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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards

bodies (ISO member bodies). The work of preparing International Standards is normally carried

out

through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.

ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matter
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria’needed fo
different types of ISO documents should be noted. This document was drafted in accordance with
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this documént may be the subje
patent rights. ISO shall not be held responsible for identifying any or all such/patent rights. Detai
any patent rights identified during the development of the document will. be“in the Introduction an
on the ISO list of patent declarations received (see www.iso.org/patents}.

Any trade name used in this document is information given for the eonvenience of users and does
constitute an endorsement.

For an explanation of the voluntary nature of standards;ythe meaning of ISO specific terms
expressions related to conformity assessment, as well‘as information about ISO's adherence to
World Trade Organization (WTO) principles in the Teclinical Barriers to Trade (TBT) see www.iso.
iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 86, Refrigeration and air-conditiof
Subcommittee SC 1, Safety and environmental xequirements for refrigerating systems.

Alist of all parts in the ISO 5149 series can be found on the ISO website.

Any feedback or questions on this dodcument should be directed to the user’s national standards boc
complete listing of these bodies ¢dn be found at www.iso.org/members.html.
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Refrigerating systems and heat pumps — Safety and
environmental requirements —

AMENDMENT 1

Clause 2
Correct the title of ISO 817 as follows:

[SO 817, Refrigerants — Designation and safety classification
Correct the date of ISO 7010:2011 as follows:

[SO 7010:2019

Clause 3
Add the following after the first sentence:

ISO and IEC maintain terminological* databases for use in standardization at the folloy
addresses:

— ISO Online browsing platfor: available at https://www.iso.org/obp

— [EC Electropedia: available at http://www.electropedia.org/

4.1
Replace entire subelause with the following:

Refrigerating appliances or systems constructed according to product standards such
IEC 60335-2-24 or IEC 60335-2-89 are presumed to be in conformity with this document.

IEC 60335-2-40 requires appliances to conform to the requirements of this document with reg
to mechanical strength. In all other respects, appliances constructed according to IEC 60335-]
are presumed to be in conformity with this document.

Design, construction, testing, marking and documentatioln

ving

as

rard
P-40

Components and piping shall comply with the related standards or requirements as indicated

in Table 1. Components not included in Table 1 shall conform to relevant national standard
codes. For components not listed in Table 1 and not covered by national standards or codes,
requirements of 4.2 to 4.5 shall apply.

S or
the

The same requirements as class 2 shall be applied to class 2L, unless specific provisions are given

in this document.

© IS0 2020 - All rights reserved


https://www.iso.org/obp
http://www.electropedia.org/
https://standardsiso.com/api/?name=223a139fc67a1796628b99c5aa3c2be4

ISO 5149-2:2014/Amd.1:2020(E)

Table 1 — Components and piping requirements

Component and piping

Requirements

Fired heat exchangers see 4.2 to 4.5
Heat exchangers:

— | pipe coil without air (tube in tube) see 4.2 to 4.5
— | multi-tubular (shell and tubes)

Plate heat exchangers see 4.2to0 4.5
Headers and coils with air as secondary fluid see 4.2t0 4.5
Recgiver/accumulator/economizer see 4.2to0 4.5
Oil geparator see 4.2to 4.5
Drigr see 4.2 to 4.5
Filter see 4.2 to 4.5
Muffler see 4.2 to 4.5

Hermetic positive displacement compressor

see [EC 60335-2-34 or1EC'60204-1

Senpi-hermetic positive displacement compressor

see IEC 60335-2-34'0r IEC 60204-1

Opdn positive displacement compressor

see Clause 4.2 to 4.5

Nor]-positive displacement compressor

see I[EC 602041

Pump see [EC 60204-1 combined with 4.4.3 and 4.5.1
PipIng see 432 to 4.5

PipIng joints see4.2 to 4.5

Permanent joints see 4.2 to 4.5

Detpchable joints see 4.2to0 4.5

Fleyible piping see ISO 13971

Safgty switching devices for limiting the pressure see 4.2 to 4.5

Conftrol pressure switch see 4.2to 4.5

Saf¢ty valve

see ISO 4126-1 combined with 4.4.3

Burfsting disc

see ISO 4126-2 combined with 4.4.3

Fusjble plug see 4.5.3
Valye see 4.2t0 4.5
Isolpting valves see 4.2to 4.5
Harld-operated valve$ see 4.2to 4.5
Capped valves see 4.2t0 4.5
Liqyid level ipdicators see 4.2t0 4.5
Galiges see 4.2to0 4.5
Sol(iering materials see 4.39
Bra|7ing materials see 4.3.10
Welding materials see 4.3

If the component contains electrical components and if the component standard does not cover electrical
safety, then the component shall fulfil the electrical requirements of IEC 60335-2-40, IEC 60335-2-24,
IEC 60335-2-89 or IEC 60204-1, as relevant.
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In the last paragraph, replace "compatible component standard" with the following:

relevant component standard

4.4.3

Replace entire subclause with the following:

4.5.1

Replace entire subclause with the following:

The tightness test shall be performed according to the type approval proceduré\as specifie
SO 14903.

d in

Components not covered by the scope of ISO 14903 shall be tested with detection equipment yvith
a sensitivity of 3 g/yr of refrigerant or better, under a pressure of at least 0,25 x PS. Acceptance

criteria is that no leak shall be detected.

The manufacturer of the assembly may agree with the component'manufacturer to execute spme

or all component tightness tests on the assembly (see 5.3).

Tightness test shall be conducted only after the component-has passed a strength-pressure te;
has been verified by a type test.

For environmental and safety reasons, nitrogen,<helium, and carbon dioxide are preferred
media. Tracers may be added to the test gases. Air and gas mixtures should be avoided as cer
mixtures can be dangerous. Air can be used if the hazard of ignition is eliminated and the safef
the workers is ensured. Oxygen shall not be,used for tightness tests.

After testing, care shall be taken to ensure that the test medium is relieved safely.

Components shall e\ marked with the following items, unless the component standar
established and réquires more specific marking items:

a) the name©nlogo of manufacturer;

b) the type designation;

¢) theserial number or batch number, if one exists;

d)Vthe year of manufacture, for components of nominal size greater than DN25;

e) the design pressure or maximum allowable pressure;

tor

test
tain
y of

f) the applicable refrigerant (where appropriate);

g) the capacity of main function (where appropriate).

Components assembled in a factory do not need to be marked if agreed upon by the manufacturer
and the purchaser. Small components on which such markings are impractical do not need to be

marked, but the attached documentation shall indicate the information specified from a) to g).
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5237
Replace entire subclause with the following:

The connection of piping directly to the indoor unit may be made with permanent or non-permanent
joints. All other joints in the piping in the occupied space shall be made with permanent joints.

5292
Replace entire subclause with the following:

For each refrigerating system, protection devices shall be provided according to the flowcharts as
indicated in Figures 1 a), b), c¢), and d).

Figures 1 a), b), ¢), and d) shall be considered in relation to one another in order,to determine the
protective devices.

The categories included in the figures can be determined by applying Annéx C.

Examples of the arrangement of pressure relief devices in refrigerating systems are given in
Annex E.

Replace Figure 1 a), b), ¢) and d) with the following:
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START - Repeat all steps for each part of the refrigerating system

A pressure relief valve, mounted on the discharge side of the pump, is require

ot

It.

Excessive internal Yes | which is venting to the suction side of the pump or to the liquid reservoir
pressure caused by liquid (e.g., surge drum).
pump? Alternative measures can be used in order to ensure the same result, e.g.,
minimum flow lines
No
L Protect the part of the refrigerating system by a low pressure cutout for the
Excessive internal . ; . . . . [
Yes | compressor(s) combined with a fluid flow interlock in the secondary circy
pressure due to low bri N
temperature/freezing? (eg, brine circuit).
p & Alternative measure can be used in order to ensure the)same result.
No
If practicable, avoid pressure rise due to liquid expansion by means of lock
Excessive internal Yes valves in open position.
pressure caused by liquid In all other cases apply pressure relief devices as requires for
expansion? internal/external heat sources.
Alternative measure can be used in order to ensure the same result.
No
If practicable, stop.the heat source by means of a safety switching device
limiting the pressure in a fail safe manner.
Excessive internal In all other ¢aseés minimum one pressure relief valve is required. For
pressure caused by Yes | protectedpressure equipment of category 11/111/IV adequate provisions shall
internal/external heat be proyided to allow dismounting of the pressure relief valve without risk
source(s)? This\can be achieved e.g., by applying 2 pressure relief valves (each having
the-required capacity) connected via the changeover valve or two locked
valves, but other alternatives can be used in order to ensure the same resy
No
B L . v If pressure equipment of category > I is integrated into the refrigerating
xcessive 1nte1;ing es system and requires protection against pressure, apply protection devices|
pressure cagss ) y according to Figure 1b).
COMPEEIRTTS: In all other cases: apply measures according to Figure 1c).
No ‘
Excessive internal
Yes

pressure caused by
driving heat source of

Apply measures according to Figure 1d).

sorption system?

No‘

END |

a) Protection of the refrigerating system against excessive pressure

© IS0 2020 - All rights reserved
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START |
Positive displacement No A pressure limiter or a pressure relief device or a surge protection device is
compressor? required.
Yes

T D

bometric swept volume No
br compressor < 25 L/s

A pressure relief device sized for the compressor(s) mass flow according to

5.2.7 is required.

Yes

Is the set pressure of

Yes the relief device > PS of No

the part of the
refrigerating system?

A
ed

pressure cut out is required for
ch compressor, but alternatively

A safety pressure cut out and a
second parallel pressure cut out,

A pressure cut out is required
for each compressor.

a pressure limiter may be regarded which are electrically connected
sufficient for smaller systems, see in series, is required for each
the NOTE. COmpressor.

NO'

proy

E For systems with refrigerant charge less than 100 kg,‘a pressure limiter is regarded sufficient
rided the automatic reset does not lead to an increasedsafety risk.

b) Protection of the refrigerating system against excessive pressure
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compressor protection system according to
IEC60335-2-34 before PS of the part of the
refrigerating system is reached?

Refrigerating system complies with intrinsic safety | Yes
testin Annex D?
No
Is the compressor switched off by a motor- Yes

No‘

A pressure limiter is required.

c) Protection of the refrigerating system againstexcessive pressure

START

Yes

No additional requirements.

Heat input > 70 kW?

No

A safety pressure cut out in conjunction with)a
switch-off/shut-off device which isolates‘the
heat supply to the generator in a fail-safe
manner for the sorption system.

A safety pressure cut out and a second pressure cuf
out, electrically connected in series, in conjunction
with a switch-off/shut-off device which isolates thg
heat supply to the generator in a fail safe manner for
the sorption system.

Gas-fired sorption system?

Yes ‘

Apply additional requirements according to
relevantinational or regional standards or
codes.

d) Protection of the refrigerating system against excessive pressure

No additional requirements.

Figure 1 — Protection of the refrigerating system against excessive pressure

5216

Replace the first paragraph with the following:

Refrigerating systems using A2, A2L, A3, B2, B2L or B3 refrigerants shall be constructed so that any
leaked refrigerant will not flow or stagnate and cause a fire or explosion hazard where electrical
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