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Introduction and context

Numerous challenges, hurdles and barriers when selecting and adopting
alternative refrigerants

Safety standards are one significant factor

= |n some countries/regions, legally obligated
" |n many others, only voluntary status

Regardless, they are perceived by many stakeholders as the “go/stop”
determinant

Standards development process enables
dominant enterprises to introduce their

Do not
preferred rules Cross
‘i

barrier
(Active participation costs €lots!)

il é‘} Only stakeholders with a strong interest
are consistently active
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Topics addressed by safety standards

" Moving parts =  Combustibility

= Electricity =  Flammability — fire
= Vibration and explosion

= Asphyxiation = Hot surfaces

=  Short- and long-term toxicity = Very cold

= Sharp edges = Impacts

=  Pressure = Etc.
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Endless discussions on the

refrigerant flammability Actual/ Other
, empirical mech/elec
Comes up everywhere, in all hazards hazards

sorts of contexts

Charge limits:

How much refrigerant can
be used

= Per system (~1 kg), and

= Per m3 of room space

For R290, it is the
determining factor!

QO

Discussions on
HC flammability
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Revision of safety
standards

Painfully slow and
only marginally
sexy!
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i 10 The Guardian Friday July 26 2002

National news

Chemicalfirms
‘promote pollution’
Cartel allegation over reﬁ'lgerahonstandards
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IEC IEC 60335-2-40

Edition 7.0 2022-05

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

coloyr
inside

Household and similar electrical appliances — Safety —
Part 2.40: Particular requirements for electrical heat pumps, air-conditioners and
dehumidifiers

Appareils électrod: iques et — Sécurité —
Partie 2-40: Exigences particuliéres pour les pompes a chaleur électrig les
climatiseurs et les déshumidificateurs
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State of ACHP safety standards have greatly improved, but still need improvement
= Requires a lot of active participation, R&D and supporting data
Circa. 2000 to 2020 in IEC 60335-2-40 Since 2022 (IEC 60335-2-40: 2022)
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Risk of overpressure

=

Larger charge amounts?

I
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'?i- - (ignition frequency x severity of
ignition event)

Endless discussions on enabling A 1E-05 1 unit
greater charge quantities to be used 2 units
= Serious problems with perception 1E-06 ——3 units
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- Safety and risk in context

Background fire
frequency of

Essential to consider flammability risk in
context, e.g.

| ACs (USA):
= In UK, approx. 500 house fires per year from 2 X 105y and
gas heating (central and hot water) — 2/3rds fridges (UK):
gas and oil, 850 house fires from gas and oil 1X10>y?
space heating appliances — % and oil, %4 le-6
electric
=  About 600 from “faulty appliance and leads” -
— various electrical faults le-7 £* of basic
= Fire risk of 1x104 per year } design Just:
] ignition,
= By comparison, HC AC/HPs (due to . " not even
refrigerant leak), << 1x107 per year £* with secondary
Not saying that leaks of flammable refrigerant is . mitigation fire
unimportant, but should not ignore other issues features )

Green Cooling Summit 2026, May 19-20 12



~ There s light at the end of the pipe...

N | AV° 2026

X

Why all the hoo-hah?

= Certain sectors generating _
negative propaganda

EPEE % -

But the tide seems to be turning...

= Historic “no naturals” club

= Industry gossip and
rumour

_ = What system manufacturers and
e S environmental needs, should be driving the

1 DU . e + A - T l.
o - D | technology!
MEPs' F-Gas vote is 2
a major setback for =3y = . A . ‘
ﬁu’
Refrigerants in heat pumps: prof

heat pumps in
an ecological solution

Europe

Rushing HFC transition

could be disastrous globalFACT

NEWS

Many European countries are demonstrating that
sustainability is becoming an increasingly imports

e Cracking the myths about propane
Swedish contractors back “natur a a
transition _ a -
CLADE
E M DEFE W""!“-'"-!r'-““-‘ RES0 PROPANE //
Magazine HEAT PUMPS

Propane as a refrigerant. How does that
work?

HOME  LATESTNEWS ARCHIVE  MEDSA >  FMODIRECTORY  TRAINIG  RESGURCES ~

Pollutive Refrigerants Pose
Sustainability Risk to Heat Pump
Rollout
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