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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 matters of
electrotechnical standardization.
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Introduction

The

purpose of this International Standard is to promote the safe design, construction, disposal,

installation, and operation of refrigerating systems.

The

industry response to the chlorofluorocarbon (CFC) issue has accelerated the introduction of

alternative refrigerants. The entry of new refrigerants and blends in the market and the introduction of

new

This
whepe

safety classifications prompted the revision of this International Standard.

International Standard is directed to the safety of persons and property on or near the premises

arafrigaration faosilitiag ara lacatad THinclndac cnacificatinne for- Fﬂ]“\v“l"\f‘“g fa f!g]‘\f c}r tem

This
envi
with
occy

Atte

o s T T O ot e C oo C ot e e O e e e o o pP ettt oro T o oo reoertt

International Standard is intended to minimize possible hazards to persons, ‘prpperty, and
Fronment from refrigerating systems and refrigerants. These hazards are essentially associated
the physical and chemical characteristics of refrigerants as well as the pressures‘and temperatures
rring in the refrigeration cycles (see Annex A).

htionisdrawntohazardscommontoall compression systems, such as hightemperature gtdischarge,

liquid slugging, erroneous operation, or reduction in mechanical strength ¢aused by corrosjon, erosion,

ther

Corr
arise

mal stress, fatigue stresses, liquid hammer, or vibration.

osion, however, should have special consideration as specific conditions to refrigerating systems
e due to the alternate frosting and defrosting or the covering of equipment by insulatiox.

Commonly used refrigerants except R-717 are heavier thamair. Care should be taken to avdid stagnant

pocK
mac
or rq

ets of heavy refrigerant vapours by proper locationof ventilation inlet and exhaust openings. All
ninery rooms are required to have mechanical yentilation controlled by oxygen defici¢gncy alarms
frigerant vapour alarms.
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INTERNATIONAL STANDARD ISO 5149-

1:2014(E)

Re

frigerating systems and heat pumps — Safety and

environmental requirements —

Part 1:
Definitions, classification and selection criteria

1

This
prov

maintenance, and repair of refrigerating systems and the recovery of refrigerants.

This
syst
and
This
a)
b)
0)
d)

This
cove

This
exis

This

Ann
loca

Ann
inre

Scope

International Standard specifies the requirements for the safety of persons an
ides guidance for the protection of the environment, and establishes procedtires for th

part of ISO 5149 specifies the classification and selection criteria ‘applicable to the r
ems and heat pumps. These classification and selection criteria are-dsed in ISO 5149-2,
SO 5149-4.

part of ISO 5149 applies to:

Fefrigerating systems, stationary or mobile, of all sizesincluding heat pumps;
secondary cooling or heating systems;

the location of the refrigerating systems;

Feplaced parts and added components after'adoption of this part of ISO 5149 if they are 1
n function and in the capacity.

part of ISO 5149 applies to fixed\or mobile systems, except to vehicle air conditioni
red by a specific product standard, e.g. ISO 13043 and SAE ] 639.

part of ISO 5149 is applicable to new refrigerating systems, extensions or modification|
ing systems, and for used systems, being transferred to and operated on another site.

part of ISO 5149 also applies in the case of the conversion of a system to another refrig

ex A specifiesithe limits for the quantity of refrigerant charge permitted in system;
ions and occapancy classes.

bx B specifies the criteria for safety and environmental considerations of different refrig
frigeration and air conditioning.

d property,
e operation,

pfrigerating
ISO 5149-3,

1ot identical

ng systems

s of already

Prant.

in various

erants used

Syst

bm< containing rpﬁ'igprnnfc which are notlisted in ISO 817 are not covered in this part

f1SO 5149.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

[SO 817:2014, Refrigerants — Designation and safety classification

[SO 5149-2:2014, Refrigerating systems and heat pumps — Safety and environmental requirements —

Part

2: Design, construction, testing, marking and documentation
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ISO 5149-3:2014, Refrigerating systems and heat pumps — Safety and environmental requirements —
Part 3: Installation site

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 817 and the following apply.

3.1 Refri
3.1.1

gerating system

absorptio
refrigerati
then being
subsequent

]

3.1.2
cascade sy
two or mor

to the evapgrator of another

3.1.3
directrele

system witlh one degree of separation from an occupied space

Note 1 to en
heated (e.g. 4

Note 2 to ent
the potential
be classed as

3.1.4
indirect sy
systems wi

3.1.5
double ind
indirect sy§

externally fo the space, and ¢60ls or heats a second heat-transfer medium fluid, which is brought

direct conta

3.1.6
limited ch{

system

g system in which refrigeration is effected by evaporation of a refrigerant, the\va
hbsorbed or adsorbed by an absorbent or adsorbent medium, respectively, fromwhich
y expelled at a higher partial vapour pressure by heating and then liquefied bi.cooling

Stem
e independent refrigerant circuits where the condenser of one systém rejects heat dir

hsable system

[ry: Systems in which the secondary coolant is in contactwith the air or the goods to be cool
pray systems) are direct releasable systems.

ry: For the purpose of this part of ISO 5149, direcfiand indirect systems are defined with respsg

direct or indirect depending on the system design.

stem
h more than one degree of separation from the occupied space

jrect system
tem for which the héat:transfer medium passes through a second heat exchanger lod

ct with the substance concerned (e.g. by sprays or similar means)

rge system

bour
it is

pctly

bd or

ctto

to leak refrigerant into an occupied space. When‘the system does not serve an occupied space, it can

ated
into

refrigerating systém in which the internal volume and total refrigerant charge are such that, with the

system idle

thelallowable pressure is not exceeded when complete evaporation of the refrigerant od

cCurs

3.1.7

high-pressure side
part of a refrigerating system operating approximately at the condenser pressure

3.1.8

low-pressure side
part of a refrigerating system operating approximately at the evaporator pressure

© ISO 2014 - All rights res
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3.1.9

refrigerating system (heat pump)

combination of interconnected refrigerant-containing parts constituting one closed circuit in which the
refrigerant is circulated for the purpose of extracting and rejecting heat (i.e. cooling and heating)

Note 1 to entry: Refrigerating is used to refer to the on-going process, while refrigeration is used to refer to
something that is completed, such as the equipment (refrigeration equipment).

3.1.10

self-contained system
complete factory-made refrigerating system in a suitable frame and/or enclosure, that is fabricated and
trangpor ted Luulplctc}y, orimrtwoor-moresectionsand-imwhichnmorefr tgerant-containing parts are
connjected on site other than by isolation valves, such as companion (block) valves

3.1.11

sealed system
refrigerating system in which all refrigerant-containing parts are made tight by-welding, Hrazing, or a
simijar permanent connection

Note|1l to entry: A connection that is tightness-tested for a leakage rate of lessthan 3 g refrigerant p¢r year under
a prgssure of at least 0,25 X PS, and where the mechanical joints are prevented from improper usq by the need
of a §pecial tool (e.g. glue), is considered as a similar permanent connection: This can include cappdd valves and
cappgd service ports.

3.1.12
system
set df components working together as a mechanism or-interconnected network

Note|1 to entry: Examples of systems are given in 4.2.

3.1.13

unitfsystem
self-fontained system that has been assembled, filled, ready for use, and tested prior to its|installation
and |s installed without the need for contnecting any refrigerant-containing parts

3.1.14

splif system
refrigerating system, air conditioner, or heat pump incorporating one or more refrigerant circuits,
comprising one or more faetory-built indoor units providing cooling or heating to the space and or more
fact¢ry-built outdoor units

3.1.15
multisplit system
spliffsystem with at least more than one indoor unit

3.2 | Location

3.2.]
crawl space

space that is generally accessed for maintenance only and where it is not possible to walk or access by
walking

Note 1 to entry: Usually, the height of crawl spaces is less than 1 m.

3.2.2
exit
opening in the outer wall, with or without door or gate

3.2.3
exit passageway
passageway in the immediate vicinity of the door through which people leave the building

© ISO 2014 - All rights reserved 3
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3.24
hallway

corridor for the passage of people

3.2.5

machinery room
enclosed room or space, with mechanical ventilation, sealed from public areas and not accessible to the
public, which is intended to contain components of the refrigerating system

Note 1 to entry: A machinery room can contain other equipment provided that the design and its installation

requirement

s are compatible with the requirements for the safety of the refrigerating system.

3.2.6

occupied s
spaceinab
period by p

Note 1 to ent
with respect
crawl ways,

3.2.7
open air
any unenclg

3.2.8

special ma
machinery }
element, (ej
competent |

3.29

ventilated
enclosure c
surroundin
air through

3.3 Pres

3.31
design pre
pressure ch

Note 1 to en
with regard

3.3.2

bace
1ilding which is bounded by walls, floors, and ceilings and which is occupied for a signifi
Prsons

ry: Where the spaces around the apparent occupied space are, by construction.ordesign, not air
to the occupied space, these can be considered as part of the occupied space, e.g. false ceiling v
jucts, movable partitions, and doors with transfer grilles.

sed space, possibly but not necessarily roofed

chinery room

oom intended to contain only components of the refrigerating system, having no combu
kcept where the refrigerating system is direct\gas fired absorption) and accessible on
personnel for the purposes of inspection, maintenance, and repair

enclosure

bntaining the refrigerating system:that does not enable air to flow from the enclosure t
b space, and has a ventilation system that produces airflow from the enclosures to the
a ventilation duct

sure

Ssure
osen for theStrength calculation of each component

Fo theirability to withstand pressure.

cant

tight
oids,

tion

ly to

the
bpen

ry: It isdsed for determining the necessary materials, thickness, and construction for components

tightness t

est pressure

pressure that is applied to test a system or any part of it for tightness under pressure

3.3.3

maximum allowable pressure

PS

maximum pressure which system or component is designed, as specified by the manufacturer

3.3.4

strength test pressure
pressure that is applied to test the strength of a refrigerating system or any part of it

© ISO 2014 - All rights reserved
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3.4 Components of refrigerating system

3.4.1

coil

part of the refrigerating system constructed from pipes or tubes suitably connected and serving as a
heat exchanger (evaporator or condenser)

Note 1 to entry: A header connecting the tubes of the heat exchanger is part of the coil.

3.4.2

compressor in which compression is obtained by changing the internal/volume of the compression
chamber

3.4.2.3

nonipositive displacement compressor
compressor in which compression is obtained without changing the internal volume of the compression
chamber

34.24
open compressor
compressor having a drive shaft penetrating the/fefrigerant-tight housing

3.4.
heat exchanger
devire designed to transfer heat between two physically separated fluids

3.4.
condlenser
heat{exchanger in which reffigerant vapour is liquefied by removal of heat

3.4.
condlensing unit
compination of ode jor more compressors, condensers or liquid receivers (when requiregd), and the
regylarly furnished accessories

3.4.
evaporater
heat| exe¢hanger in which liquid refrigerant is vaporized by absorbing heat from the substance to be
cooled

3.4.7
pressure vessel
any refrigerant-containing part of a refrigerating system other than

— compressors,
— pumps,

— component parts of sealed absorption systems,

— evaporators, each separate section of which does not exceed 15 | of refrigerant-containing volume,

— coils,

© IS0 2014 - All rights reserved 5
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control

piping and its valves, joints, and fittings,

devices, and

sectional dimension not greater than 152 mm.

3.4.8

fade-out vessel
vapour receiver connected to the low temperature stage of a limited charge cascade system which is of

sufficient si

ze to limit the rise in pressure during system standstill

pressure-containing components (including headers) having an internal diameter or largest cross

Note 1 to ent]
as vapour at

3.49
liquid rece|
vessel perm

3.4.10

internal ne
volume cald
parts withi

3.4.11

refrigerati
component
adsorber, li

3.4.12

surge drun
vessel cont3
return pipe

3.5 Pipir
3.5.1

brazed joint

joint obtain
higher than|

3.5.2

companion
pair of mat
joined befot

3.5.3

ambient temperature without exceeding the allowable pressure of the system.

jver
anently connected to a system by inlet and outlet pipes for accumulation of liquid refrigd

t volume
ulated from the internal dimensions of a vessel, after the subtraction of the volume o
n the internal dimensions

ng equipment
5 forming a part of the refrigerating system, e.g. compressor, condenser, generator, abso
quid receiver, evaporator, and surge drum

N
ining refrigerant at low pressure and temperature, and connected by liquid feed and va
5 to an evaporator(s)

g, joint, and fitting

ed by the joining of(metal parts with alloys which melt at temperatures that is gene
450 °C, but less than/the melting temperatures of the joined parts

(block) valve

e opening these valves or separated after closing them

'y: The receiver provides sufficient volume to accommodate the total refrigerant charge of the cilrcuit

rant

f the

rber,

pour

rally

ing stop‘valves, isolating sections of systems and arranged so that these sections cajn be

compression joint
pipe joint in which the tightening of a nut compresses a shaped ring that presses on the outside of the
pipe sealing the system

3.5.4

flanged joint
joint made by bolting together a pair of flanged ends

3.5.5

flared joint
metal-metal compression joint in which a conical spread is made on the end of the tube

© ISO 2014 - All rights reserved
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3.5.6
header
pipe or tube component of a refrigerating system to which several other pipes or tubes are connected

3.5.7
isolating valve
valve which prevent flow in either direction when closed

3.5.8
joint
connection which assures the gas-tight connection between parts

pipep or tubes (including any hose, bellows, or flexible pipe) for interconnecting the varioys parts of a
refrigerating system

3.5.10

quidk-closing valve
shuttoff device which closes automatically (e.g. by weight, spring force, quick closing ball) or has a closing
angle of 130° or less

3.5.11

service duct
duct containing the electrical supply, refrigerant piping, plumbing, other ducts, or equivalent service
reqyired for operation of the product

3.5.12
shut-off device
devife to shut off the flow of the fluid

3.5.13
tapdred thread joint
threpded pipe joint requiring filler materials in order to block the spiral leakage path

3.5.14

thrge-way valve
servjice valve that connects.one refrigerant line to one or two other refrigerant lines and generally
intended to permit servi€ing part of a refrigerating system without removing the refrigerant from the
complete system

3.5.15
welded joint
assembly of metal parts in the plastic or molten state

3.6 | Safety device

3.6.1
bursting disc
disc or foil which bursts at a predetermined differential pressure

Note 1 to entry: Bursting disc is also called rupture disc or rupture member.

3.6.2

changeover device

valve controlling two safety devices and so arranged that only one can be made inoperative at any one
time

3.6.3
fusible plug
device containing any material which melts at a predetermined temperature and relieves the pressure

© ISO 2014 - All rights reserved 7
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3.6.4

liquid level cut out
actuated device designed to prevent unsafe liquid levels

3.6.5

overflow valve
pressure relief device discharging to the low pressure side of the refrigerating system

3.6.6
pressure li
switching d

miter
evice for limiting the pressure that resets automatically

3.6.7
pressurer
pressure re

3.6.8

pressurer
pressure-ad
automatica

3.6.9
refrigeran

plief device
ief valve or bursting disc device designed to relieve excessive pressure automatically

plief valve
tuated valve held shut by a spring or other means and designed to relieye‘excessive pres|

ly

F detector

sensing devlice which responds to a pre-set concentration of refrigerant/in the environment

3.6.10

safety switiching device for limiting the pressure

type-appro

3.6.11
self-closing
valve that c

3.6.12
temperatu
temperatur

ed pressure-actuated device that is designed tostop the operation of the pressure genej

F valve
oses automatically, e.g. by weight or spting force

re limiting device
e-actuated device that is designed to prevent excessive temperatures

Note 1 to enffry: A fusible plug is not a teniperature limiting device.

3.6.13

type-apprd
component
following a

3.6.13.1

type-apprq
safety swit

ved component
for which the examination is performed on one or more samples of this componer
recognized.standard for type approval

ved pressure cut out
hing device for limiting the pressure that requires to be manually reset

sure

ator

t by

3.6.13.2

type-approved pressure limiter
safety switching device for limiting the pressure that automatically resets

3.6.13.3

type-approved safety pressure cut out
safety switching device for limiting the pressure that requires to be reset manually only with the aid of

a tool

© ISO 2014 - All rights reserved
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3.7

ISO 5149-

Fluid

3.71

lubr

icant

1:2014(E)

fluid present in the internal volume of the refrigerating system, present for the main purpose of
lubrication of wearing surfaces

3.7.2

azeotrope
blend composed of two or more refrigerants whose equilibrium vapour and liquid phase compositions
are the same at a given pressure, but can be different at other condition

Note

1 to entry: See Table B.3.

[SOURCE: ISO 817:2014, 2.5 — Note 1 to entry has been added.]

3.7.3

zeofrope

blenfd composed of two or more refrigerants whose equilibrium vapour and-liquid phase cq

are ot the same at any pressure below the critical pressure

[SOU
Note

3.74
hald
chen
case

3.7.5
hyd
chen

3.7.6
heat
HTH
fluid

3.7.7
autd
lowd

RCE: ISO 817:2014, 2.1.44]

1 to entry: See Table B.2.

carbon
hical compound consisting of halogen (fluorine,chlorine, bromine, or iodine), carbon, §
5, hydrogen

rfocarbon
hical compound consisting of hydrogen and carbon

-transfer fluid

(e.g. brine, water, air) for the transmission of heat

-ignition temperature
st temperature of a substance at or above which a chemical can spontaneously ignite

atm¢@sphere, without an external source of ignition, such as a flame or spark

3.7.§
outs
air f

ide dir
rom outside of the building

mpositions

ind in some

in a normal

3.79

refrigerant
fluid used for heat transfer in a refrigerating system, which absorbs heat at a low temperature and a low
pressure of the fluid, and rejects it at a higher temperature and a higher pressure of the fluid usually
involving changes of the phase of the fluid

Note

1 to entry: Refrigerants are listed in ISO 817.

[SOURCE: ISO 817:2014, 2.32 — Note 1 to entry has been added.]
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3.7.10

refrigerant type

chemical co

mpound or blend of compounds used as a specific nomenclature designation

Note 1 to entry: Designation is given in ISO 817.

3.711
toxicity

ability of a refrigerant or a heat-transfer fluid to be harmful or lethal or to impair a person’s ability to
escape due to acute or chronic exposure by contact, inhalation, or ingestion

Note 1 to enfpy=F

Qmnararyg diccamfortthat donc na it haaleh ic ot o cidarad o ho by 0]

3.7.12
flammabil
ability of a {

3.713

Tt

POty GroCoThToTrc oot o CoTIoTTITT po ot o o T oo Ta T C ot oo Cror rrrr oty

ty
efrigerant or heat-transfer fluid to propagate a flame from an ignition source

practical limit

concentrati
refrigerant

Note 1 to e

bn used for simplified calculation to determine the maximum ‘a¢ceptable amour
in an occupied space

try: Refrigerant Concentration Limit (RCL) is determined by tOxicity or flammability tests

practical limfit is derived from RCL or historically established charge limit.

3.8 Heat

3.8.1
heat-trans
circuit whig

transfer circuit

fer circuit
h is composed of at least two heat exchange¥s and interconnecting pipes

3.9 Refrigerant disposal

39.1
disposal
to dispose d

3.9.2
reclaim
to process U

3.9.3
recover
to remove 1

3.9.4

f or to convey a product usually for scrapping or destruction

sed refrigerantsto.new product specifications

efrigerdntin any condition from a system and store it in an external container

it of

[, but

recycle

reduction of contaminants in used refrigerants by separating oil, removing non-condensables, and using

devicestor

educe moisture, acidity, and particulate matter

Note 1 to entry: Devices can include filters and dryers.

3.9.5
reuse

use (charge) of recovered refrigerant without any processing to remove impurities

10
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3.10 Miscellaneous

3.10

a

factory made
manufactured at a dedicated production location under control of a recognized quality system

3.10

2

dilution transfer opening
opening which allows the leaked refrigerant to flow out from the room to an adjacent room or corridor
by density difference, dilution, convection, or ventilation

1:2014(E)

3.10:3

quantity limit with additional ventilation

charjge of refrigerant that results in a concentration equal to the Oxygen Deprivation.Limit
tota] charge leaked with the occupied space

Note[ 1 to entry: See A.5 for the use of Quantity Limit with Additional Ventilation (QLAV) to ma
systgms in occupied spaces where the level of ventilation is sufficient to disperse-the leaked refrig

(0DL), if the

hage risk for

erant within

pnstruction

ground level
alculation is

15 mjin.

3.10.4

quantity limit with minimum ventilation

charge of refrigerantthatresultsinaconcentration equal to the RCkinaroom ofnon-airtightc
withl a moderately severe refrigerant leak

Note|1 to entry: See A.5 for the use of QLAV to manage risk for;systems in occupied spaces not below
whete the level of ventilation is not sufficient to disperse the leaked refrigerant within 15 min. The
basefl on an opening of 0,003 2 m2 and a leak rate of 2,78 g/s:

4 Abbreviated terms

A/C Air Conditioning systems

ATEI Acute Toxicity Exposure Liniit

GWHP Global Warning Potential

HTF Heat-Transfer Fluid

ITH Integration Time Horizon

LFL Lower Flapimability Limit

MSDp Material Safety Data Sheet

ODL Oxygen Deprivation Limit

ODP ﬂvvgpn npprivafinn Potential

PS Maximum Allowable Pressure

QLAV Quantity Limit with Additional Ventilation

QLMV Quantity Limit with Minimum Ventilation

RCL

Refrigerant Concentration Limit

© IS0 2014 - All rights reserved
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5 Classification

5.1 Occu

pancies classification

For the purpose of this International Standard, occupancy classification shall be determined according

to Table 1.

Machinery rooms shall not be considered as an occupied space except as defined in ISO 5149-3:2014, 5.1.

Table 1 — Categories of occupancy

Categorijes General characteristics Examplesa
Generdl Rooms, parts of buildings, building where Hospitals, courts or prispns)thep-
occupancy — sleeping facilities are provided, tres, supermarkets, schools, lectlure
a — people are restricted in their movement, halls, public transport termini,
— an uncontrolled number of people are present, or |hotels, dwellings, aiid restaurants
— to which any person has access without being
personally acquainted with the necessary safety
precautions.
Supervided Rooms, parts of buildings, buildings where only a Business or professional offices
occupanicy limited number of people can be assembled, some laberatories, places for general
b being necessarily acquainted with the general safety |manufacturing, and where peoplle
precautions of the establishment. work
Authorized Rooms, parts of buildings, buildings where only Manufacturing facilities, e.g. for
occupanicy authorized persons have access, who are acquainted |chemicals, food, beverage, ice, ice-
c with general and special safety precautions of/thé cream, refineries, cold stores, dgir-
establishment and where manufacturing, proeessing, |ies, abattoirs, and non-public ar¢as
or storage of material or products take place. in supermarkets
a  The list df examples is not exhaustive.
NOTE Ofccupancies can be classified by national'requirements.
5.2 Systems classification
5.2.1 General

Refrigeratinfg systems are classified according to

— the metf
— the met
— thesub

— the refi

hod of extractingheat from the atmosphere (cooling),
hod of adding heat to the atmosphere (heating),

Sstance to be treated, or

igerant leak entering the occupied space.

5.2.2 Directreleasable system

5.2.2.1 Direct systems

A direct system shall be classed as a direct releasable system if a single rupture of the refrigerant circuit
results in arefrigerant release to an occupied space, irrespective of the location of the refrigerant circuit

(see Figure 1).

Direct systems are considered to be located in location classification I (see 5.3.5) or II (see 5.3.4).

12
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Key
1  pccupied space
2 refrigerant-containing part(s)

Figure 1 — Direct system

5.2.2.2 Open spray system

An dpen spray system shall be classed as a direct releasable system if the heat-transfer njedium is in
direft communication with the refrigerant-containing parts/of the circuit and the indireft circuit is
open} to an occupied space (see Figure 2).

Open spray systems are considered to be located in location classification I (see 5.3.5) or Il (see 5.3.4).

1

Key
1  pccupied space

2 rtefrigerant- containing part(s)
heat-transfér medium

Ficure 2 — Open sprav svstem
& 1 PLdy S)

5.2.2.3 Direct ducted system

A direct ducted system shall be classed as a direct releasable system if the conditioned air is in direct
communication with the refrigerant-containing parts of the circuit and is supplied to an occupied space

(see Figure 3).

Direct ducted systems are considered to be located in location classification I (see 5.3.5) or II (see 5.3.4).

© ISO 2014 - All rights reserved 13
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—
AR
—

Key
1  occupied space
2 refrigergnt-containing part(s)

Figure 3 — Direct ducted system

5.2.2.4 Open vented spray system

An open vented spray system shall be classed as a direct releasable system if the heat-transfer medium
is in direct fontact with refrigerant-containing parts of the circuit ahd the indirect circuit is open o an
occupied space (see Figure 4). The heat-transfer medium shall be ¥ented to the atmosphere outsid¢ the
occupied splace, but the possibility remains that a single rupture’ef the refrigerant circuit could resylt in
arefrigerart release to the occupied space.

1

Key
1  occupied space
2 refrigerdnt=containing part(s)

heat-transfer medium

Figure 4 — Open vented spray system

5.2.3 Indirect systems

5.2.3.1 Indirect closed system

An indirect system shall be classed as indirect closed system if the heat-transfer medium is in direct
communication with an occupied space, and a refrigerant leak into the indirect circuit can enter the
occupied space if the indirect circuit also leaks or purged (see Figure 5).

14 © ISO 2014 - All rights reserved
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Indirect closed systems are considered to be located in location classification I (see 5.3.5) or II (see
5.3.4).

NOTE

A pressure relief device (or purger) on a secondary circuit is an appropriate method to prevent the

refrigerant leaking into the occupied space. Such a system is not considered as an indirect closed system (see

5.2.3.3).
1
(
2
I (D
Key
1  pccupied space

Fefrigerant-containing part(s)
heat-transfer medium

Figure 5 — Indirect closed system

5.2.3.2 Indirect vented system

Ani
com

hdirect system shall be classed as indirect'vented system if the heat-transfer medium
unication with an occupied space, , and a refrigerant leak into the indirect circuit

atmgsphere outside the occupied space (See Figure 6).

NOT
Indi

Key
1
2

L
[

D This can be achieved by usinga double-walled heat exchanger.

"ect vented systems are congidered to be located in location classification III (see 5.3.3)

is in direct
can vent to

occupied space
refrigerant-containing part(s)
heat-transfer medium

Figure 6 — Indirect vented system

© IS0 2014 - All rights reserved
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5.2.3.3 Indirect vented closed system

Anindirect system shall be classed as an indirect vented closed system if the heat-transfer medium is in
direct communication with an occupied space and a refrigerant leak into the indirect circuit can vent to
atmosphere, through a mechanical vent, outside the occupied space (see Figure 7).

Indirect vented closed systems are considered to be located in location classification I1I (see 5.3.3).

Key

1  occupied space

2 refrigers
heat-tra

5234 D

An indirect
with refrige
into an occt

Double indi

hsfer medium

nt-containing part(s)

Figure 7 — Indirect vented closed system

buble indirect system

rect vented systems are considered to be located in location classification III (see 5.3.3).

system shall be classed as a double indirect system if the heat-transfer medium is in contact
rant-containing parts, and the heatlbe exchanged with a second indirect circuit that pgsses
|pied space (see Figure 8). A refrigerant leak cannot enter the occupied space.

Key

1  occupied space

2 refrigerant-containing part(s)

heat-transfer medium

16

Figure 8 — Double indirect system
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5.2.3.5 High-pressure indirect system

An indirect system shall be classed as a high-pressure indirect system if the heat-transfer medium is in
direct communication with an occupied space and the indirect circuit is maintained at a higher pressure
than the refrigerant circuit at all times, so that a rupture of the refrigerant circuit cannot result in a
refrigerant release to the occupied spaces (see Figure 9).

High-pressure indirect systems are considered to be located in location classification III (see 5.3.3).

1 G e @)

Key
1  pccupied space

2 refrigerant-containing part(s)
P1 pressure 1

P2 pressure 2

heat-transfer medium

Figure 9 — High-pressure indirect system

5.3 | Location classification of refrigerating systems

5.3.1 General

Charge limit requirements for'refrigerating systems shall be calculated in accordance with fhe location
clasg, as specified in 5.3:2't0 5.3.5, and the toxicity and /or the flammability of the refrigerantps specified
in Ahnex A.

5.3.2 Class IV:ventilated enclosures

If all refrigerant-containing parts are located in the ventilated enclosures, then the requirgments for a
clas§ IVdocation shall apply. The ventilated enclosures shall fulfil the requirements of 1SO|5149-2 and
ISO $149-3.

5.3.3 C(Class III: machinery room or open air

If all refrigerant-containing parts are located in a machinery room or open air, then the requirements for
a class Il location shall apply. The machinery room shall fulfil the requirements of ISO 5149-3.

EXAMPLE Water-cooled chiller.

© ISO 2014 - All rights reserved 17
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5.3.4 (Class II: compressors in machinery room or open air

If all compressors and pressure vessels are either located in a machinery room or in the open air, then
the requirements for a class Il location shall apply unless the system complies with the requirements
of 5.3.3. Coil-type heat exchangers and pipework, including valves, can be located in an occupied space.

EXAMPLE Cold store.

5.3.5 C(lass I: mechanical equipment located within the occupied space

If the refrigerating system or refrigerant-containing parts are located in the occupied space, then the
system is cqnisidered to be of class I UNIess the SyStem compiies with the TequiTements of 5.3.4.

5.4 Refrigerant classification
The refrigerant classification according to ISO 817:2014 shall be applied.
6 Quantity of refrigerant per occupied space

6.1 The amount of a refrigerant charge that could enter into the occupiedspace shall be determingd as
follows.

— For occupied spaces, the refrigerant quantity shall not exceed the amounts specified in Tableg A.1
and A.2.

— The reffrigerant quantity is the quantity that can be released in an occupied space, and shall b¢ the
largest|charge of any single refrigerating system, unless otherwise specified in this International
Standard.

6.2 Wherg IEC or ISO product standards exist for'particular types of systems and where these product
standards rgfer to refrigerant quantities limits such quantities shall overrule the requirements of this
part of ISO $149.

7 Space|volume calculations
7.1 The space considered shalljbe any occupied space which contains refrigerant-containing partg.

7.2 The vplume (V) ofthe/smallest, enclosed, occupied space shall be used in the determination of the
refrigerant fuantity lirits.

7.3 Multiple spaces that have appropriate openings (that cannot be closed) between the indiv
spaces or affe.connected with a common ventilation supply, return, or exhaust system not containing
evaporator : 3 a as-a-sinale-space: are FapoEa d
located in an air supply duct system serving multiple spaces, the volume of the smallest single space shall
be used. If the air flow to a space cannot be reduced to less than 10 % of the maximum air flow by the use
of an air flow reducer, then that space shall be included in the volume of the smallest occupied space.

or—the-condensersh be—treated : AR he-evaporator-er—condenser is

7.4 Where the evaporator or condenser is located in an air supply duct system and the system serves an
unpartitioned multi-storey building, the occupied volume of the smallest occupied storey of the building
shall be used.

7.5 The space above a false ceiling or partition shall be included in the volume calculation unless the
false ceiling is airtight.

18 © ISO 2014 - All rights reserved
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7.6 Where an indoor unit of a system, or any refrigerant-containing pipe working thereof, is located in a
volume of such size so that the total charge exceeds the allowable charge, special provisions shall be made
to ensure at least an equivalent level of safety. See A.5.

8 Heat-transfer fluid

8.1 General

Where fluidslistedin Annex Bare used as heat-transfer fluids, the circuitshallbe treated asarefrigerating
circyit and the fluid as a refrigerant. The designer shall take into account the criteria described in 8.2 to
8.12|when selecting a heat-transfer fluid.

8.2 | Ingestion

The use of heat-transfer fluids for the cooling or heating of food products shallicomply with national or
regipnal regulations.

NOTE Many food processing applications rely on a heat-transfer fluid for indirect cooling or freefzing. Use of a
“food grade” heat-transfer coolant mitigates the risk of injuring persons by anurhintentional leakagefinto the food
product.

The effects of a leak when the fluid is under pressure shall be considered.

8.3 | Water and soil contamination

Where the heat-transfer fluid is not listed in this paxt of ISO 5149 or national regulationg for human
conqumption or release to ground water, provision:for containment shall be made in the design of the
system and the building in the event of a leak.

8.4 | Personal exposure (toxicity)

The [risk of personal exposures to heat-transfer fluid shall be determined by reviewing the Material
Safety Data Sheet (MSDS).

8.5 | Pressure

The heat-transfer fluid ‘eontainment circuit shall be capable of withstanding the pressures generated in
the eat-transfer ciréuit in accordance with ISO 5149-2.

8.6 | Marking

The system:shall be marked with a design pressure rating in accordance with ISO 5149-2.

8 7 Bruoamzinca-aas-aiad
. TICTTZIIIG PUILIIt

If the freezing point of the heat-transfer fluid is more than 3 K below the lowest temperature of the
primary circuit refrigerant, no additional requirements shall apply. A freezing point greater than the
lowest temperature of the primary circuit refrigerant is permitted if the pressure of the secondary
circuit does not exceed the design pressure rating of the pressure-containing parts. The pressure shall
be determined under a freezing blockage at the most adverse point in the circuit. The freezing point of
the HTF is also permitted to be greater than the lowest temperature of the primary circuit refrigerant if
the circuit contains an automatic control that stops the primary circuit refrigeration function before the
secondary circuitis blocked. Fluids that expand on freezing shall not cause the pressure in the secondary
circuit to exceed the rated pressure for the circuit and shall not cause permanent deformation of the
pipe under freezing conditions. Compliance shall be checked by testing at 10 K below the freezing point
of the fluid or at the temperatures that can be reached under blocked conditions, whichever is lower.
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8.8 Decomposition point

To avoid decomposition of the heat-transfer fluid, the maximum operating temperature shall not be
greater than the maximum rated operating temperature of the fluid as specified by the manufacturer.

8.9 Flash point

The flash point of the fluid shall not be less than 55 °C as specified in the MSDS.

8.10 Auto-ignition temperature

If the HTF i$ flammable, its auto-ignition temperature shall be greater than 100 °C.

8.11 Thermal expansion
Equipment ghall be protected against thermal expansion.

NOTE Most liquids expand as temperature rises, but some liquids expand when temperature is lowered.

8.12 Corrgsion protection
The HTF shpll include adequate corrosion inhibitors for all system materials.

NOTE Most non-aqueous-based heat-transfer fluids are inherentljx non-corrosive provided they ar¢ not
contaminatefd by water.
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Location of refrigerating systems

General

1:2014(E)

e are four types of location for refrigerating systems: class I, class 11, class III, and"c
ps A.1 and A.2). The appropriate location shall be selected in accordance with 5.3)

M

Some heat pumps/air conditioners operate for either heating or cooling by revetsing the f
of the system can change depending on the mode of the unit.

igerating systems or parts of systems shall not be installed in or onistairways, landing§
its used by the public, if free passage is thereby limited.

bs A.1 and A.2 show the refrigerant charge limit and the specific requirements for referg
ifferent locations and applications based on the specifieg'toxicity and flammability cha
e refrigerant used. The charge limit can be an absolute value or calculated from ch

econdary system serving an occupied space employs a substance that is listed as a re
ex B, the charge of that heat-transfer fluid shall be calculated by using the requiremen
isable systems within Tables A.1 and A.2.

Charge limit requirements for refrigerating systems

igerant charge limits shall be calctlated according to Tables A.1 and A.2, depending on
or the flammability of the refrigerant.

following method shall be applied to determine the charge limit of a refrigerating syste|

Pefine which occupaiicy category (a, b, or ¢, according to 5.1) applies and which locatio
II, or IV, according to 5.3) the system is used in.

Pefine the toxicity class of the refrigerant (A or B, according to Tables B.1 and B.2)
Fefrigeratinig system. The toxicity limit equals ATEL/ODL values or practical limits «
higher=WHhere dual classification exists, the more restrictive classification is used.

Determine the charge limit for the refrigerating system based on Table A.1.

lass IV (see

low from the
ow pressure

, entrances,

bnce system
racteristics
aracteristic

frigerant in
s for direct

the toxicity

m.

h class (I, 11,

used in the
'hichever is

4) Define the flammability class of the refrigerant (1, 2L, 2, 3, etc., according to Tables B.1 and B.2) used
in the refrigerating system and the corresponding LFL. Where dual classification exists, the more

5)

restrictive classification is used.

Determine the charge limit for the refrigerating system based on Table A.2.

6) The lowest refrigerant charge obtained according to 3) and 5) is applied. For determination of
charge limits for refrigerants of flammability class 1, 5) can be omitted.

The charge limits in Table A.2 are capped to a limit based upon the LFL of the refrigerant. In the case
of flammability class 2 or 3 refrigerants, the basic cap factor is mj, mz, and m3. For flammability class
2L refrigerants, the basic cap factor is increased by a factor of 1,5 in recognition of the lower burning
velocity of these refrigerants, which lead to a reduced risk of ignition and impact. The cap factor used in
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Table A.2 can be increased where occupants are familiar with the safety requirements for the building
(for example, occupancy class b or c), or where risk of leakage is reduced.

The cap factors given in Table A.2 shall be calculated as follows:

m =4m3><LFL Al
1
m :26m3><LFL A.2
2
— 2 m3 LEL
m3 -_ 1;} I1r ) ) 9 w) A-3)

where LFL
NOTE T

For refriger
below or eq
restrictions

pquals the lower flammable limit in kg/m3 according to Annex B.

he cap factor of 26 is based on a charge of 1 kg of R-290.

ants of flammability class 2L, there are no room volume restrictions fotxefrigerant charges
ual to mq x 1,5. For refrigerants of flammability classes 2 and 3, thefe are no room volume

for refrigerant charges below or equal to mj.

22
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A.3 Factory-sealed appliances with a charge of less than 0,15 kg of A3 refriger-
ants

For factory-sealed appliances containing not more than 0,15 kg of A3 refrigerant according to 1SO 817,

the requirements of IEC 60335-2-24 and IEC 60335-2-89, as applicable, shall be applied.

A.4 Charge limitations due to flammability for A/C systems or heat pumps for hu-
man comfort: refrigerant-containing parts in an occupied space

When the iharge of refrigerants with flammability class 2L is greater than my x 1,5, the chazge in
the room shall be in accordance with Formula (A.4). When the maximum charge of refrigerants with
flammabilify classes 2 and 3 is greater than mq, the charge in the room shall be in accordance with
Formula (A{4).

m D, 5xLFL %/ *xhyx A2 [A.4)

max —

where
Mmax i$ the allowable maximum charge in a room, expressed in kilograms;
m i$ the refrigerant charge amount in the system, expressed.nkilograms;
Amin i$ the required minimum room area, expressed in square metres;
A i$ the room area, expressed in square metres;
LFL i$ the Lower Flammability Limit, expressediitrkilograms per cubic metre;

ho i$ the height factor based upon the methed of mounting the appliance.

NOTE For guidance, the following height ean'be considered:
— 0,6 mfor floor location;

— 1,0 m for window mounted;

— 1,8 m for wall mounted;

— 2,2 m fdr ceiling mouhted.

If Formula (A.4) preduces the larger value, the required minimum floor area Apjp, in square metrgs, to
install a syqtem with refrigerant charge m, in kilograms, shall be in accordance with Formula A.5:

- 2

2,5% LFLY/*x h, J

A . =

min

(A.5)

where LFL is expressed in kilograms per cubic metre (see Annex B) and the relative molar mass of the
refrigerant is greater than 42.

A.5 Alternative for risk management of refrigerating systems in occupied spaces

A.5.1 General

Where the combination of location classification and occupancy classification shown in Tables A.1 and
A.2 allow the use of the alternative provisions, then the designer can choose (for some or all of the
occupied spaces served by the equipment) to calculate the allowable refrigerant charge using the RCL,
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QLMYV, or QLAV values given in A.5.2 instead of the practical limit values given in Tables B.1 and B.2. All
occupied spaces, where refrigerant-containing parts are located, shall be considered in calculating the
system charge.

This subclause should only be used for an occupied space where the equipment fulfils all of the following
conditions:

— systems where the refrigerant is classified as A1 or A2L according to Annex B;

— systems where the refrigerant charge does not exceed 150 kg and furthermore does not exceed
195 m3 x LFL for A2L refrigerants;

— pystems where the rated cooling/heating capacity of the indoor unit is not more than [25 % of the
fotal cooling/heating capacity of the outdoor unit;

— Equipment location is class I, in accordance with 5.3.4;

— pystems where the heat exchanger in the indoor unit and the control of the’system are |designed to
prevent damage due to ice formation of freezing;

— pystems where the refrigerant-containing parts ofthe indoor unit afeprotected against fan breakage
pr the fan is so designed to prevent breakage;

— Ppystems where the equipment pipes in the occupied spacein‘question are sized to suit the capacity
pf the heat exchanger in that space and connected to that heat exchanger;

— Ppystems where only permanent joints are used in the’occupied space in question excgpt for site-
made joints directly connecting the indoor unit to the piping;

— pystems where the equipment pipes in the occupied space in question are installed in|such a way
Lhat it is protected against accidental dainage, in accordance with ISO 5149-2:2014,|5.2.3.9 and
SO 5149-3:2014, 6.2;

— ppecial provisions to ensure safety ar€ provided, in accordance with A.5.2.2 and A.5.2.3;

— Hoors of the occupied space are net tight-fitting;
— pffect of flow down is considered, in accordance with A.5.2.4.

Proyided all the above conditions are fulfilled, the maximum leakage in the occupied space is deemed to
be npt greater than thatsesulting of a pinhole leak, and the maximum charge can be calculated on that
basis.
A.5.2 Allowable charge

A.5.2.1 General

For ¢ccupied spaces exceeding 250 m2, the charge limits calculation shall use 250 m?2 as thq room floor
area for the determination of the room volume.

The total charge of the system divided by the room volume shall not exceed the QLMV value specified in
Table A.3 (or if the lowest floor is underground, the RCL value in Table A.4) unless appropriate measure
are taken. If the value exceeds the QLMV or RCL, appropriate measures shall be taken in accordance with
A.5.2.2 or A.5.2.3. The appropriate measure shall be ventilation (natural or mechanical), safety shut-off
valves, and safety alarm, in conjunction with a gas detection device. See ISO 5149-3:2014, Clauses 6, 8,
9, and 10. A safety alarm alone shall not be considered as an appropriate measure where occupants are
restricted in their movement (see ISO 5149-3:2014, 8.1).

NOTE1 For systems that are installed and operated within the constraints of A.5.1, the risk of rapid release of
refrigerant through a major leak has been minimized. The calculation of ventilation rate in Annex A has therefore
been based on a maximum leakage rate of 10 kg/h.

© ISO 2014 - All rights reserved 27


https://standardsiso.com/api/?name=000898d8e2295acf4dd5af314f58da84

ISO 5149-1:2014(E)

NOTE 2

NOTE 3

QLMV is based on a room height of 2,2 m and an opening of 0,003 2 m2 (0,8 m width door and 4 mm
gap) that can be expected in rooms without designed ventilation.

QLAV is based on an oxygen concentration of 18,5 vol %, assuming perfect mixing.

Table A.3 — Allowable refrigerant concentration

Allowable
concentration QLMV QLAV
Refrigerant kg/m3
kg/m3 kg/m3
RCL
R22 0,21 0,28 0,50
R134a 0,21 0,28 0,58
R407C 0,27 0,46 0,50
R410A 0,39 0,42 0,42
R744 0,072 0,074 0,18
R32 0,061 0,063 0,16
R1234yf 0,060 0,062 0,15
For refrigerfants not listed in Table A.3, Formula (A.6) shall be used forthe calculation of QLMV:
Txm
LMV 4
Q %
where
- X2Xh
T  isthe time where §= RCL and is found by(solving dx = rh—ngxc M xdt
P
x  isthe refrigerant mass in the re@m, in kilograms;
m is the leak rate from refrigerating system (10 kg/h);
V  is the room volume, in-Cubic metres;
t isthe time, in seconds;
A  isthe openiigarea, in square metres, assumed to give a minimum ventilation rate, such asg
arela of 0,004 x 0,8 = 0,003 2;
¢ isthéflow coefficient (0,7 for orifice);
p  isthe density of refrigerant air mixture, in kilograms per cubic metre, such as
poXip _XPa,
vt v,
pa is the air density, in kilograms per cubic metre;
pr isthe refrigerant density, in kilograms per cubic metre;
h  isthe refrigerant mass in the room, in kilograms.

A.6)

an

The QLMV of refrigerants with relative molar mass between 50 g/mol and 125 g/mol can be determined
by linear interpolation of the values given in Table A.4.

28
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Table A.4 — Interpolation table for calculating QLMV

1:2014(E)

A.5.

Whs
mea

Whd
desa
QLA

A.5.

Whe
less
8, ar
be t4

A.5.

Ever

Molar mass

RCL 50 75 100 125
0,05 0,051 0,051 0,051 0,051
0,10 0,106 0,107 0,108 0,108
0,15 0,168 0,173 0,175 0,176
0,20 0,242 0,254 0,260 0,263
0,25 0,336 0,367 0,383 0,393
0,30 0,495 0,565 0,634 0,689
0,35 0,725 — — —

2.2 Occupancies except ones on the lowest underground floor of the building

re the refrigerant charge divided by the room volume does not exceéd the QLMV, n
sures are required.

re the value is more than the QLMV but less than or equal to QLAV\value, at least one of th
ribed in ISO 5149-3:2014, Clauses 6 and 8 shall be taken intalaccount. Where the value
V, at least two of the specified measures shall be taken.

P.3  Occupancies on the lowest underground floor.of the building

re the refrigerant charge divided by the room volume is more than the RCL value in T
than or equal to QLMV value, at least one of the measures described in ISO 5149-3:2014
d 9 shall be taken. Where the value exceeds®he QLMV, at least two of the specified me
ken into account. The value shall not exeeed QLAV value.

.4 Effect of flow down

if there is no refrigerating.system on the lowest floor, where the largest system ch

builging divided by the total »olume of the lowest floor exceeds QLMV value, mechanical

shal

be provided in accordance’with ISO 5149-3:2014, 6.3.

additional

e measures
exceeds the

hble B.1 but
L, Clauses 6,
hsures shall

arge in the
ventilation
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Annex B
(normative)

Safety classification and information about refrigerants

See Tables B.1, B.2, and B.3.
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