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Foreword

3:2014(E)

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 matters of
electrotechnical standardization.
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Scope

part of ISO 5149 is applicable to the installation site (plant space and sebpvices).
irements for the site for safety, which could be needed because of, but not directly coni
efrigerating system and its ancillary components.

part of ISO 5149 is applicable to new refrigerating systems, extensions or modification
bms, and for used systems being transferred to and operated on dnether site. This part
applies in the case of the conversion of a system for another refrigerant.

Normative references

following documents, in whole or in part, are normatively referenced in this docum
pensable for its application. For dated references, only the edition cited applies. H
ences, the latest edition of the referenced document (including any amendments) appli

5149-1:2014, Refrigerating systems and heat pumps — Safety and environmental requ
1: Definitions, classification and selectioni.criteria

5149-2:2014, Refrigerating systems‘dnd heat pumps — Safety and environmental requ|
2: Design, construction, testing, mdrking and documentation

| 3850, Safety of machinery.~=Emergency stop — Principles for design

b0204-1, Safety of machinery — Electrical equipment of machines — General requirement}

b0364-1, Low-voltage'electrical installations — Part 1: Fundamental principles, assessmelj
pcteristics, definitions

b0364-5, Electrical installations of buildings — Part 5: Selection and erection of electrical

Terms and definitions

It specifies
ected with,

5 of existing
of ISO 5149

ent and are
or undated
bS.

irements —

irements —

it of general

equipment

For ti s 4 Ftefimitt . TSO-5149=1 t-

4 Location of refrigerating equipment

4.1

General

Refrigerating equipment can be sited outside the building in the open air, in a designated machinery
room, in occupied areas, or in unoccupied areas not designated as a machinery room.

The refrigerating equipment can be contained in a ventilated enclosure provided by the manufacturer.
Requirements for this enclosure are given in ISO 5149-2:2014, 5.2.17.
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4.2 Refrigerating equipment located in the open air

Refrigerating systems sited in the open air shall be positioned to avoid refrigerant leaking into the
building or endangering people. If sited on the roof, the refrigerant shall not be able to flow across the
roof into any ventilation fresh air opening, doorway, trap door, or similar opening in the event of a leak.
Where a shelter is provided for refrigerating equipment sited in the open air, it shall have natural or
forced ventilation.

A room where at least one of the longer walls is open to the outside air by means of louvres with 75 %
free area and covering at least 80 % of the wall area (or the equivalent if more than one wall is to
outside) is considered as being in the open air.

4.3 Refrigerating equipment located in a machinery room

When a mgchinery room is chosen as the location of the refrigerating equipment, it shall meet the
requirements specified in 5.1 to 5.14. Where the charge of a refrigerant is above the(practical limits
specified in|ISO 5149-1, the refrigerating system shall be located in a special machinexy room unles the
ignition soyrces in the machinery room meet the requirements of 5.3, 5.4, and 5.144.

NOTE1 Agdditional requirements could be needed for refrigerating systems containiing R-717 or other B2L, B2,
B3, A2L, A2, pnd A3 refrigerants as specified in 5.12.

NOTE 2  Where housing around refrigerating equipment is sufficiently large for people to enter, the housing is
considered as a machinery room and requirements for such rooms apply.

4.4 Refrigerating equipment located in the occupied space

The requirgments shall be as specified in [SO 5149-1:2014;,Annex A.

4.5 Refrigerating equipment located in unoccupied areas not designated a machinery
room

If this area {s sealed from any occupied areafthe requirements shall be as those for a machinery room. If
the area carnnot be sealed from any occupied space, then the refrigerating machinery shall be considered
as located i a human-occupied space and requirements for such spaces shall apply.

4.6 Refrigerating equipment located in a ventilated enclosure within an occupied space

The ventilated enclosure containing the refrigerating system shall have a ventilation duct as specjfied
by the maniifacturer. The/duct shall be no greater in length and have no more bends than the maxigpum
number spdcified by thedmianufacturer. The room into which the ventilated enclosure is installed ghall
be at least [L0 times¢the volume of the enclosure and shall have sufficient make up air to replace any
exhausted {ir. Thesventilation from the enclosure shall be to outside air or to a room having a minifnum
volume spefified\in [SO 5149-1:2014, 5.2.17 for an occupied space.

4.7 Piping duct or shaft
Where hand-operated shut-off devices are mounted in a piping duct or shaft designed for human entry,

the duct or shaft shall have more than one escape exit. The duct shall have atleast 1,2 m of ceiling height.

5 Machinery rooms

5.1 Occupancy of machinery rooms and special machinery rooms

Machinery rooms should not be used as occupied spaces. The building owner or user shall ensure that
access is permitted only by instructed personnel doing the necessary maintenance to the machinery
room or general plant. If machinery rooms are occupied for significant periods, e.g. used as a building

2 © ISO 2014 - All rights reserved
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maintenance workspace, they shall be considered as occupied spaces under occupancy category c,
“Authorized Occupancy” given in ISO 5149-1.

A special machinery room shall not be used as an occupied space.

In accordance with ISO 5149-4, when occupied for maintenance or repair, a duly authorized person,
familiar with the use of the emergency protective equipment and emergency procedures, should be
available near to the machinery room during such occupation in case of an emergency.

5.2

Venting from or through the machinery room

Refrfigerant shall be prevented from entering neighbouring rooms, staircases, courts, g2
buildling draining systems. The escaping gas shall be vented outdoors.

The
seal

5.3
Whd

e shall be no airflow to an occupied space through a machinery room unless thevair is
bd to prevent any refrigerant leakage from entering the air stream.

Combustion equipment and air compressors

re a piece of combustion equipment is located in a machinery¥oom containing r

equipment, the combustion air supply for combustion engines, boilers, or the supply

com
is in|
com
ente

5.4

Opel
weld
and

NOT

The
com

5.5
Mac

oil f
requ

5.6

bressors shall be drawn from a place where there is no refrigerant gas. If such a piece o
stalled in a machinery room, the combustion air for combustion engines or the suppl
bressors shall be ducted from outside in such a manner, as to prevent any refrigerant lg
ring the combustion chamber.

Open flame

1 (naked) flames shall not be permitted in machinery rooms or special machinery room
ing, brazing, or similar activity and then,provided that the refrigerant concentration i:
hdequate ventilation is ensured. Such,open flames shall not be left unattended.

»
L

When therefrigerantin the réfrigerating machinery is R-744, the use of an open flame can i

ventilation rate for welding.and brazing shall be adequate, considering the combustion
bustion) of any refrigerant ¢ontained in the room.

Storage

hinery rooms shal not be used for storage with the exception of tools, spare parts, and
br the installed’equipment. Any refrigerants and flammable or toxic materials shall i
ired by pational regulations.

Rémote emergency switch

ngways, or

ducted and

bfrigerating
air for air
 equipment
y air for air
akage from

5, except for
s monitored

e permitted.

products of

compressor
e stored as

A re

Ote SWItTIT for SToppINg the TefTigerating SyStent shatt be provided outside the 100

, hear the

machinery room. A similar-acting switch shall be located at a suitable location inside the room. The
switches shall meet the requirements for emergency switches in accordance with ISO 13850 and
IEC 60204-1.

5.7

Exterior openings of the machinery room

Exterior openings shall not be situated within 2 m of building emergency exit staircases or other building
openings, e.g. windows, doors, ventilation inlets, etc.
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5.8 Piping and ducting

All piping and ventilation ducting that passes through walls, ceiling, and floors of machinery rooms shall
be sealed where it passes through the walls, ceiling, or floors. The sealing shall have at least equivalent
fire-resisting properties to the walls, ceiling, or floor.

NOTE1 Discharge pipes from relief devices, safety valves, and fusible plugs can diffuse the charge into the
air by adequate means but away from any air intake to the building or discharge into an adequate quantity of a
suitable absorbing material.

Relief devices for refrigerants in group Al can discharge into the machinery room provided the system
charge is lessthan the limits setin -Annex A of SO 5149.1:2014. Such discharges of refrigerant should

take place go that persons and property are not endangered.

5.9 Normal lighting

Fixed lightihg shall be selected and positioned in spaces containing refrigerating equipiment to prdvide
adequate illumination for safe operation. The illumination level and location shall,be as required by
national regulations. Filament light bulbs shall be protected by “splash-safe” covers (IP X4) in machipery
rooms contpining R-717 refrigerating systems.

5.10 Emergency lighting

A fixed or pprtable emergency lighting system shall be provided, adequate to allow operation of confrols
and evacuafion of personnel, when normal lighting fails.

5.11 Dim¢nsions and accessibility

The dimengions of the machinery room shall allow easy installation and sufficient room for serice,
maintenande, operation, repair, and disassembly of the refrigerating equipment, including suffigient
space for pdrsons wearing personal protection equipment.

If necessary}, catwalks and fixed ladders shallbe'provided in order to avoid standing or walking on piping,
fittings, thejir supports and supporting structures, and components during the operation, maintengnce,
inspection, pnd repair of the refrigerating system.

There shall|be clear headroom of atléast 2 m below equipment situated over gangways and permanent
workplaces

NOTE Headroom is definéd’as 2 m above the walking surface.
5.12 Doors, walls,-and ducts

5.12.1 Dogrs,andopenings

: Lall L pa | H £ | d ££: o3 £3 L £
MaChlnery oS —Stramr ave oo S opehin g ottwaraant— Surcie T Mo er—ToensttrePersons can

escape in an emergency.

The doors shall be tight-fitting, self-closing, and so designed that they can be opened from inside (anti-
panic system).

The doors shall have at least 1 h fire-resistive construction, using materials and construction tested in
accordance with national regulations. There shall be no openings that permit unintended passage of
escaping refrigerant, vapours, odours, and all other gases to other parts of the building.

5.12.2 Emergency

Provision shall be made to facilitate immediate exit from the machinery room in the event of an
emergency.

4 © ISO 2014 - All rights reserved
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At least one emergency exit shall open directly to the open air or it shall lead to an emergency exit
passageway.

5.12.3 Walls, floor, and ceiling
Walls, floor, and ceiling between the inside of the building and of the machinery room shall have at least

a 1 h fire-resistive construction and be tightly sealed. They shall be of materials and construction that
are in accordance with national regulations.

5.12.4 Service ducts

Servlice ducts shall conform to the requirements of national regulations and they shallije sealed to
minimize escaped refrigerant leakage into the service duct and have the same fire resistaince as walls
and foors. Service ducts, including walkways and crawl spaces containing piping for.flammable or toxic
refrigerants, shall be vented to a safe place to prevent a dangerous accumulation (1.€. exceeds the limits
of ISO 5149-1:2014, A.1) of vapour in the event of a leak.

Servlice ducts shall not be used for ventilation or conditioned air.

5.12.5 Emergency ventilation ducts

Shedt metal for normal and emergency ventilation ducts shall beiinh accordance with nationdl standards
and [supported as required. After erection, all duct seams afidjoints shall be sealed to mjinimize gas
leakpge from the duct. The ventilation duct shall have the same fire resistance as the doors gind walls of
the machinery room.

5.13 Ventilation

5.13.1 General

The [ventilation of machinery rooms.shall be sufficient both for normal operating conditions and
emefgencies.

Air firom machinery rooms shall be vented outdoors using mechanical ventilation in case of|a release of
gerant due to leaks or rupture of components. This ventilation system shall be independent of any
other ventilation system on'the site.

Proyision shall be madéAfor a sufficient supply of outside replacement air and a good distribuition of that
air gver the machinery)room avoiding dead zones.

Openings for outside air shall be positioned to avoid re-circulation into the room.

5.13.2 Ventilation for normal operating conditions or when machinery room is occupied

Ventiilation shall be in accordance with national regulations with a minimum of four air ¢hanges per
hour when the machinery room is occupied.

5.13.3 Emergency mechanical ventilation

If gas detection is required in the machinery room, 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.

Emergency mechanical ventilation shall also be provided with two independent emergency controls,
one located outside the machinery room and the other inside.

In case the necessary ventilation rate cannot be achieved, an audible and/or visual alarm shall be
initiated and, where relevant, electrical supplies shall also be terminated.

© IS0 2014 - All rights reserved 5
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5.13.4 Required airflow for emergency mechanical ventilation

Airflow of the mechanical ventilation shall be at least the quantity obtained by Formula (1):

V=0,014m?> 1)
where

V  isthe airflow rate, in cubic metres per second (m3/s);

m is the mass of refrigerant charge, in kilograms (kg), in the refrigerating system with the larg-

est|charge, any part of which is located in the machinery room.

NOTE 0[014 is a conversion factor with units of (m3/s)(kg)-2/3.
5.13.5 Mec¢hanical ventilation openings
Mechanical|ventilation openings shall be made in the position and of sizes to permit sufficient airfflow
considering the characteristics of the refrigerant, the choice of intake or exhaust, and the performance
of the venti|ator. The intake and exhaust openings shall be arranged to evacuate the refrigerant upder
all conditiops of leaking refrigerant.
5.14 Machinery rooms for flammable refrigerants (groups. A2L, A2, B2L, B2, B3, and A3)
5.14.1 General
5.14.1.1 Lgcation

The machinery room shall be located in accordance'with local and national regulations, and depending

on the amo

Machinery
occur beca
shall comp
roof) shall

5.14.1.2 Emergency exhaustwentilation

The emergsg

a)

b) rated fq

y
e provided in accordance' with national regulations.

in the alirflow with the motor outside the airflow, or

nt of charge in the refrigerating system.

rooms with group A2L, A2, B2L, B2, A3, and B3 refrigerants, where the risk of explosior]
e it is possible for the concentration of refrigerant to reach the lower flammability 1
with the requirements(of hazardous areas. Some explosion relief (e.g. frangible wa

ncy exhaustyentilation shall be either

r hazardous areas as required in ISO 5149-2:2014, 5.2.16.

can
imit,
11 or

The fan sha

I'be located o avold pressurization o the exnaust ductwork in the machinery roomn.

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

The outlet from the exhaust ventilation shall be in accordance with national regulations. The outlet
shall not be restricted but have means of keeping rubbish, leaves, and birds from entering. The bottom
of any rising ductwork open to the outside shall have a drain with a trap for rainwater and with access
for inspection.

© ISO 2014 - All rights reserved
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5.14.2 Additional requirements for R-717

5.14.2.1 Drainage

To prevent R-717 spill reaching surface waters, a catchment system shall be designed and installed in
accordance with national regulations. The machinery room floor shall be designed in order to prevent
liquid R-717 from spilling out from the room. The drain from the catchment system shall be normally
closed.

5.14.2.2 Specific equipment for emergency washing

For i{-717 or other caustic or skin or eye irritant refrigerant, easily accessible eyewash andbody shower
facilfties shall be provided outside the emergency exit from the machinery room. An autonjatic drench
shower, providing at least 1,5 1/s flow at between 25 °C and 30 °C, shall be provided.

5.14.2.3 Fire sprinkler systems

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

5.14.3 Combustion equipment

Compustion equipment shall notbe installed in a machinery réeni containingan A2L, A2/A3 refrigerating
system.

5.14.4 Maximum surface temperature
Hot purfaces shall not exceed a temperature ofi100 K less than the auto-ignition temperature of the

refrigerant.

6 Requirements for alternative provisions

6.1 | General

Where an indoor unit is in,‘or the piping passes through, an occupied space having a volyme of such
size [so that the total charge exceeds the allowable charge specified in ISO 5149-1:2014, [A.5, special
proviisions can be made to ensure safety.

6.2 | Occupied'space

If the indoerirnit is installed at a height less than 1,8 m, an indoor unit fan, circulator, or|mechanical
ventjiilatiow~shall be provided to avoid the risk and shall operate continuously or be tufrned on by
a defector. If a transfer opening at the floor level is provided such as a gap below the d:&, low-level
instattatiomrwithrout=ir TTXIZ TS du,cp'Ld‘ulc.

The space where the indoor unit is installed shall be of general occupancy. Indoor units shall not be
used in a sealed room without ventilation to the outside of the room. The indoor system shall be used to
provide for human comfort.

The indoor equipment and pipes shall be securely mounted and guarded such that accidental rupture of
equipment cannot occur from such events as moving furniture or reconstruction activities.

6.3 Ventilation

6.3.1 General

[SO 5149-1:2014, A.5.2.2 or A.5.2.3 can require employing ventilation as a safety measure.

© ISO 2014 - All rights reserved 7
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Ventilation shall be made to a place where sufficient air is available to dilute the leaked refrigerant such
as outdoors or alarge space. The indoor place used to provide ventilation air shall have sufficient volume,
including the volume of the room in which the indoor unit is installed, to ensure that the quantity limit
with minimum ventilation (QLMV) value is not exceeded. Indoor ventilation shall be made to a room
that has enough volume to satisfy the QLMV value in total with the occupied space volume. Natural
ventilation to outdoors shall not be taken into account.

NOTE

QL

MV values can be found in ISO 5149-1:2014, Annex A.

6.3.2 Dilution transfer openings for natural convection

Dilution tra3
opening arg
divided intq

nsfer opening shall be provided in both high and low level locations. Each high and
a of transfer opening shall be at least the value obtained by Formula (2). This area.cd
two or more openings in each high and low location. These shall be located near-the

low
n be
loor

and near the ceiling respectively. If the ceiling is suspended and the wall is not provided’hetween the

next rooms|above the ceiling, upper opening is not necessary.

AZO'OOBZXQLM—I:IIXV (2)
where

A is the required opening area, expressed in square metres{(m?);

M is the refrigerant charge, expressed in kilograms (kgJ;

4 is the room volume, expressed in cubic metres (a3);

QLMYV | is the quantity limit with minimum ventilatien as given in ISO 5149-1:2014, A.5.2,

expressed in kilograms per cubic metre (Kg/m3).

The lower gdge of the lower opening shall be.aheight of 0,2 m or less from the floor. The upper edge of
the upper opening shall be equal to or higher than the upper edge of the door opening.
6.3.3 Mec¢hanical ventilation
6.3.3.1 Required airflow
The actual, hot nominal, airflow of the mechanical ventilation shall be at least the quantity that satisfies
Formula (3].

Mz_lnxvln(l_QxRCL] 3)

Q 10

where

M is the refrigerant charge, expressed in kilograms (kg);

%4 is the room volume, expressed in cubic metres (m3);

10  isthe expected maximum leak rate, expressed in kilograms per hour (kg/h);

Q is the ventilation airflow, expressed in cubic metres per hour (m3/h);

RCL is the Refrigerant Concentration Limit, in kilograms per cubic metre (kg/m3), as given in

[SO 817;

© ISO 2014 - All rights res
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A simplified calculation is given in Formula (4). The airflow that satisfies this formula can be employed
instead of the value obtained above. However as a consequence of the simplification, it provides a higher

airf

6.3.

low value.

10

C=RreL

3.2 Mechanical ventilation openings

(4)

The lower edge ofthe mechanlcal ventllatlon openlng shall be as low as practlcable Exhaust ventilation

accofrdance with Clause 9.

6.4.

Safety shut-off valves

|  General

If safety shut-off valves are employed as a safety measure:aceording to A.5.2 of ISO 5149-]
they|shall be provided at appropriate position in a refrigerating circuit. In the event of refri

the

yalves shall shut off the refrigerant so that the amount of refrigerant leaked into the occ

is legs than the QLMV value in the occupied space.

RCL(value, as given in ISO 817, shall be used:itistead of QLMV for the lowest undergrot

the
of a

building. Valves shall isolate the refrigeration circuit from the occupied space under
detector in accordance with Clause 9.The manufacturer of the equipment shall provi

necgssary to calculate the amount of refrigerant that could leak into the occupied space.

6.4.

2 Location

Shuttoff valves shall be located.outside of the occupied space and shall be positioned to enab

—

ma

6.4.

mtenance by an authorized person.

3 Design

Valvgs shall be_designed to close in the event of an electric power failure, e.g. spring rety
valves.

Valvgs in the refrigeration circuit shall be able to shut-off the refrigerant flow in the event
refr1gerant without unduly affecting the normal operation flow.

7

7.1

ation to the

detector in

:2014, then
cerant leak,
upied space

ind floor of
the control
de the data

e access for

rn solenoid

of a leak of

Electrical installations

General requirements

The general electrical installation of the refrigerating and other equipment including lighting, power, etc.,
shall conform to national regulations and the provisions in IEC 60364-1 and IEC 60364-5 as appropriate.

NOTE Additional guidance can be found in IEC/TR 61200-52.
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7.2 Main power supply

The electrical power supply to a refrigerating system shall be electrically arranged so that it can be
switched off independently of the electricity supply to other electrical equipment in general and, in
particular, to any lighting system, ventilation unit, alarm, and other safety equipment. The connection
of the main power supply to the refrigerating machinery shall be in accordance with IEC 60204-1.

7.3 Electrical equipment in machinery rooms in which a refrigerating system contains
class 2L flammability refrigerants

Electrical equipment in rooms in which a rpfrigprqfing system containing anly 21 rpfrigprnnf islocated
need not copform to the requirements for hazardous areas.

8 Safetyjalarms

8.1 Gendral

If an alarm |s employed to warn of a leak in the machinery room (see Clause 9)or-in the occupied space,
the alarm shall warn of a refrigerant leak in accordance with 8.3. The alarm shall be turned on by the
signal from|the detector in accordance with Clause 9. The alarm shall also alert an authorized pers¢n to
take appropriate action.

If the system charge exceeds the practical limit multiplied by thé\room volume or 20 % of the Lower
Flammability Limit (LFL) multiplied by the room volume, an alarfsystem according to the requirements
of 8.3 shall pe installed.

8.2 Alarm system power

In cases whjere an alarm system is installed, the,power source of the alarm system shall not supply
any other re¢frigerating system which the alarmr$ystem is protecting or equipment that can generate a
refrigerant leak hazard. The alarm system shall-comply with the requirements for fire alarms.

NOTE Bhckup power using batteries can be used for the alarm system.
8.3 Alarim system warning

8.3.1 Gerleral

The alarm slystem shall warn both audibly and visibly, such as both aloud (15 dBA above the backgr¢und
level) buzzgr and a flashing lamp.

8.3.2 Alarm formachinery room

The alarm }rcfnm shall AR br\th incidn 3nd r\utcidn tlﬁn mar‘]fn'nnry room-orat ]aacf ihcidn "A'YI’\DFCI Sed
in an occupied space. The outside alarm can be installed in a security or supervised location.

8.3.3 Alarm for occupancy

At least one alarm inside the occupancy shall be installed. For occupancy A (see ISO 5149-1), the alarm
system shall also warn ata supervised location, such as the night porter’slocation, as well as the occupied
space. The outside alarm can be installed in a watch room or other supervised location, such as the night
porter’s location.
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8.4 Additional alarm system requirements for R-717 systems with charges above
4500 kg

The refrigerating system user/owner shall ensure that a continuously attended station is provided as
a central alarm station. Specialized personnel shall be present on site within 60 min of an alarm. The
personnel can also be informed of the alarm by technical equipment, e.g. mobile telephone, pager, etc.

9 Detectors

9.1

General

Whse
dete)
vent

9.2

The
the 1

At le
and

refrigerants lighter than air.

n the concentration of the refrigerant can exceed the practical limit in accordance-with
ctors shall atleastactuate analarm,and in the case of the machinery room the emergencyj
ilation. They shall conform to the requirements given in 9.2 to 9.5 as appropriate.

Location of detectors

location of detectors shall be chosen in relation to the refrigerant@and they shall be log
efrigerant from the leak will concentrate.

ast one detector shall be installed in each machinery room.-or the occupied space being
or at the lowest underground room for refrigerants heayier than air and at the highe

[SO 5149-1,
mechanical

ated where

considered
st point for

9.3 | Function of the detector

The |sensor shall detect the leaked refrigerant or the oxygen deprivation and shall conform to the
reqyirements of 9.4 and 9.5. Oxygen sensors shall not be used with systems containing R-717 or carbon
dioxjde.

9.4 | Type and performance of a-detector

9.4.1 General

Any puitable detector can he'wsed and shall give an electrical signal at the pre-set value of theq refrigerant
or oyygen concentration-(the pre-set value hereafter) thatactivates the shut-off valves, the algrm system,
or the mechanical ventilation and/or other emergency controls.

The pre-set valu€ for the refrigerant detector at 30 °C or 0 °C, whichever is more critical, shgll be half or
less pf the RCL.concentration, as given in ISO 817. The pre-set value for the oxygen deprivation detector
shal] be 19,5%.

The
at of

Kerfsitivity tolerance of the detector shall be considered to ensure that the output signal
below the pre-set value. The tolerance of the detector shall take into account the +10

is triggered

% of power

line voltage tolerance. If an oxygen detector is used, it shall be reliable and accurate at the Acute Toxicity
Exposure Limit (ATEL) value when calculated for oxygen depletion.

The delay of the detector shall be 30 s or less at a concentration of 1,6 times the pre-set value.

An appropriate maintenance period shall be established for each type of detector used.

9.4.2 Refrigerant detectors for A2L, A2, B2L, B2 (except for R-717), A3, and B3 refrigerants

Arefrigerantdetector foragroup A2L, A2, B2L, B2 (exceptfor R-717), A3, and B3 refrigerant 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 toxicity, if applicable. It shall
automatically activate an alarm, start mechanical ventilation, and stop the system when it triggers.
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