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1. Ignition Source

2. Charge Limit Boundary

3. Charge Limit Additional Formula 

4. Mechanical Structure

5. Symbols and Marking

6. Training 

Electrical components

Air conditioner types（such as 
VRV）
Charge mass(Efficiency)

Tightness

Marketing

Service
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IEC60335-2-
40(5.1) ISO5149 IEC60335-2-40(6.0) UL 4849th

Remark

（2/3） (2L) (2L) (2/3)

M1 4×LFL 6×LFL 6×LFL

3×LFL

<M1,no restriction

M2 26×LFL 39×LFL 52×LFL M2< >M3,ventilation

M3 130×LFL 195×LFL 260×LFL >M3,local regulation

M1< >M2 mmax=0.75×LFL×A×hra

Background
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Suggest to revise the clause 
of the installation height

Rejected

London
2010

China submitted the proposal 
officially

Stuttgart
2013

Propose to revise the  clause 
of the installation height again

Delhi
2013

CD

Vienna
2015

Installation height

2016

FDIS approved with 

no against

Rejected

AHG 12

Took 6 years to achieve 
a simple/minor but 
logical change
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Proposed establishment of 
WG for A2 and A3 

New York
2014

UK submitted the proposal 
and WG16 was established

Washington
2015

WG for A2/A3

2019
WG9 and AG16 were 

combined

Rejected
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With airflow circulation

Enhanced tightness

Releasable charge mass

Charge mass
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Tightness
(for charges up to 

m2)

Normal tightness

Normal tightness 
without airflow 

circulation
GG.2.1

Normal tightness 
with airflow 
circulation

GG.2.3

Enhanced 
tightness
GG.14.1

Enhanced 
tightness without 
airflow circulation

GG.14.2

Enhanced 
tightness with 

airflow circulation
GG.14.3

Releasable charge
3.156, 3.157, 
3.158, 3.159, 

22.133, DD.3.1, 
GG.1.1, Annex QQ

Leak detection

3.160, 7.105, 22.121, 22.122, 22.124, Annex LL, Annex PP

Other
5.2, 7.108, 22.115, 

22.123, GG.1.3

Robustness
7.106, 21.2, 

23.102, DD.3.2
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Normal tightness

With Airflow

‘ensure that the flammability risk does not exceed that which may be associated 
with existing charge limits for unventilated “normal tightness” systems’

Without Airflow

Enhanced tightness

Charge mass
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enhanced tightness refrigerating system
refrigerating system in which the indoor units are designed and fabricated to ensure a high level of confidence
that large refrigerant leak rates will not occur in normal and abnormal operation

• compressors, pressure relief devices and pressure vessels of the refrigerating system shall be located in locations 

other than the occupied

• refrigerant distribution assemblies shall meet all applicable requirements of this standard

• refrigerating systems shall use only permanent joints indoors except for site-made or factory made mechanical 

joints in compliance with ISO 14903 

• refrigerant containing parts in indoor units shall be protected from damage in the event of catastrophic failure of 

moving parts  

• pipes in the occupied space in question are installed in such a way that it is protected against accidental damage 

• indoor unit shall be tightness tested at the factory with detection equipment with a capability of 3 grams per 

year 

Enhanced tightness



第 17 页

No airflow circulation + Enhanced tightness
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F is a factor not exceeding 0.5. The value shall be the value as 
used in the equation for calculating Qmin

௠௜௡
௢

 
௖

ଷ/ସ ଵ/ସ

Charge mass

Normal tightness +Airflow circulation
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F is a factor not exceeding 0.5. The value shall be the value as 
used in the equation for calculating Qmin

𝒎𝒊𝒏
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Charge mass

Enhanced tightness +Airflow circulation
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Example comparison of minimum airflow rates for R290 according to 6th edition of IEC 60335-2-40 and the present CD for 
Enhanced Tightness Refrigeration System (ETRS) with incorporated circulation airflow
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Releasable charge
The releasable charge mrl shall be determined in each operating state

Operating mode Shut-down valves Sensing method Mitigation action Leak hole (mm) Leak mass (kg) Leak (% of charge) Time to p ~0 bar 
(mins)

Off Open None None
1.0 0.67 74% 10 
1.6 0.75 83% 5½

On Open None None
1.0 0.66 73% 13½
2.5 0.76 84% 3½

Off Closed None None
1 0.25 28% 3

2.5 0.21 23% 1

On Open IDU Conc Close valve(s)
1 0.12 13% 2

1.6 0.13 14% 1
2.5 0.12 13% ½

Charge mass
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Indoor T（℃） Outdoor T（℃） Compressor Fan

Standby

27 35 off on

27 35 off off

Cooling Highest Highest Highest speed Highest speed

Heating Highest Highest Highest speed Highest speed
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Leak detection

the fan incorporated to an appliance is continuously operated or operation is initiated 
by a leak detection system

• Be activated before the refrigerant concentration reaches 25% of the LFL

• Response time<20 seconds (20%-25%LFL)

• Directly to the refrigerant or a representative surrogate  gas 

• Confirmation tests

― Leak rate（vapor）：mr = 7.6 × h0 × LFL（low） 𝑚௥ =
ଵ଴଴଴

ଶସ଴
𝑚௖（high）

― be simulated at the most unfavourable potential leak point

― the pressure at the inlet to release orifice is not less than 300 kPa (gauge)

― Ro𝑜𝑚  𝑎𝑟𝑒𝑎  A୲ ≥
ଶ,ସ×୫౨

୐୊୐×୦౪
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Sensor

• IEC 60079-29-1 shall be applied

• Might ot considered ignition sources

• Not depend on the location

• with a tolerance of ±15% 

• Be selective for environments where non-refrigerant gases are present

• Self-testing

• Be accessible for inspection and replacement
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Sensor location
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WG21 did not reach 
concensus on the meeting 
in Shanghai

Telephone conference 
calls planned

2021

NOW

Jan 1

2019-10-04 - 2019-11-15 Convener of WG21 complete the final editing

2021-01-22 - 2021-03-05 Publication

2020-12-11 - 2021-01-22 National Committees for approval of FDIS (VOTING)

2020-09-18 - 2020-12-11 preparation of FDIS by IEC

2020-05-29 - 2020-09-18 Review of comments and prepartion of Final Draft

2020-03-06 - 2020-05-29 National Committees for approval of CDV (VOTING)

2019-11-15 - 2020-03-06 Preparation of CDV by IEC Central Office

2019 2020 2021

IEC 60335-2-40:2018 ED6 
stability date

Draft FDIS for IEC
Sep 2020

Publication
Mar 2021

Draft CDVs ready for final editing
22 Oct 2019
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