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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 w

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 criteriasneeded for
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 Teehnical 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 —

rit 2.
L U J

Installation site

AMENDMENT 1: Update of the requirements for machinery
rooms and emergency mechanical ventilation

Clause 3

Replace the introductory paragraph with the following:

For the purposes of this document, the terms and definitions given.in ISO 5149-1 and the following apply.

[SO and [EC maintain terminological databases for use in staiidardization at the following addressd

— ISO Online browsing platform: available at https://Www.iso.org/obp

— IEC Electropedia: available at http://www.electropedia.org/

4.2, first paragraph
Replace the paragraph with the following:

Refrigerating systems sited in thé-open air shall be positioned to avoid refrigerant flowing from|
system into the building or othérwise endangering people.

NOTE Possible methods.torachieve this include one or more of the following:

— location of the refrigerant containing part of the refrigeration system (except piping) at least 6 m away
any opening to the-building,

— use of barriets of at least 1 m height between the system location and the inlet ventilation opening to 4
the flow-ofTeaked or vented refrigerant,

— locatiéon of the inlet ventilation opening at least 1 m above the level at which the system is installed.

The-discharge opening from safety relief devices shall be positioned 6 m away from and oriente
direct vented refrigerant away from inlet ventilation openings.
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4.6, last sentence

In the last sentence, replace the reference to "ISO 5149-1:2014, 5.2.17" with "ISO 5149-1:2014, Annex A".

513

Replace 5.13 with the following:
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5.13 Ventilation
5.13.1 General

The ventilation of machinery rooms shall be sufficient for background ventilation (if required),
temperature control under normal operating conditions, occupancy and emergencies.

NOTE Details of background ventilation are given in 5.14.1.3.

Air from machinery rooms shall be vented outdoors using mechanical ventilation in the event of a release
of refrigerant due to leaks or rupture of components. This ventilation system shall be independent ef
any|other ventilation system on the site.

Proyision shall be made for a sufficient supply of outside replacement air and a good distributionyof that
air ¢ver the machinery room avoiding dead zones.

Opepnings for exhaust from the machinery room to the outside shall be positioned to avoid're-circulation
into[the room.

5.13.2 Ventilation for temperature control under normal operating conditions

Ventilation shall be designed to limit the temperature rise of air to 10 K. above outdoor ambient
temJ)erature when the equipment is operating at maximum capacity. f, the heat emission from the
sysflem is not known, it shall be taken to be 10 % of the connected compressor motor power.

NOTIE The figure of 10 % allows for heat gain from air-cooled electfic motors and heat radiation from hot
surfpces. If the motors are water-cooled or cooled by the refrigerant flow, or if the hot surfaces are insulated then
it mqiy be appropriate to reduce this allowance.

5.13.3 Ventilation when machinery room is occupied

For [ventilation purposes, there shall be a minimum.of-four air changes per hour when the machinery
rooin is occupied.

5.13.4 Emergency mechanical ventilation

If ggs detection is required in the machinery room, then emergency mechanical ventilation shall be
proyided. The emergency mechanical:Ventilation system shall be activated by a detector(s) located in
the machinery room. The detector(s) shall be as specified in Clause 9.

Thefe shall be at least two independent emergency controls, one or more located outside the machinery
room and one or more inside the machinery room.

Whén the necessary vertilation rate cannot be achieved due to shutdown or failure of the equipment,
an dudible and/or visual'alarm shall be initiated and, where relevant, electrical supplies shall also be
terminated.

5.13.5 Requited airflow for emergency mechanical ventilation

The| emergericy mechanical ventilation for the machinery room shall be sufficient to achieve an air
changetate of at least 15 air changes per hour in the part of the room in which the refrigeration system
is ipstalled. If the room extends more than 5 m in any direction from the refrigeration equipment

then the volume used in the air change calculation shall be the product length, width and height of the
equipment plus 2 m in each direction, or the volume of the room, whichever is smaller. The emergency
mechanical ventilation system shall be installed to ensure that effective air change in the location of the
equipment is achieved, for example by positioning the extract duct close to the equipment and on the
opposite side to the source of supply air.

5.13.6 Mechanical ventilation openings

Mechanical ventilation openings shall be made in the position and of sizes to permit sufficient airflow
considering the characteristics of the refrigerant, the choice of intake or exhaust, and the performance
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of the ventilator. The intake and exhaust openings shall be arranged to evacuate the refrigerant under

all conditions of leaking refrigerant.

514

Replace 5.14 with the following:

5.14 Additional measures for flammable refrigerants (classes 2L, 2 and 3)

5.14.1 General

5.14.1.1 Location

The machinery room location shall depend on the amount of charge in the refrigerating system.

Machinery rooms with flammability class 2L, 2 and 3 refrigerants, where the risk of explosion
occur because it is possible for the concentration of refrigerant to reach the lower flammability lj
shall comply with the requirements of hazardous areas. Some explosion,relief (e.g. frangible wa
roof) shall be provided.

5.14.1.2 Emergency exhaust ventilation

The emergency exhaust ventilation shall be either

a) in the airflow with the motor outside the airflow, or

b) rated for hazardous areas as required in ISO 51494272014, 5.2.16.

The fan shall be located to avoid pressurization of'the exhaust ductwork in the machinery room.

The fan shall not cause sparks to occur if it centacts the duct material.

The outlet from the exhaust ventilatioi/shall not be restricted but have means of keeping rubll:]ish,

leaves, and birds from entering. The bottom of any rising ductwork open to the outside shall ha
drain with a trap for rainwater and*with access for inspection.

5.14.1.3 Ventilation for bagkground ventilation for flammable refrigerants

Background ventilation shall be provided if required in order to ensure that the release of flamm

refrigerant does not result in the creation of a hazardous zone of greater volume than a ZOHE]Of

negligible extent as(defined in [EC 60079-10-1. The background ventilation shall operate at all ti
that flammable nefrigerant is contained in the system whether or not the system is running. If
design minimufroutdoor ambient temperature is lower than the saturated suction temperature of
refrigerant under running or standstill conditions, then measures shall be taken to prevent refrige
condensingin the compressor.

NOTE Appropriate measures to prevent refrigerant condensing in the compressor can include gej
heating of the plantroom, heating of the inlet air to maintain a room temperature not less than the compre
suction saturated temperature or sufficient trace heating of the compressor body to prevent the condensatid
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Combustion equipment shall not be installed in a machinery room containing an A2L, A2/A3

refrigerating system.

5.14.3 Maximum surface temperature

Hot surfaces shall not exceed a temperature of 100 K less than the auto-ignition temperature of the

refrigerant.
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Add the following subclause after 5.14, before Clause 6:

5.15 Additional requirements for R-717

5.15.1 Drainage

To preve ill reaching e wate hmen em shall be desiened and in od

The|machinery room floor shall be designe in orer to prevent liquid R-17 fro silli ot fro th
room. The drain from the catchment system shall be normally closed.

Firg sprinkler (water) systems shall not be permitted in machinery rooms with R-717 refrigerating
systlems of more than 200 kg of R-717 charge.

6.3.8.2
Replace the text with the following:

Exhpust ventilation openings shall be designed and located to prevent flow of the exhaust air into
venfilation air intake openings.

NOTIE Possible methods to achieve this include one 0r'more of the following:
— |use of directional louvres on the exhaust,
— [addition of ductwork to the exhaust opening’to direct the exhaust air beyond the intake opening,

— |use of barriers of at least 1 m height between the exhaust and the inlet to block the flow of exhaust air.

9.4.2
Replace 9.4.2 with the following:
9.4.2 Refrigerant.détectors for A2L, A2, B2L (except for R-717), B2, A3, and B3 refrigerants

An pppropriate, fefrigerant detector for a group A2L, A2, B2L (except for R-717), B2, A3, and B3
refriigerant shall activate the alarm signal at a level not exceeding 25 % of the LFL of the refrigerant.
The|detector'shall continue to activate at higher concentrations. The detector shall be set lower for the
toxigity,iflapplicable, and a specific detector for toxicity shall be used. It shall automatically activate an
alarmystart mechanical ventilation, and stop the system when it triggers.

Bibliography
Add the following reference:

[3] [IEC 60079-10-1, Explosive atmospheres — Part 10-1: Classification of areas — Explosive gas
atmospheres
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