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A B N O R M A L  O P E R A T I O N

LEAK TEST

NUMERICAL SIMULATION

COMPONENT VALIDATION

PRODUCT REDESIGN

Abnormal operation

Do not reach 50% of 

the LFL at a potential 

ignition source.

Have a temperature 

and energy that does 

not allow for ignition 

Switch off the power 

supply or be ATEX

1 2 3

1

2

3
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A B N O R M A L  O P E R A T I O N

NUMERICAL SIMULATION LEAK TESTS

Protocol as per annex I EN378-2:2016 :

• Fluide R1234yf
• Flow : 1 g/s
• Pressure : ¼ PS
• Leak size : 1,47mm²

Pessimistic hypothesis vs. European Commission Lifefront study.

=> 99.9% confidence that the 95th percentile leakage will not exceed 0.36 mm². 
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E X T E R N A L  V A L I D A T I O N

To ensure the completeness and relevance of our approach, we sought the expertise of
INERIS (National Institute for the Industrial Environment and Risks) to critically review our

work* on the use of A2L refrigerants in our products.

LIST OF DOCUMENTS : 
• Risk analysis
• Numerical simulations
• Leak test reports
• Use of A2L fluids – regulatory and normative aspects 
• Calculation of residual refrigerant quantities
• Calculation of degassing rates
• Safety instructions for evaporators

* Institut National de l’Environnement Industriel et des Risques, Verneuil-en-Halatte : Ineris - 204587 – 2718771 - v2.021/07/2021.
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W H A T  T O  R E M E M B E R

Market migration to low GWP fluids

New knowledge to be acquired and applied (risk analysis, 

standards...) for the whole life chain:
• Builder
• Installer
• Maintainer
• User

The slight flammability of A2L refrigerants should not be an obstacle to their use in reducing our environmental footprint. 
The risk will be managed by following regulations such as EN378 and using safe products.

CO2



Questions & Answers
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