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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 W
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Publicati

Attention
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Internatid
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ISO 1453
propertie

— Part
— Part
— Part
— Part
— Part
— Part
— Part
— Part

— Part

[N TS0, also take part i the WOrk. 15U collaborates closely with the nternatonal Ele
ion (IEC) on all matters of electrotechnical standardization.

nal Standards are drafted in accordance with the rules given in the ISO/IEC Directives; Part 3.

rnational Standards adopted by the technical committees are circulated to the,member bodie
bn as an International Standard requires approval by at least 75 % of the member bodies castir]

is drawn to the possibility that some of the elements of this part of 1SO 14520 may be the
hts. 1SO shall not be held responsible for identifying any or all such patent rights.

nal Standard ISO 14520-1 was prepared by Technical Committee ISO/TC 21, Equipm
h and fire fighting, Subcommittee SC 8, Gaseous media fire extinguishing systems.

0 consists of the following parts, under the general title ‘Gaseous fire-extinguishing systems
5 and system design:

1: General requirements

2: CF3l extinguishant

3: FC-2-1-8 extinguishant

4: FC-3-1-10 extinguishant

6: HCFC Blend A extinguishant
7: HCFC 124 extinguishant

8: HCFC 125 extinguishant

9: HFC 227ea extinguishant

10;HFC 23 extinguishant

trotechnical

5 for voting.
g a vote.
b subject of

ent for fire

— Physical

— Part

— Part

— Part

— Part

— Part

Annexes

TTHFC Z36fa extinguishant
12 1G-01 extinguishant

13: 1G-100 extinguishant

14: 1G-55 extinguishant

15: IG-541 extinguishant

A to E form a normative part of this part of ISO 14520. Annex F is for information only.
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Introduction

Fire fighting systems covered in this part of ISO 14520 are designed to provide a supply of gaseous extinguishing

medium for

the extinction of fire.

Several different methods of supplying extinguishant to, and applying it at, the required point of discharge for fire

extinction h
systems an

In particula
procedures

The requirg

AVe been developed In recent years, and there Is a need for dissemination of information on eg
l methods. This part of ISO 14520 has been prepared to meet this need.

, hew requirements to eliminate the need to release extinguishants during testing and'comm
are included. These are linked to the inclusion of enclosure integrity testing.

ments of this part of ISO 14520 are made in the light of the best technical data known to the

group at the time of writing but, since a wide field is covered, it has been impracticable ‘to consider every

factor or cir

It has been
people apy
inspection,
who can be

Attention is

It is import
systems for
adoption ne
extinguishe

Gaseous e
liquid fires &
planning of
in certain ci

Advice on
extinguishir]
authorities

statutory re

cumstance that might affect implementation of the recommendations.

assumed in the preparation of this part of ISO 14520 that the execution of its provisions is en
ropriately qualified and experienced in the specification, design, installation, testing,

expected to exercise a duty of care to avoid unnecessary reléase of extinguishant.

drawn to the Montreal Protocol on substances that deplete the ozone layer.

m only a part, though an important part, of the. available facilities, but it should not be assumed
cessarily removes the need to consider supplementary measures, such as the provision of po
rs or other mobile appliances for first aid ar-emergency use, or to deal with special hazards.

tinguishants have for many years-been a recognized effective medium for the extinction of fl
ind fires in the presence of electrical'and ordinary Class A hazards, but it should not be forgott
comprehensive schemes, that'there may be hazards for which these mediums are not suitab
Fcumstances or situations thiere may be dangers in their use requiring special precautions.

these matters can be) obtained from the appropriate manufacturer of the extinguishan
g system. Informatien may also be sought from the appropriate fire authority, the health a
and insurers. In_‘addition, reference should be made as necessary to other national stand
julations of the ‘particular country.

It is essential that fire ‘fighting equipment be carefully maintained to ensure instant readiness when

Routine ma
however, n

pgleCted at peril to the lives of occupants of the premises and at the risk of crippling financial

tablished

issioning

e working
possible

rusted to
approval,

pperation and maintenance of systems and equipment, for whose guidance it has been prepared, and

bnt that the fire protection of a building or plant, be considered as a whole. Gaseous extipguishant

that their
table fire

ammable
En, in the
e, or that

t or the
nd safety
ards and

required.

intenance is liable to be overlooked or given insufficient attention by the owner of the system. It is,

0ss. The

importance

of-maintenance cannot be too highly emphasized.

Vi
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Gaseous fire-extinguishing systems — Physical properties and

system design —
Part 1:
General requirements

1 Scd

This par
mainteng
characte

It covery
electrical
there ardg
independ

This part
authoritig

pe

of 1SO 14520 specifies requirements and gives recommendations for the{design, installat
nce and safety of gaseous fire fighting systems in buildings, plant or other structure
istics of the various extinguishants and types of fire for which they are a.Suitable extinguishing

total flooding systems primarily related to buildings, plant ang\ other specific applicatio
y non-conducting gaseous fire extinguishants that do not leaveé a residue after discharge an
sufficient data currently available to enable validation of pefformance characteristics by an
ent authority. This part of ISO 14520 is not applicable to explosion suppression.

of 1SO 14520 is not intended to indicate approval of the extinguishants listed therein by the
s, as other extinguishants may be equally acceptable. CO, is not included as it is cover

on, testing,
s, and the
medium.

hs, utilizing
d for which
appropriate

appropriate
bd by other

Internatignal Standards.

This par

Tabled — Listed extinguishants

of 1SO 14520 is applicable to the extinguishants listed in Table 1. It is essential that it |oe used in
conjunctipn with the separate parts of ISO 14520 fér-specific extinguishants, as cited in Table 1.

Exfinguishant Chémical Formula Trade name International
Standard
CFsl Trifluoroiodemethane CFsl Triodide ISO 1452p-2
FC-2-1-8 Perflupropfopane CF3CF,CF3 CEA 308 ISO 1452p-3
FC-3-1-10 Perfluerobutane CaF10 CEA 410 ISO 1452p-4
HCF[C Blend A NAF S-111 1ISO 14520-6
HCFC-123 Dichlorotrifluoroethane CHCI,CF3
HCFC-22 Chlorodifluoromethane CHCIF,
HCFC-12¢ Chlorotetrafluoroethane CHCIFCF3
Isopropenyl-1-methylcyclohexene CioH16
HCFL'124 Chlorotetrafluoroethane CHCIFCF3 FE-241 ISO 1452p-7
HCFC 125 Pentafluoroethane CHF,CF3 FE-25 1ISO 14520-8
HFC-227ea Heptafluoropropane CF3CHFCF3 FM-200 ISO 14520-9
HFC 23 Trifluoromethane CHF3 FE-13 1ISO 14520-10
HFC 236fa Hexafluoropropane CF3CH,CF3 FE-36 ISO 14520-11
IG-01 Argon Ar Argotec 1ISO 14520-12
IG-100 Nitrogen N ISO 14520-13
IG-55 Nitrogen (50 %) N> Argonite ISO 14520-14
Argon (50 %) Ar
IG-541 Nitrogen (52 %) N2 Inergen ISO 14520-15
Argon (40 %) Ar
Carbon dioxide (8 %) CO,
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2 Norm

ative references

The following normative documents contain provisions which, through reference in this text, constitute provisions of
this part of ISO 14520. For dated references, subsequent amendments to, or revisions of, any of these publications
do not apply. However, parties to agreements based on this part of ISO 14520 are encouraged to investigate the
possibility of applying the most recent editions of the normative documents indicated below. For undated
references, the latest edition of the normative document referred to applies. Members of ISO and IEC maintain

registers of

currently valid International Standards.

ISO 3941, Classification of fires.

ISO 14520-
extinguisha

ISO 14520-
extinguisha

ISO 14520-
extinguisha

ISO 14520+

nt.

1, Gaseous fire-extinguishing systems — Physical properties and system design — Part 4: B
nt.

B, Gaseous fire-extinguishing systems — Physical properties and,_system design — Part

Blend A extinguishant.

ISO 14520-
extinguisha

ISO 14520-
extinguisha

ISO 14520-
extinguisha

ISO 14520-
extinguisha

ISO 14520+
HFC 236fa

ISO 14520-
extinguisha

ISO 14520-
extinguisha

ISO 14520-
extinguisha

7, Gaseous fire-extinguishing systems — Physical properti€s and system design — Part 7: H
nt.

B, Gaseous fire-extinguishing systems — Physical properties and system design — Part 8:
nt.

D, Gaseous fire-extinguishing systems — Physical properties and system design — Part 9: HR
nt.

10, Gaseous fire-extinguishing systems — Physical properties and system design — Part 10
nt.

11, Gaseous fire-extinguishing " systems — Physical properties and system design —
extinguishant.

12, Gaseous fire-extinguishing systems — Physical properties and system design — Part ]
nt.

13, Gaseous‘fire-extinguishing systems — Physical properties and system design — Part 13
nt.

14, Gaseous fire-extinguishing systems — Physical properties and system design — Part ]
Nt

P, Gaseous fire-extinguishing systems — Physical properties and system design — Pt 2: CF3l
nt.
3, Gaseous fire-extinguishing systems — Physical properties and system design — Part 3:[FC-2-1-8

C-3-1-10

6: HCFC

CFC 124

HFC 125

FC 227ea

:HFC 23

Part 11:

12: 1G-01

8: 1G-100

|4: 1G-55

ISO 14520-15, Gaseous fire-extinguishing systems — Physical properties and system design — Part 15: 1G-541
extinguishant.

IEC 60364-7, Electrical installation of buildings — Part 7: Requirements for special installations or locations.
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3 Terms and definitions

For the purposes of this part of ISO 14520, the term "bar" shall be taken as "gauge", unless otherwise indicated.
Concentrations or quantities expressed in percentages (%) shall be taken as by volume, unless otherwise
indicated.

For the purposes of this part of ISO 14520, the following terms and definitions apply.
3.1

approved
acceptable to a relevant authority (see 3.2)

NOTE In determining the acceptability of installations or procedures, equipment or materials, the authorify may base
acceptande on compliance with the appropriate standards.

3.2
authority
organization, office or individual responsible for approving equipment, installations or precedures

3.3
automat|c/manual switch
means of converting the system from automatic to manual actuation

NOTE This may be in the form of a manual switch on the control panel-grgather units, or a personnel door interlock. In all
cases, thi$ changes the actuation mode of the system from automatic and manual to manual only or vice versa.

3.4
extinguishant
electrically non-conducting gaseous fire extinguishant that.does not leave a residue upon evaporation (gee Table 1)

3.5
clearange
air gap bptween equipment, including piping andinozzles and unenclosed or uninsulated live electrical gomponents
at other than ground potential

3.6 Cdncentration

3.6.1
design goncentration
concentration of extinguishant;including a safety factor, required for system design purposes

3.6.2
maximuim concentration
concentration achieved from the actual extinguishant quantity at the maximum ambient tempergture in the
protected area

3.6.3
extinguishing concentration

minimum concentration of extinguishant required to extinguish fire involving particular fuel under defined
experimental conditions excluding any safety factor

3.7

engineered system

system in which the supply of extinguishant stored centrally is discharged through a system of pipe and nozzles in
which the size of each section of pipe and nozzle orifice has been calculated in accordance with relevant parts of
ISO 14520

NOTE The design flow rates from nozzles may vary according to the design requirements of the hazard.

© I1SO 2000 — All rights reserved 3
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3.8
fill density

mass of extinguishant per unit volume of container

3.9

flooding quantity
mass or volume of extinguishant required to achieve the design concentration within the protected volume within

the specifie

3.10
gross volu

d discharge time

me

volume eng
impermeab

3.11

hold time
period of ti
surrounds t

3.12
inspection
visual chec

NOTE T
no obvious p

3.13
liguefied g
gas or gas
(20 °C)

3.14

lock-off de
manual shy
device that

NOTE1l 1

NOTE2 1

3.15
lowest obs|
LOAEL
lowest cong

3.16
maintenan

losed by the building elements around the protected enclosure, minus the volume of any-p
e building elements within the enclosure

me during which a concentration of extinguishant greater than the fire extinguishing cong
ne hazard

to give reasonable assurance that the extinguishing system is fully-charged and operable

his is done by seeing that the system is in place, that it has not beenh.activated or tampered with, and th
hysical damage or condition to prevent operation.

BS
mixture (normally a halocarbon) which is liquid at.the container pressurization level at room ten

vice

t-off valve installed into the discharge piping downstream of the agent containers; or anothg
mechanically prevents agent container actuation

he actuation of this device pravides an indication of system isolation.

he intent is to prevent the discharge of agent into the hazard area when the lock-off device is activated.

erved adverse effect level

entration@t which an adverse toxicological or physiological effect has been observed

CE

Ermanent

entration

at there is

\perature

r type of

thorough ct
NOTE

3.17

BCR 10 give TITaxiMmumT aSSurarnce that the extmnguisming SyStenT witt operate as mtended

It includes a thorough examination and any necessary repair or replacement of system components.

maximum working pressure

equilibrium
NOTE 1

NOTE 2

pressure within a container at the maximum working temperature

For liquefied gases this is at the maximum fill density and may include superpressurization.

The equilibrium pressure for a container in transit can differ from that in storage within a building.

© 1SO 2000 — All rights reserved
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3.18
modular

ISO 14520-1:2000(E)

system

system consisting of distributed storage containers, usually of the pre-engineered type, in which each unit is
designed to protect a given volume which is within its permitted limitations and which in total provide cover for the

whole ha

3.19

zard

no observed adverse effect level

NOAEL
highest ¢

oncentration at which no adverse toxicological or physiological effect has been observed

3.20

non-liqu
gas or d
condition

3.21
normally
area not

3.22
pre-engi
system d

pfied gas

S, is always present in the gaseous form

unoccupied area
hormally occupied by people but which may be entered occasionally for brief periods

heered systems

arrangenpent up to a maximum permitted design

NOTE

3.23

selector
valve ins|
hazard e

NOTE

No deviation is permitted from the limits specified by the manufacturer or authority.

valve
talled in the discharge piping downstream of the agent containers, to direct the agent to the
nclosure

It is used where one or more agent containers are arranged to selectively discharge agent to ar

separate hazard enclosures.

3.24
superpreé
addition
system o

3.25
total flog
system
concentr

3.26

bSsurization
pf a gas to the extinguishant container, where necessary, to achieve the required pressurg
peration

ding system
arranged te,discharge extinguishant into an enclosed space to achieve the appropr
htion.

as mixture (normally an inert gas) which, under service pressure and allowable service {emperature

onsisting of a supply of extinguishant of specified capacity codpled to pipework with a balapced nozzle

appropriate

y of several

e for proper

ate design

unoccug

iable area

area whi

ftanmot e occupied due to timensionalor other physicat constraimts

EXAMPLE Shallow voids and cabinets.
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4 Use and limitations

4.1 General

Throughout this part of ISO 14520 the word "shall" indicates a mandatory requirement; the word "should" indicates
a recommendation or that which is advised but not required.

The design, installation, service and maintenance of gaseous fire-extinguishing systems shall be performed by
those competent in fire extinguishing system technology.

The hazar
the system

Total floodi
equipment
hazards, by

a)
b)
<)
d)

4.2 Extin
The extingy

The extingy
specific ext

electric

telecon

flammdg

other h

H + loiala—tl % ££ % i <l L H P tloco L [T
ayaiiot WITICTT UTCoT SYSITTITS UNTTT PTULTUUUTT, AU AaiTy TiTitatiutis "UTT uicT UostT, oShidil Ut LUT

supplier's design manual.

ng fire-extinguishing systems are used primarily for protection against hazards that are i encl
that, in itself, includes an enclosure to contain the extinguishant. The following. are typica
t the list is not exhaustive:

al and electronic hazards;

munications facilities;

ble and combustible liquids and gases;

gh-value assets.

guishants
ishants referred to in this part of ISO 14520 are electrically non-conductive media.

ishants and specialized system parameters are each covered individually in the parts of ISO
nguishants. These parts shall be used in conjunction with this part of ISO 14520.

The extingliishants referred to in ISO 14520~ shall not be used on fires involving the following unless

testing has
a) chemio
b) mixturg
c) chemig
d) reactiv
amides
e) enviror
the ext

pbeen carried out to the satisfaction of the authority:

als containing their own supply of oxygen, such as cellulose nitrate;

s containing oxidizing'\materials, such as sodium chlorate or sodium nitrate;

als capable of undergoing autothermal decomposition, such as some organic peroxides;

b metals (sueh as sodium, potassium, magnesium, titanium and zirconium), reactive hydrides
, some of\which may react violently with some gaseous extinguishants;

ments where significant surface areas exist at temperatures greater than the breakdown tempsg

tained in

bsures or
of such

14520 for

relevant

or metal

prature of

nguishing agent and are heated by means other than the fire.

4.3 Electrostatic discharge

Care shall be taken when discharging extinguishant into potentially explosive atmospheres. Electrostatic charging
of conductors not bonded to earth may occur during the discharge of extinguishant. These conductors may
discharge to other objects with sufficient energy to initiate an explosion. Where the system is used for inerting,
pipework shall be adequately bonded and earthed.
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4.4 Compatibility with other extinguishants

1:2000(E)

Mixing of extinguishants in the same container shall be permitted only if the system is approved for use with such a

mixture.

Systems employing the simultaneous discharge of different extinguishants to protect the same enclosed space

shall not

45 Te

All devic

be permitted.

mperature limitations

aochall bha dacianad fo —tha-canaca th ancaokntar—and-chall ot raadih, bha randarad o

susceptil
or marks
marked g

5 Saf

5.1 H3g

Any hazd
the syst
supplem

Adheren
regulatio

The decq
heat car
hydroger]
fluoride (

all
Lo OTTanT o Mb\)lull\‘\.‘ LAYA] e oCerTvive Lll\ay VVIII ol |\.l\.lu|||.\.'| CATTU oOTTaAn 11Ut I\-MUII)’ oo ToeriuaerceuiarT
le to accidental operation. Devices normally shall be designed to function properly from —20.°C
d to indicate temperature limitations, or in accordance with manufacturers' specificationswh
n the name-plate, or (where there is no name-plate) in the manufacturer's instruction manual.

al

Pty
zard to personnel

ird to personnel created by the discharge of gaseous extinguishants shall be considered in th
em, in particular with reference to the hazards associated. with particular extinguisha
bntary parts of ISO 14520. Unnecessary exposure to all gase0us’ extinguishants shall be avoidg

te to 1ISO 14520 does not remove the user's statutory responsibility to comply with the approy
1S.

mposition products generated by the clean agentbreaking down in the presence of very high
be hazardous. All of the present halocarbon agents contain fluorine. In the presence
(from water vapour, or the combustionprocess itself), the main decomposition product
HF).

These d
million.

irritating atmosphere for those who mustienter the hazard following a fire.

The amdunt of agent that can be expected to decompose in extinguishing a fire depends to a large e
size of the fire, the particular-clean agent, the concentration of the agent, and the length of time the

contact v
the fire w

Should that agent's speeific composition be such that it could generate large quantities of decompositig

and the t
The actu
was burn

composition products have a shdrp,*acrid odour, even in minute concentrations of only a fe
his characteristic provides a built-in warning system for the agent, but at the same time create

ith the flame or heated surface. If there is a very rapid build-up of concentration to the critical
ill be extinguished-quickly and the decomposition will be limited to the minimum possible with

me to achieve the critical value is lengthy, then the quantity of decomposition products can be
pl concentration of the decomposition products then depends on the volume of the room in w
ing and.on the degree of mixing and ventilation.

pperative or
C to +50 °C,
ch shall be

e design of
Ints in the
ed.

riate safety

amounts of
Df available
s hydrogen

W parts per
5 a noxious,

tent on the
agent is in
value, then
that agent.
n products,
quite great.
nich the fire

Clearly, |

nger exposure of the agent to high temperatures would produce greater concentrations of thes

gases. The

type and sensitivity of detection, coupled with the rate of discharge, should be selected to minimize the exposure time
of the agent to the elevated temperature if the concentration of the breakdown products is to be minimized.

Non-liquefied agents do not decompose measurably in extinguishing a fire. As such, toxic or corrosive decomposition
products are not found. However, breakdown products of the fire itself can still be substantial and could make the area
untenable for human occupancy.
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5.2 Safety precautions

5.2.1 For

The minimu

normally occupied areas

m safety precautions taken shall be in accordance with Table 2.

Table 2 — Minimum safety precautions

5.2.2 For
The maxim

It is recomr]
whilst the rg

WARNING
covered in

shall be rg
concentrat

5.2.3 For

The maxim
valve to be

5.3 Occl

In areas wh

be provided.

Maximum concentration Time delay | Automatic/manual Lock-off device
device switch

Up to and including the X Not required Not required

NOAEL

Above the NOAEL and up X X Not required

to the LOAEL

LOAEL and above X X X

NOTE The intent of this table is to avoid unnecessary exposure of eccupants to the

discharged extinguishant. Factors such as the time for egress and the risk-to~the occupants by

the fire should be considered when determining the system discharge. time delay. Where

national standards require other precautions, these should be implemented.

normally unoccupied areas
Iim concentration shall not exceed the LOAEL for the extinguishant used unless a lock-off valve

hended that systems where the NOAEL is expected:to be exceeded be placed in non-automg
om is occupied.

Any change to the enclosure volume;or addition or removal of fixed contents that
the original design will affect the concentration of extinguishant. In such instances thé

on is consistent with Table 2.

unoccupiable areas

Um concentration may-exceed the LOAEL for the extinguishant used, without the need for
fitted.

piable areas

ich are pfotected by total flooding systems and which are capable of being occupied, the folloy

is fitted.

itic mode

was not
b system

bcalculated to ensure that the required design concentration is achieved and the njaximum

n lock-off

ving shall

a) Timed

blay devices:

1)

for applications where a discharge delay does not significantly increase the threat from fire to life or

property, extinguishing systems shall incorporate a pre-discharge alarm with a time delay sufficient to
allow personnel evacuation prior to discharge;

2)

discharge.

b) Automatic/manual switch, and lock-off devices where required in accordance with 5.2.

NOTE

specific maintenance functions.

time delay devices shall be used only for personnel evacuation or to prepare the hazard area for

Although lock-off devices are not always required, they are essential in some situations, particularly for some
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c) Exit routes, which shall be kept clear at all times, and emergency lighting and adequate direction signs to
minimize travel distances.

d) Outward-swinging self-closing doors which can be opened from the inside, including when locked from the

outsi

de.

e) Continuous visual and audible alarms at entrances and designated exits inside the protected area and
continuous visual alarms outside the protected area which operate until the protected area has been made
safe.

f)  Appropriate warning and instructions signs.

g) Whe
will g

h) Mea|
draft
and

i) Instr
cong
oper

In additio

—  self-

—  pers|

5.4 EIl{
Where €]
provided
during m
a safe sy

The syst

5.5 EI

Systems

metalwork becomingielectrically charged.

5.6 EI

re required, pre-discharge alarms within such areas that are distinctive from all other alarm
perate immediately on commencement of time delay upon detection of the fire.

ventilation will often be necessary. Care shall be taken to completely dissipate hazardous a
hot just move them to other locations, as most extinguishants are heavier than air.

uctions and drills of all personnel within or in the vicinity of protected areas, including mai
truction personnel who may be brought into the area, to ensure their"correct actions when
ates.

n to the above requirements, the following are recommended:

contained breathing apparatus should be supplied and petsonnel trained in its use;

pnnel should not enter the enclosure until it has beén-verified as being safe to do so.

pctrical hazards
Kposed electrical conductors are present, clearances no smaller than those given in Table
where practicable, between the electrical conductors and all parts of the system that may be

pintenance. Where these clearance.distances cannot be achieved, warning notices shall be p
stem of maintenance work shall be adopted.

pctrical earthing

within electrical’ substations or switchrooms shall be efficiently bonded and earthed to

bctrostatic discharge

The systé

signals, that

hs for prompt natural or forced-draft ventilation of such areas after any discharge_af\éxtinguishant. Forced-

Imospheres

itenance or
the system

2 3 shall be
approached
rovided and

bm should be so arrangedthat all normal operations can be carried out with safety to the operator.

brevent the

6 System design

6.1 General

This clau

se sets out the requirements for the design of the extinguishing system.

All ancillary systems and components shall comply with the relevant national or International Standards.
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6.2 Extinguishant supply

6.2.1 Quantity

6.2.1.1 The amount of extinguishant in the system shall be at least sufficient for the largest single hazard or
group of hazards that are to be protected against simultaneously.

Table 3 — Safety clearances to enable operation, inspection, cleaning, repairs, painting
and normal maintenance work to be carried out

MpXimum rated Minimum clearance 1irom any point on or about the permanent equipment where
voltage a person may be required to stand?
To the nearest unscreened live | To the nearest part not at earth potential
conductor in air (section clearance) | of an insulator®? supporting’ a liye
conductor (ground clearance)
kv m m
15 2,6
33 2,75 2,5
44 2,90
66 3,10
88 3,20
110 3,35
132 3,50
165 3,80
220 4,30
275 4,60

2 Measured from position of the feet.

b The term insulator includes all forms .of insulating supports, such as pedestal and suspension insulatofs,
bushings, cable sealing ends and thetinsulating supports of certain types of circuit breaker.
6.2.1.2 Where required, the reserve quantity shall be as many multiples of the main supply as the|authority
considers necessary.
6.2.1.3 Where uninteftupted protection is required, both the main and reserve supply shall be pefmanently
connected fo the distribution piping and arranged for easy changeover.
6.2.2 Qudlity
The extingdishant shall comply with the relevant part of this standard.
6.2.3 Container arrangement
6.2.3.1 Arrangements shall be made for container and valve assemblies and accessories to be accessible for
inspection, testing and other maintenance when required.
6.2.3.2 Containers shall be adequately mounted and suitably supported according to the systems installation
manual so as to provide for convenient individual servicing of the container and its contents.
6.2.3.3 Containers shall be located as near as is practical to the enclosure they protect, preferably outside the

enclosure. Containers can be located within the enclosure only if sited so as to minimize the risk of exposure to fire
and explosion.

10 © 1SO 2000 — All rights reserved


https://standardsiso.com/api/?name=63c539bf310f34f0ee4af10fbefc22dd

6.2.3.4

ISO 14520-1:2000(E)

Storage containers shall not be located where they will be subjected to severe weather con

ditions or to

potential damage due to mechanical, chemical or other causes. Where potentially damaging exposure or
unauthorized interference are likely, suitable enclosures or guards shall be provided.

NOTE

Direct sunlight has the potential to increase the container temperature above that of the surrounding

temperature.

6.2.4 Storage containers

6.2.4.1

General

atmospheric

Containe’ts shall be designed to hold the specific extinguishant. Containers shall not be charged 10"
greater than specified in that part of ISO 14520 relating to the specific extinguishant.

The cont|

Where rg
appropria

6.2.4.2

hiners used in these systems shall be designed to meet the requirements of relevant national s

quired, the container and valve assembly should be fitted with a pressure relief'device comply
ite national standard.

Contents indication

Means shall be provided to indicate that each container is correctly charged.

6.2.4.3
Each ha
extinguis

inert gag
containe

6.2.4.4

When tw

Marking

ocarbon container shall have a permanent name-plate or other permanent marking sp

. fill density

andards.

ing with the

ecifying the

hant, tare and gross mass, and the superpressurization level (where applicable) of the container. Each

container shall have a permanent marking specifying the extinguishant, pressurization
and nominal volume.

Manifolded containers

D Oor more containers are connected into the same manifold, automatic means (such as check

be provided to prevent extinguishant lgss.from the manifold if the system is operated when any co

removed
Containe
a) ofth
b) filled
C) pres|

Different

for maintenance.

rs connected to a common-manifold in a system shall be
P same nominal ferm-and capacity,

with the samienominal mass of extinguishant,
Surized.to the same nominal working pressure.

sized storage containers connected to a common manifold may be used for non-liquefied gas

evel of the

alves) shall
tainers are

containers,

provided

6.2.4.5

theys are all nressurized to the same nominalworking nressure.
PA L b A

Operating temperatures

Unless otherwise approved, in-service container operating temperatures for total flooding systems shall not exceed
50 °C nor be less than —20 °C. (See also 7.3.1.)

External heating or cooling should be used to keep the temperature of the storage container within the specified
range unless the system is designed for proper operation with operating temperatures outside this range.
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6.3 Distr

6.3.1 Gen

6.3.1.1
and able to

6.3.1.2

ibution

eral

Pipework and fittings shall comply with the appropriate national standards, shall be non-combustible

withstand the expected pressures and temperatures without damage.

Before final assembly, pipe and fittings shall be inspected visually to ensure they are clean and free of
burrs, spelter and rust, and that no foreign matter is inside and the full bore is clear. After assembly, the system
shall be thoroughly blown through with dry air or other compressed gas.

A dirt trap donsisting of a tee with a capped nipple, at least 50 mm long, should be installed at the end._of Jaach pipe

run. Drain fraps protected against interference by unauthorized personnel should be fitted at the lowest
the pipeworkk system if there is any possibility of a build up of water.

points in

6.3.1.3 In systems where valve arrangements introduce sections of closed piping, such sections| shall be
equipped wjth the following:

a) indicatipn of extinguishant trapped in piping;

b) means|for safe manual venting (see 6.3.1.4);

c) automatic relief of over pressures, where required.

Over-presstrre relief devices shall be designed to operate at a pressure not greater than the test pressyre of the
pipework, or as required by the appropriate national standard.

6.3.1.4 Pressure relief devices, which can include the selector valve, should be fitted so that the disgharge, in
the event of operation, will not injure or endanger personnelsand, if necessary, so that the discharge is piped to an
area wherelit will not become a hazard to personnel.

6.3.1.5 In systems using pressure-operated container valves, automatic means shall be provided to|vent any
container ldakage that could build up pressure in-the pilot system and cause unwanted opening of the pontainer

valve. The neans of pressure venting shall not-prevent operation of the container valve.

6.3.1.6
a minimum
standards.

6.3.1.7

be affecteg
atmospherg

6.3.2 Pipi

6.3.2.1

ng

The manifolds to the containerand valve assembly shall be hydraulically tested by the manuf
pressure of 1,5 times maximum working pressure (see 3.17), or as required by the appropriatg

Adequate protectiof-shall be given to pipes, fittings or support brackets and steelwork that ar
by corrosion. Special corrosion-resistant materials or coatings shall be used in highly
S.

Piping shall be of non-combustible material having physical and chemical characteristics sud

hcturer to
b national

b likely to
corrosive

h that its

integrity un

der)stress can be predicted with reliability. The thickness of the pipe wall shall be calc

ulated in

accordance With the relevant national standard. The pressure for this calculation shall be the developed pressure at
a maximum storage temperature of not less than 50 °C. If higher operating temperatures are approved for a given
system, the design pressure shall be adjusted to the developed pressure at maximum temperature. In performing
this calculation, all joint factors and threading, grooving or welding allowances shall be taken into account.

Where a static pressure-reducing device is used in a non-liquefied gas system, the maximum working pressure in
the distribution pipework downstream of the device shall be used in the calculation of the downstream pipe wall
thickness.

6.3.2.2

6.3.2.3

12

Cast iron and non-metallic pipes shall not be used.

Flexible tubing or hoses (including connections) shall be of approved materials and shall be suitable for
service at the anticipated extinguishant pressure and maximum and minimum temperatures.
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6.3.3.1

Castiron

6.3.3.2
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ttings

Fittings shall have a minimum rated working pressure equal to or greater than the maximum pressure
in the container at 50 °C, or the temperature specified in the national standard, when filled to the maximum
allowable fill density for the extinguishant being used. For systems that use a pressure-reducing device in the
distribution piping, the fittings downstream of the device shall have a minimum rated working pressure equal to or
greater than the maximum anticipated pressure in the downstream piping.

fittings shall not be used.

Welding and brazing alloys shall have a melting point above 500 °C.

6.3.3.3

6.3.3.4
manufac
the integ

6.3.4 P

Pipe and
and stati
variation
between

Adequatg
from the

25

N

a)
b) > 25
Moveme

extinguis
methods

6.3.5 V|

6.3.5.1
that are

Welding shall be performed in accordance with relevant national standards.
Where copper, stainless steel, or other suitable tubing is joined with compression

urer's pressure/temperature ratings of the fitting shall not be exceeded and care shall*be take
ity of the assembly.

pe and valve supports

C forces involved. Due allowance shall be made for the stresses indticed in the pipe work by
5. Adequate environmental protection shall be given to supports,and associated steelwork. T
pipe supports shall be as specified in Table 4.

ast support be greater than as follows:

mm pipe < 100 mm;

mm pipe < 250 mm.

nt of pipework caused by temperature” fluctuations arising from environment or the d
hant may be considerable particularly_over long lengths and should be considered in the su

alves

All valves, gaskets;~O-fings, sealants and other valve components shall be constructed
ompatible with the extinguishant and shall be suitable for the envisaged pressures and temper

Table 4 — Maximum pipework spans

fittings, the
n to ensure

valve supports shall be suitable for the expected temperature and shallbe able to withstand I]he dynamic

emperature
he distance

e support shall be provided for nozzles and their reactivexforces such that in no case shall the distance

scharge of
pport fixing

bf materials
atures.

Nominal diameter of pipe Maximum pipework span
DN m
6 0,5
10 1,0
15 15
20 1,8
25 2,1
32 2,4
40 2,7
50 3,4
65 3,5
80 3,7
100 4,3
125 4,8
150 52
200 5,8
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6.3.5.2

6.3.5.3

6.3.6 Noz

6.3.6.1

Valves shall be protected against mechanical, chemical or other damage.

Special corrosion-resistant materials or coatings shall be used in severely corrosive atmosphe

zles

Nozzle choice and location

res.

Nozzles, including nozzles directly attached to containers, shall be approved and shall be located with the
geometry of the enclosure taken into consideration.

The type ny
a) the deg
b) the dis

an exp
c) the vel
Where clog
blow-out ca

and arrangé

Nozzles sh
coverage a

Nozzles sh
nominal me

Nozzle disd

6.3.6.2 N

In order to minimize the possibility of lifting\er displacement of lightweight ceiling tiles, precautions shall bg

securely an

NOTE L

6.3.6.3 N

Discharge 1

6.3.6.4 H

mber and placement of nozzles shall be such that:
ign concentration is achieved in all parts of the enclosure;

Charge does not unduly splash flammable liquids or create dust clouds that mightiextend the fi
osion or otherwise adversely affect the occupants;

pcity of discharge does not adversely affect the enclosure or its contents,
ging by foreign materials is possible, the discharge nozzles shall be provided with frangible
ps. These devices shall provide an unobstructed opening upon system operation and shall be

d so they will not injure personnel.

hll be suitable for the intended use and shall be approyved-for discharge characteristics, inclu
nd height limitations.

bl be of adequate strength for use with the expected working pressures, they shall be able
chanical abuse and shall be constructed to withstand expected temperatures without deformati

harge orifice inserts shall be of corrosion=resistant material.

lozzles in ceiling tiles

chor tiles for a minimum distance of 1,5 m from each discharge nozzle.

he discharge velocities €reated by the design of nozzles can be a factor in the displacement of ceiling tilg

flarking

ozzles shallbe permanently marked to identify the manufacturer and size of the orifice.

ilters

e, create

discs or

designed

ling area

to resist
on.

taken to

The inlet of

l al &l H Ll Lol o +£i £ | +lo
ATy TIUZZIT AdooTITIUTy Ul JTTCOooUTTTTTUULITTY dooTITTUTy vWiniLirouritaltio alrr Urmnoet Ul arca 1ICoo 1l

shall be provided with an internal filter capable of preventing obstruction of the orifice.

6.4 Dete

ction, actuation and control systems

6.4.1 General

n 7 mm?2

Detection, actuation and control systems may be either automatic or manual. Where they are automatic, provision
shall also be made for manual operation.

Detection, actuation, alarm and control systems shall be installed, tested and maintained in accordance with

appropriate

14

national standards.
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Unless otherwise specified in a national standard, 24-h minimum standby sources of energy shall be used to
provide for operation of the detection, signalling, control and actuation requirements of the system.

6.4.2 Automatic detection

Automatic detection shall be by any method or device acceptable to the authority and shall be capable of early
detection and indication of heat, flame, smoke, combustible vapours, or any abnormal condition in the hazard that
is likely to produce fire.

NOTE Detectors installed at the maximum approved spacing for fire alarm use may result in excessive delay in
extinguishant release, especially where more than one detection device is required to be in _alarm before automatic actuation
results.

6.4.3 (Qperating devices

6.4.3.1 | Automatic operation

Automatic systems shall be controlled by automatic fire detection and actuation systems suitable for|the system
and hazgrd, and shall also be provided with a means of manual operation.

Electrically operated fire detection systems shall comply with the appropriateZnational standard. The elg¢ctric power
supply shall be independent of the supply for the hazard area, and shall’ include an emergency secondary power
supply w(th automatic changeover in case the primary supply fails.

When twp or more detectors are used, such as those for detecting stmoke or flame, it is preferable for the system to
operate gnly after signals from two detectors have been received.

6.4.3.2 | Manual operation

Provision] shall be made for manual operation of the fire fighting system by means of a control situated|outside the
protected space or adjacent to the main exit from the’space.

In additign to any means of automatic operatioh, the system shall be provided with the following:
a) one pr more means, remote from the.containers, of manual operation;
b) a manual device for providing\direct mechanical actuation of the system; or

c) an dlectrical manual release system in which the control equipment monitors for abnormal cond|tions in the
power supply and prevides a signal when the power source is inadequate.

Manual pperation shall cause simultaneous operation of the appropriate automatically operated| valves for
extinguishant release and distribution.

NOTE 1 | National standards may not require a manual release, or may require the release to operate via the gre-discharge
alarms angd ‘time delay.

The manual operation device shall incorporate a double action or other safety device to restrict accidental
operation. The device shall be provided with a means of preventing operation during maintenance of the system.

NOTE 2  The choice of the means of operation will depend upon the nature of the hazard to be protected. Automatic fire
detection and alarm equipment will normally be provided on a manual system to indicate the presence of a fire.
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6.4.4 Control equipment

6.4.4.1  Electric control equipment
Electric control equipment shall be used to supervise the detecting circuits, manual and automatic releasing

circuits, signalling circuits, electrical actuating devices and associated wiring and, when required, cause actuation.
The control equipment shall be capable of operation with the number and type of actuating devices utilized.

6.4.4.2 Pneumatic control equipment

Where pneyrrratic-con smentisused;theine 8 et-agatnste rgrand-mechanicaldamage.
Where instdllations could be exposed to conditions that could lead to loss of integrity of the pneumaticineg, special
precautiong shall be taken to ensure that no loss of integrity will occur.

6.4.5 Opdgrating alarms and indicators

6.45.1 Alarms or indicators, or both, shall be used to indicate the operation of\the system, hazards to
personnel, pr failure of any supervised device. The type (audible, visual or olfactory), number, and location of the
devices shdll be such that their purpose is satisfactorily accomplished. The extent.and type of alarms or{indicator
equipment, [or both, shall be approved.

6.4.5.2 Audible and visual pre-discharge alarms shall be provided within the protected area to give positive
warning of |impending discharge. The operation of the warning devices_shall be continued after extipguishant
discharge, Uintil positive action has been taken to acknowledge the alarmtand proceed with appropriate actjon.

6.4.5.3 Alarms indicating failure of supervised devices or equipment shall give prompt and positive [ndication
of any failufe and shall be distinct from alarms indicating operation or hazardous conditions.

6.4.6 Hold switches

Hold switches, where provided, shall be located within the protected area and shall be located near the means of
egress for the area. The hold switch shall be a type that requires constant manual force to inhibit system gperation.
Operation ¢f the hold function shall result in both audible and distinct visual indication of system impairment.
Operation df the hold switch when the system is in the quiescent state shall result in a fault indication at the control
unit. The hqld switch shall be clearly recagnizable for the purpose intended.

7 Extinguishant

7.1 Gengral

This claus¢ sets gut)'the requirements for the specifications, system flow calculations and extipguishant
concentratipns. It.shall be read in conjunction with the appropriate part of ISO 14520 for the specific agent

7.2 Speditieations, plans and approvals

7.2.1 Specifications

Specifications for gaseous fire-extinguishing systems shall be prepared under the supervision of a person fully
experienced in the design of gaseous extinguishing systems and, where appropriate, with the advice of the
authority. The specifications shall include all pertinent items necessary for the proper design of the system such as
the designation of the authority, variances from the standard to be permitted by the authority, design criteria,
system sequence of operations, the type and extent of the acceptance testing to be performed after installation of
the system and owner training requirements. Extinguishant specifications are included in the various parts of
ISO 14520 for the specific agent.
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Layout and system proposal documents shall be submitted for approval to the authority before installation or
modification begins. The type of documentation required is specified in annex A.

7.3 System flow calculations

7.3.1 General

System flow calculatrons shall be carrred out at a nomrnal extrngurshant storage temperature of 20 °C, shall have

been valf

shall be properly |dent|f|ed The system design shall be within the manufacturers specified limitations,

NOTE 1
NOTE 2
7.3.2 B
7.3.2.1

a) each

Variations from the nominal 20 °C storage temperature will affect flow conditions used in calgulations.
Pre-engineered systems do not require a flow calculation when used within approved limitations.
lalanced and unbalanced system

A balanced system shall be one in which:

b) the discharge rate of each nozzle is equal (see Figure 1).

7.3.2.2

Figure 2)|

733 F

Any system that does not meet these criteria shall, be considered to be an unbalanced s

Fiction losses

Allowande shall be made for the friction losses in“pipes and in container valves, dip tubes, flexible

selector

NOTE
of liquid a

alves, time delay devices and other.equipment (e.g. pressure-reducing devices) within the flow

The flow of a liquefied gas has beén demonstrated to be a two-phase phenomenon, the fluid consisting
nd vapour, the proportions of which,are dependent on pressure and temperature. The pressure drop is nd

an increaging rate of pressure loss as the line pressure reduces by pipe friction.

734 P

The pregsure drop shall’be“calculated using two-phase flow equations for liquefied gases and singlef

equation

NOTE
equations

ressure drop

5 for non-liquéfied gases.

cannat,be solved directly, a computer program is usually used to assist with the large number of iterativg

in which pipe”and nozzle sizes and if appropriate, size of pressure reducing devices, are selected within prescri

losses.

14520, and

actual or equivalent pipe length from the container to each nozzle are all within 10 % of each ¢ther;

ystem (see

connectors,
line.

of a mixture
n-linear, with

phase flow

These equations use friction factors and constants dependent on pressure and density obtained empifically. As the

calculations
bed pressure
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Dimensions in metres

@)

be)
@) b

)

NOTE Figures in bold in parentheses denote design.nodes for calculations.

Figure.1 — Typical balanced system
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Dimensions in metres

NOTE Figures in bold in parentheses‘denote design nodes for calculations.

Figure 2 — Typical unbalanced system
7.3.5 Vplves and fitting
Valves apd fittings-shall be rated for resistance coefficient or equivalent length in terms of pipe, or tubing sizes with

which they will besused. The equivalent length of the cylinder valves shall be listed and shall include gyphon tube
(where fifted), Valve, discharge head and flexible connector.

7.3.6 pimgtergth

The piping length and nozzle and fitting orientation shall be in accordance with the manufacturer's approved
manual to ensure proper system performance.

7.3.7 Drawings

If the final installation varies from the prepared drawings and calculations, new as-installed drawings and
calculations shall be prepared.
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7.3.8 Liquefied gases: Specific requirements

7.3.8.1

Allowance shall be made for changes in elevation as specified in the relevant section of th

ISO 14520 relating to the specific extinguishant.

7.3.8.2
required for

NOTE

at part of

The minimum discharge rate for liquefied extinguishants shall be sufficient to maintain the velocity

turbulent flow to prevent separation.

unpredictable flow characteristics.

If turbulent flow is not maintained, separation of the liquid and gaseous phases will occur, which can lead to

7.4 Encl

7.4.1 The
discharge.

742 To
permanentl
practicable,

7.4.3 For
would aver
Ventilation
extended e
of protectio
the total ha

All services
are likely tg
with, the dig

7.5 Extin

7.5.1 Flan
75.1.1

75.1.2
extinguishir]
shall be thg
that has bsg
annex C. F
shall be usq

7.5.1.3

bsures

enting shall be provided to prevent excessive over- or under-pressurization of the enclosure.
y sealed or equipped with automatic closures. Where reasonable confinement of extinguisha
protection shall be extended to include the adjacent connected hazards erwork areas.

ced-air ventilating systems shall be shut down or closed automaticallyswhere their continued
sely affect the performance of the fire-extinguishing system,of_result in propagation of

Systems necessary to ensure safety are not required to be~shut down upon system activ

. The volumes of both ventilated air and the ventilation system ductwork shall be considered
rard volume when determining extinguishant quantities.

within the protected enclosure (e.g. fuel and power supplies, heating appliances, paint spra

charge of the extinguishant.
guishant concentration requirements

ne extinguishment
For fire classifications, see 1SO 3941.

The minimum Clas§ B* design concentration for each extinguishant shall be a dem
g concentration foreach Class B fuel plus a safety factor of 1,3. The extinguishing concentral
t demonstrated by the cup burner test, carried out in accordance with the method set out in
en verified with.heptane using the fire extinguishment/area coverage fire test procedure d

d.

The_extinguishing concentration for Class A surface fires shall be determined by test using th

procedure ¢iescribed in annex C. The minimum design concentration for Class A fires shall be the exti

prevent loss of extinguishant through openings to adjacent hazards or work areds, openings

Ktinguishant discharge shall be provided to maintain the design’concentration for the required

impair the performance of the extinguishing system should be shut down prior to, or simulf

br hazards involving multiple fuels, the value for the fuel requiring the greatest design cong

protected enclosure shall have sufficient structural strength and integrity to contain the-extimguishant

shall be
Nts is not

bperation
the fire.
ation. An
duration
hs part of

ying) that
aneously

bnstrated
fion used
annex B,
ptailed in
entration

e fire test
hguishing

concentration plus a safety factor of 1,3. For a non-cellulosic Class A fuel, higher design concentrations may be
required.

CAUTION — It is recognized that the wood crib fire may not indicate extinguishing concentrations suitable
for the protection of plastic fuel hazards (e.g. computer and central rooms). More suitable tests are under
development for inclusion in the next revision of ISO 14520. Until such time as these tests are finalized, a
concentration not less than 90 % of that determined from the heptane fire test should be used .

The safety factor of 1,3 relates to the increase of 30 % from the extinguishing concentration to the design
concentration, which results in additional quantity of agent. Circumstances which may not be adequately covered
by this factor (although in some cases they are covered by other requirements in this part of ISO 14520) and which
may need allowance for additional extinguishant (i.e. more than 30 %) are included but not limited to the following.

20 © 1SO 2000 — All rights reserved


https://standardsiso.com/api/?name=63c539bf310f34f0ee4af10fbefc22dd

ISO 14520

-1:2000(E)

a) Where leakage occurs from a non-tight enclosure. This is covered in this part of ISO 14520 by the requirement
for a room integrity test and sealing of the enclosure to achieve a defined hold time.

b) Where leakage occurs due to doors being opened during or immediately after discharge. This should be
covered by operational protocols for individual risks.

c) Where it is important to minimize the quantities of toxic or corrosive products of combustion from the fire.

d) Where it is important to minimize the toxic or corrosive breakdown products from the extinguishant itself.

e) Where excessive leakage occurs from an enclosure due to expansion of the extinguishant.

f)  Wh¢g
hend

g) Whe
disc

In practi
applicatiq

rather than those that apply in real conditions.

WARNIN
measur§

7.5.2 1In

Inerting
condition

re hot surfaces, heated by fire or other means, may cause degradation of the extinguishing
e reduce the efficiency of the agent.

re metal surfaces, heated by the fire, may act as an ignition source if not adequately cooled ¢
harge and hold time.

e, application of this part of 1SO 14520 is likely to result in higher safety factors, for exan
n of gross volumes rather than net volumes and design of systems forminimum anticipated te

G — Under certain conditions, it may be dangerous to extinguish a burning gas jet

, shut off the gas supply.
erting
concentrations shall be used where conditions forvsubsequent reflash or explosion could €

s exist when both

agent and

uring agent

nple by the
mperatures,

As a first

xist. These

a) the quantity of fuel permitted in the enclosure, is)sufficient to develop a concentration equal to or greater than

one-

b) the

temperature or fuel temperature exceeds the closed cup flash point temperature) or the system res

rapiq
as a

The min
determin

half of the lower flammable limit throughout the enclosure, and

olatility of the fuel before the fire is_sufficient to reach the lower flammable limit in air (maxim

result of the fire.

Imum design concentrations used to inert atmospheres involving flammable liquids and gag
bd by the test specified in annex D, plus a safety factor of 10 %.

76 T

7.6.1

The am

al flooding‘quantity

eneral

um ambient
ponse is not

enough to detect and extinguish the fire before the volatility of the fuel is increased to a dangerous level

es shall be

nt.of extinguishant required to achieve the design concentration shall be calculated from the

bquations in

3.6.2 or 3.6.3 as appropriate, or from the data in Table 3 Total flooding quantity in the parts of this standard for
specific extinguishants.

In addition to these calculated concentration requirements, additional quantities of extinguishant may be required
by national standards to compensate for any special conditions that would adversely affect the extinguishing
efficiency (see 7.5.1), or if required by the physical characteristics of the extinguishant (see 7.9.1.2).
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7.6.2 Liquefied gases

M=|——
(100—(:

c v
S

he total flooding quantity, in kilograms;

he design concentration in percent by volume;

exfinguishant);

where
M st
C st
V is
S is
Ky
T
7.6.3 Non
Q=Y
where
Q is
C is
V is
ex|
xR is
S
K1,
T

T kq + koT, at temperature T and 1,013 bar absolute pressure; Sis the specific volume, in cub

@

he net volume of the hazard, in cubic metres (i.e. enclosed volume minus fixed structures impervious to

he specific volume, in cubic metres per kilogram: S=k; + kyT

manufacturer;

is the minimum anticipated ambient temperature of the protected-volume, in degrees Ce

-liquefied gas
KR In 100
S 100- C

he total flooding quantity, in cubic metres, at reference filling temperature and pressure;
he design concentration, in percent by volume;

the net volume of hazard, in cubic metres (i.e. enclosed volume minus fixed structures impe
finguishant);

he specific volume, in cubic metres per kilogram, at reference filling temperature and pressure

per kilogram;
ko are censtants specific to the extinguishant being used, supplied by the extinguishant manu

isithe minimum anticipated temperature of the protected volume, in degrees Celsius.

ko are constants specific to the extinguishant being used, supplied~“by the extipguishant

sius.

)

rvious to

C metres

facturer;

7.7 Altitude adjustment

The design quantity of the extinguishant shall be adjusted to compensate for ambient pressures that vary more
than 11 % (equivalent to approximately 1 000 m of elevation change) from standard sea level pressure (1,013 bar
absolute). The ambient pressure is affected by changes in altitude, pressurization or depressurization of the
protected enclosure, and weather-related barometric pressure changes. The extinguishant quantity is determined
by multiplying the quantity determined in 7.6 by the ratio of the average ambient enclosure pressure to the standard
sea level pressure. Correction factors for gaseous agents are shown in Table 5. Correction factors for specific
extinguishants will need to be calculated.

22
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Table 5 — Correction factors

Equivalent altitude Correction factor
(for ideal gases)
m
-1 000 1,130
0 1,000
1000 0,885
1500 0,830
2 000 0,785
3000 0,690
3500 0,650
4 000 0,610
4 500 0,565
7.8 Dgration of protection
7.8.1 It is important that an effective extinguishant concentration not onlysbe achieved, but is mainfained for a

sufficient| period of time to allow effective emergency action. This is equally important in all classes of fires since a
persistent ignition source (e.g. an arc, heat source, oxyacetyleneitorch, or "deep-seated" fire) gan lead to
resurgenge of the initial event once the extinguishant has dissipated.,
7.8.2 l1is essential to determine the likely period during which the extinguishing concentration will bel maintained
within the protected enclosure. This is known as the hold time» The predicted hold time shall be determined by the
door fan fest specified in annex E, or a full discharge test hased on the following criteria.
a) Atthe start of the hold time, the concentration throughout the enclosure shall be the design concentration.

b) At thHe end of the hold time, the extinguishant-concentration at the height of the tallest hazard in the enclosure
shall be not less than the fire extinguishing-concentration.

c) Thelhold time shall be not less than'10 min, unless otherwise specified by the authority.
7.9 System performance
7.9.1 Dischargetime

7.9.1.1 | Liquefied.extinguishant

The liquefied extinguishant discharge shall be completed as quickly as possible to suppress the fire gnd limit the
formation) of decomposition products. In no case shall the discharge time required to achieve 95 % of the design
concentration exceed 10 s at 20 °C, or as otherwise required by the authority.

The discharge time period is defined as the time required to discharge from the nozzles 95 % of the extinguishant
mass required to achieve the design concentration at 20 °C. For liquefied extinguishants, this can be approximated
as the interval between the first appearance of liquid at the nozzle and the time when the discharge becomes
predominantly gaseous. Flow calculations performed in accordance with 7.3 or with the approved pre-engineered
systems instruction manuals shall be used to demonstrate compliance with this clause.

7.9.1.2 Non-liquefied extinguishant

The discharge time required to achieve 95 % of the design concentration for non-liquefied extinguishants shall not
exceed 60 s at 20 °C, or as otherwise required by the authority. Flow calculations performed in accordance with 7.3
or with the approved pre-engineered systems instruction manuals shall be used to demonstrate compliance with
this clause.
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7.9.2 Extended discharge

When an extended discharge is necessary, the rate shall be sufficient to maintain the desired concentration for the

required ho

Id time.

8 Commissioning and acceptance

8.1 General

This claus§ Sets out the minmum fequirements 1or _the commissioning and acceptance o e | gaseous
extinguishirig system.

8.2 Tests

8.2.1 General

The compldgted system shall be reviewed and tested by a competent person to meetthe approval of the puthority.

Only equipment and devices designed to national standards shall be used in the-systems. To determing that the

system haq been properly installed and will function as specified, the tests Specified in 8.2.2 to 8.2.9| shall be
performed.

8.2.2 Enc]osure check

Determine that the protected enclosure is in general conformance with the plans.

8.2.3 Revjew of mechanical components

8.2.3.1 The piping distribution system shall be inspected to determine that it is in compliance with the design
and installafion documents.

8.2.3.2 Nozzles and pipe size and, if appropriate, pressure-reducing devices, shall be in accordance with
system drayings. The means for pipe size reduction and attitudes of tees shall be checked for conformarjce to the
design.

8.3.2.3 Piping joints, discharge_'nozzles and piping supports shall be securely fastened to|l prevent
unacceptable vertical or lateral movement during discharge. Discharge nozzles shall be installed in such @ manner
that piping ¢annot become detached during discharge.

8.2.34 During assembly, the piping distribution system shall be inspected internally to detect the pogsibility of
any oil or particulate_fpatter which could soil the hazard area or affect the extinguishant distribution due to a
reduction in the effective nozzle orifice area.

8.2.3.5 The. discharge nozzles shall be oriented in such a manner that optimum extinguishant dispersgl can be
effected.

8.2.3.6 If nozzle deflectors are installed, they shall be positioned to obtain the maximum benefit.

8.2.3.7 The discharge nozzles, piping, and mounting brackets shall be installed in such a manner that they will

not potentially cause injury to personnel. Extinguishant shall not directly impinge on areas where personnel may be
found in the normal work area, or on any loose objects or shelves, cabinet tops, or similar surfaces where loose

objects cou

8.2.3.8

24

Id be present and become missiles.

All extinguishant storage containers shall be properly located in accordance with 'approved for
construction' set of system drawings.
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8.2.3.9 All containers and mounting brackets shall be securely fastened in accordance with the manufacturer's
requirements.

8.2.3.10 A discharge test for extinguishants is generally not recommended. However, if a discharge test is to be
conducted, the mass of extinguishant shall be determined by weighing or other approved methods. Concentration
measurements should be made at a minimum of three points, one at the highest hazard level.

Other assessment methods may normally be used to reduce unnecessary discharge into the environment, for
example, the door fan pressurization test specified in annex E. However, a discharge test may be conducted if

acceptable to the authority.

8.2.3.11
provided
ensure

consider

8.2.3.12
containe
tests sha|

All 9
end

a)

b) Al g
pres

purg

It is recojnmended that hydrostatic testing be carried out at the ‘manufacturer's works where practicable.

WARNIN
result of
pressurg

An adequate quantity of extinguishant to produce the desired specified concentrati
The actual enclosure volumes shall be checked against those indicated on the system
e proper quantity of extinguishant. Fan rundown and damper closure time shall be
tion.

Unless the total piping contains not more than one change in direction fitting between
and the discharge nozzle, and unless all piping has been physically checked:for tightness, t
| be carried out.

pen-ended piping shall be pneumatically tested in a closed circuit fora’period of 10 min at 3
pf 10 min, the pressure drop shall not exceed 20 % of the test pressure.

losed-section pipework shall be hydrostatically tested to a_minimum of 1,5 times the maxim
sure for 2 min during which there shall be no leakage. On completion of the test, the pipew!
ed to remove moisture.

G — Pneumatic pressure testing creates acpotential risk of injury to personnel in the
airborne projectiles if rupture of the piping system occurs. Prior to conducting the
test, the protected area shall be evacuated and appropriate safeguards shall be provig

n shall be
drawings to
taken into

the storage
he following

bar. At the
um working

brk shall be

area, as a
pneumatic
ed for test

<N

personn

8.2.3.13
flow is cd

A test using nitrogen, or a suitable alternative, shall be performed on the piping network t
ntinuous and that the piping and nozzles are unobstructed.

b verify that

8.2.4 view of enclosure integrity

All total flooding systems shall' have the enclosure checked to locate and then effectively seal any si
leaks thgt could result ina-failure of the enclosure to hold the specified extinguishant concentration
specified| holding peried-(See also 7.4.1). Unless otherwise required by the authority, the test specified
shall be yised.

gnificant air
evel for the
in annex E

8.2.5

view of electrical components

8.25.1
the system drawings. A.c. and d.c. wiring shall not be combined in a common conduit unless properly shielded and
grounded.

8.2.5.2 All field circuitry shall be tested for ground fault and short circuit condition. When testing field circuitry,
all electronic components (such as smoke and flame detectors or special electronic equipment for other detectors,
or their mounting bases) shall be removed and jumpers properly installed to prevent the possibility of damage
within these devices. Replace components after testing the circuits.

8.25.3 Adequate and reliable primary standby sources of energy which comply with 6.4 shall be used to
provide for operation of the detection, signalling, control and actuation requirements of the system.
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8.25.4

and design

All auxiliary functions (such as alarm sounding or displaying devices, remote annunciators, air handling
shutdown, power shutdown, etc.) shall be checked for proper operation in accordance with system requirements

specifications.

Alarm devices shall be installed so that they are audible and visible under normal operating and environmental

conditions.

Where possible, all air-handling and power cut-off controls should be of the type that once interrupted require
manual restart to restore power.

8.25.5

Check that for systems using alarm silencing, this function does not affect other auxiliary

functions

such as air

8.25.6

drawings amnd are in accordance with the manufacturer's requirements.

8.2.5.7

identified and properly protected to prevent damage.

8.2.5.8

actions for gperation. They shall be properly identified. Particular care shall be taken"where manual releas

for more th
release dey

8.2.5.9
readily acce

8.2.5.10
installed, re

8.25.11

8.2.6 Prel

8.2.6.1

test is to bg
required. N
to the sequ

8.2.6.2
where fitted
a functional

For electrig
breakers. P
recommend

handling or power cut-off where they are required in the design specification.

Check the detection devices to ensure that the types and locations are as specified“in th

Check that manual release devices are properly installed, and are readily-accessible, g

Check that all manual release devices used to release extinguishants reguire two separate ar

AN one system are in close proximity and could be confused or the wrong system actuated
ices in this instance shall be clearly identified as to which hazard€nclosure they protect.

Check that for systems with a main/reserve capability, the*main/reserve switch is properly
ssible and clearly identified.

Check that for systems using hold switches requiring constant manual force, these are
adily accessible within the hazard area and clearhysidentified.

Check that the control panel is properly installed and readily accessible.

iminary functional tests

Where a system is connected, to.a remote central alarm station, notify the station that the fir
conducted and that an emergency response by the fire department or alarm station person
ptify all concerned personnel-at the end-user's facility that a test is to be conducted and instruc
bnce of operation.

Disable or remove.each extinguishant storage container release mechanism and selectg
, SO that activation-of the release circuit will not release extinguishant. Reconnect the release ¢
device in liedof each extinguishant storage container release mechanism.

ally actuated release mechanisms, these devices may include suitable lamps, flash bulbs
neumatically actuated release mechanisms may include pressure gauges. Refer to the manu
ations in all cases.

P system

ccurately

d distinct
e devices
. Manual

installed,

properly

e system
hel is not
them as

r valves,
rcuit with

or circuit
facturer's

8.2.6.3

8.2.6.4

8.2.6.5

8.2.6.6

Check each resettable detector for proper response.
Check that polarity has been observed on all polarized alarm devices and auxiliary relays.
Check that all required end-of-line devices have been installed.

Check all supervised circuits for correct fault response.

8.2.7 System functional operational test

8.2.7.1

Operate the detection initiating circuit(s). All alarm functions shall occur according to th

specification.

26

e design
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Operate the necessary circuit to initiate a second alarm circuit if present. Verify that all second alarm

occur according to design specifications.

Operate the manual release device. Verify that manual release functions occur accordin

specifications.

8.2.7.4

Where appropriate, operate the hold switch. Verify that functions occur according to

specifications. Confirm that visual and audible supervisory signals are received at the control panel.

8.2.7.5
extinguis

g to design

the design

Check the function of all resettable valves and activators, unless testing the valve will release

hant.

"One-shd

8.2.75

8.2.8

8.2.8.1
power. \
primary f

8.2.8.2

8.29 G

8.2.9.1
This pan

8.2.9.2
operated

8.2.10 G

When all
release ¢
central a
that the
manufac

t" valves, such as those incorporating frangible discs, should not be tested.

Check pneumatic equipment, where fitted, for integrity to ensure proper operation!

Remote monitoring operations (if applicable)

Disconnect the primary power supply, then operate one of each typerof input device while
erify that an alarm signal is received at the remote panel after the_device is operated. Re
ower supply.

Operate each type of alarm condition and verify receipt of fault condition at the remote stati

ontrol panel primary power source

Verify that the control panel is connected to adedicated unswitched circuit and is labell
b| shall be readily accessible but access shall be restricted to authorized personnel only.

Test a primary power failure in accordanee with the manufacturer's specification, with the
on standby power.

ompletion of functional tests
functional tests are complete (8.2.6 to 8.2.9), reconnect each storage container so that actiV
arm station and all concerped personnel at the end-user's facility that the fire system test is cq

system has been returned to full service condition by following the procedures spec
urers' specifications:

mpletion cértificate and documentation

requirem

certificate

fan test.

9

aller shall provide to the user a completion certificate, a complete set of instructions, calcy
showing the system as-installed, and a statement that the system complies with all the
nts ‘of thls part of ISO 14520, and giving detalls of any departure from approprlate recommend

on standby
connect the

pn.

bd properly.

system fully

ation of the

ircuit will release the extinguishant. Return the system to its fully operational design condition. Notify the

mplete and
fied in the

lations and
appropriate
ations. The

Inspection, maintenance, testing and training

9.1 General

ing the door

This clause specifies the requirements for inspection, maintenance and testing of a gaseous fire-extinguishing
system and for the training of inspection and maintenance personnel.
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9.2 Inspection
9.2.1 General
9.2.11 At least annually, or more frequently as required by the authority, all systems shall be thoroughly

inspected and tested for proper operation by competent personnel.

9.2.1.2

9.21.3

The inspection report with recommendations shall be filed with the owner.

At least every 6 months, the container contents shall be checked as follows.

a)

Liguefigd gases: for halocarbon extinguishants, if a container shows a loss in extinguishant quaritity

than 5 Pb6 or a loss in pressure (adjusted for temperature) of more than 10 %, it shall be refilled ortepld

b)

Non-liquefied gases: for inert gas extinguishants that are not liquefied, pressure is “an indi

extingyishant quantity. Unless otherwise specified by the authority, if an inert gas extinguishant
shows [a loss in pressure (adjusted for temperature) of more than 5 %, it shall be refilled or replace
container pressure gauges or weight-monitoring devices are used for this purpose, they shall be comp

separa
9.2.14

and recyclg
regulations

Inert gas n

requirement.

9.2.1.5
tag attache

9.2.2 Con

Containers

9.2.3 Hog

e calibrated device at least annually.

All extinguishant removed from containers during service or maintefiance procedures shall be
d, or disposed of in an environmentally sound manner, and _in ‘accordance with existing

nixtures based on those gases normally found in the earth's atmosphere are exempted

The date of inspection and the name of the person' performing the inspection shall be recor
| to the container.

tainer

shall be subjected to periodical tests\as’ required by the relevant national standard.

e

All system hoses shall be examined anhually for damage. If visual examination shows any defect, the hoss

replaced.

9.24 Enc

9.24.1
protected €
visually det
annex E.

osures

At least every 12 months it shall be determined whether boundary penetration or other chang
nclosureshave occurred that could affect leakage and extinguishant performance. If this ¢
brmined, it shall be positively established by repeating the test for enclosure integrity in accord

of more
iced.

cation of
container

0. Where
ared to a

collected
aws and

from this

ded on a

e shall be

es to the
annot be
hnce with

9.24.2

9.24.3

Where the integrity test reveals increased leakage that would result in an inability to retain the
extinguishant for the required period, remedial action shall be carried out.

Where it is established that changes to the volume of the enclosure or to the type of hazard within the
enclosure, or both, have occurred, the system shall be redesigned to provide the original degree of protection.

It is recommended that the type of hazard within the enclosure, and the volume it occupies, be regularly checked to

ensure that

28

the required concentration of extinguishant can be achieved and maintained.
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9.3 Maintenance

9.3.1 General

The user shall carry out a programme of inspection, arrange a service schedule, and keep records of the
inspections and servicing.

NOTE

Installer

The continued capability for effective performance of a fire fighting system depends on fully adequate service
procedures with, where possible, periodic testing.

should provide the user with a record in which inspection and service details can be entered

9.3.2 User's programme of inspection

The instdller shall provide the user with an inspection programme for the system and components. The
shall inclpide instructions on the action to be taken in respect of faults.

The user's inspection programme is intended to detect faults at an early stage to~allow rectification

system

a) We

ay have to operate. A suitable programme is as follows.

kly: Visually check the hazard and the integrity of the enclosure for changes which might

efficlency of the system. Carry out a visual check that there is no gbvious damage to pipework

deviges, if fitted, for correct reading and take the appropriate action Specified in the users' manual.

b) Monthly: Check that all personnel who may have to operate the equipment or system are properly
authprized to do so and, in particular, that new employees.have been instructed in its use.

9.3.3 Skrvice schedule

A servic

schedule shall include requirements for periodic inspection and test for the complete instal

including|pressurized containers, as specified in‘the appropriate national standards.

The sch

dule shall be carried out by a competent person who shall provide to the user a signed, dated

inspection, advising any rectification cartied out or needed.

During s

rvicing, every care and precaution shall be taken to avoid release of extinguishant. A suitable

provided|in annex F.

94 Tr

hining

All persops who may’be expected to inspect, test, maintain or operate fire-extinguishing systems sha
and kept|adequately'trained in the functions they are expected to perform.

Personn

¢l working in an enclosure protected by a gaseous extinguishant shall receive training in the o

programme

before the

reduce the
and that all

ting controls and components are properly set and undamaged. Check pressure gauges and weighing

trained and

led system,

eport of the

schedule is

| be trained

eration and

use of the_system, in particular regarding safety issues
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Annex A
(normative)

Working documents

A.1 General

These docyments shall be prepared only by persons fully experienced in the design of extinguishing |systems.

Deviation from these documents shall require permission from the authority.

A.2 Working documents

Working dofuments shall include the following items:

a) drawings, to an indicated scale of extinguishant distribution system,%including containers, logation of
contairjers, piping and nozzles, valves and pressure-reducing devices and'pipe hanger spacing;

b) name ¢f owner and occupant;

c) locatiof of building in which hazard is located;

d) location and construction of protected enclosure walls and partitions;

e) encloslire cross-section, full height or schematic diagram, including raised access floor and suspendeg ceiling;

f)  type of|extinguishant being used;

g) extingdishing or inerting concentration, désign concentration and maximum concentration;

h) descrigtion of occupancies and hazards to be protected against;

i) specifi¢gation of containers usgd, including capacity, storage pressure and mass including extinguishant;

j)  descrigtion of nozzle(s)@sed, including inlet size, orifice port configuration, and orifice size/code apd orifice
size of [pressure-reducing devices, if applicable;

k) descrigtion of pipes; valves and fittings used, including material specifications, grade and pressure rat[ng;

I) equipmentssehedule or bill of materials for each piece of equipment or device, showing devige name,
manufacturer, model or part number, quantity and description;

m) isometric view of extinguishant distribution system, showing the length and diameter of each pipe segment and
node reference numbers relating to the flow calculations;

n) enclosure pressurization and venting calculations;

0) description of fire detection, actuation and control systems.

30
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A.3 Specific details

A.3.1 Pre-engineered systems

For pre-engineered systems, the end-user shall be provided with the manufacturer's system design information.

A.3.2 Engineered systems

The details on the system shall include the following:

a) infor
b) cont
C) cap3
d) the

devi
e) the

redu
f) thel
Informati
auxiliary
shall be
calculatig

mation and calculations on the amount of extinguishant;
hiner storage pressure;
city of the container;

ocation, type and flow rate of each nozzle, including equivalent orifice, area and pressu
ces, if applicable;

ocation, size and equivalent lengths or resistance coefficients of ‘pipe fittings and hoses
ction and orientation of tees shall be clearly indicated,;

pbcation and size of the storage facility.

bn shall be submitted pertaining to the location and fungtion of the detection devices, operat
equipment and electrical circuitry, if used. Apparatus and devices shall be identified. Any spe
adequately explained. The version of the flow calculation program shall be identified on th
n printout.

re-reducing

; pipe size

ng devices,

ial features
e computer
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Annex B
(normative)

Determination of flame-extinguishing concentration of gaseous

extinguishants by teh cup burner method

B.1 Scoy
This annex
extinguisha
B.2 Pring
Diffusion flg

extinguishe

B.3 Reqy

B.3.1 Ger

The cup by
dimensions

B.3.2 Cufq

The cup sh
range of 28
the cup. Th
5 mm belo
substantiall
have mean
materials).

B.3.3 Chi

The chimne

e

specifies the minimum requirements for determining the flame-extinguishing concentrationof a
Nt in air for flammable liquids and gases, employing the cup burner apparatus.

Liple

mes of fuels burning in a round reservoir (cup), centrally positioned in\aZcoaxially flowing air st
H by addition of a gaseous extinguishant to the air.

lirements for apparatus

eral

rner apparatus for these measurements shall be arranged and constructed as in Figure B.1
shown; the tolerance for all dimensions shallbe '+ 5 % unless otherwise indicated.

bl be round and shall be constructed of glass, quartz or steel. It shall have an outside diame
mm to 31 mm, with a wall thickness of 1 mm to 2 mm. It shall have a 45° chamfer into the to
ere shall be a means of measuring the temperature of the fuel inside the cup at a location
v the top of the cup, and’a means of heating the fuel as shown in Figure B.1. The cup
y similar in shape to the)example shown in Figure B.1. A cup intended for use with gaseous f
5 of attaining a unifarm gas flow at the top of the cup (e.g. the cup may be packed with

mney

y shallbe of round glass or quartz construction. It shall have an inside diameter of 85 mm + 2

a wall thicknress of 2 mm to 5 mm, with a height of 535 mm £ 5 mm.

gaseous

eam, are

with the

ter in the
b edge of
2mm to
shall be
els shall
efractory

mm and

B.3.4 Diffuser

The diffuser shall have a means of fitting to the bottom end of the chimney. It shall have a means of admitting a
premixed stream of air and extinguishant; and have a means of uniformly distributing the air/extinguishant flow
across the cross-section of the chimney. The temperature of the air/extinguishant mixture within the diffuser shall
be 25 °C £ 10 °C, measured with a calibrated temperature sensor.

B.3.5 Fuel supply

A liquid fuel supply shall be capable of delivering liquid fuel to the cup while maintaining a fixed, but adjustable,
liquid level therein.

32
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A gaseous fuel supply shall be capable of delivering a fuel gas at a controlled and fixed rate to the cup.

B.3.6 Manifold
A manifold shall receive air and extinguishant and deliver them as a single mixed stream to the diffuser.

B.3.7 Air supply

A means for delivering air to the manifold shall allow adjustment of the air flow rate. It shall have a calibrated
means of measuring the air flow rate.

B.3.8 Ektinguishant supply
A meang for delivering extinguishant to the manifold shall allow adjustment of the extinguishant flow rate. If the

method according to B.7.2 is used for the determination of the extinguishant concentfation, there| shall be a
calibrategl means of measuring the extinguishant flow rate.

B.3.9 Delivery system
The deliyery system shall deliver a representative and measurable sample of the agent to the cup burner in

gaseous|(form.

B.4 Requirements for materials

B.4.1 Ajr

Air shall |be clean, dry and oil-free. The oxygen concentration shall be a volume fraction of (20,9 £0,5) %. The
source and the oxygen content of the air used shallbe recorded.

NOTE "Air" supplied in commercial high-pressure cylinders may have an oxygen content significantly different|from 20,9 %.
B.4.2 Fphel

Fuel shall be of a certified type and quality.

B.4.3 Ektinguishant

The extihguishant shallvbe of certified type and meet the specifications of the supplier. Multiicomponent
extinguishants should~be provided premixed. Liquefied extinguishants shall be provided as pure extinguishant, i.e.
not presgurized with/nitrogen.

B.5 Procedurefor flammable liguids

B.5.1 Place the flammable liquid in the fuel supply reservoir.

B.5.2 Admit fuel to the cup, adjusting the liquid level to within 5 mm to 10 mm from the top of the cup.

B.5.3 Operate the heating arrangement for the cup to bring fuel temperature to 25°C+£3°C or to 5°C+3°C
above the open cup flash point, whichever is the higher. During this period, the liquid level in the cup shall be
adjusted so that the fuel level is above the means for temperature measurement of the fuel.

NOTE The fuel temperature given in B.5.3 is meant to be the temperature at the start of the test.

B.5.4 Adjust the air flow to achieve a flow rate of 10 I/min.
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B.5.5 Ignite the fuel.
B.5.6 Allow the fuel to burn for a period of 60 s to 120 s before beginning the flow of extinguishant. During this
period, the liquid level in the cup should be adjusted so that the fuel level is within 1 mm from the top of the cup.

B.5.7 Begin the flow of extinguishant. Increase the extinguishant flow rate in increments until flame extinguish-
ment occurs, and record the extinguishant and air flow rates at extinguishment. The extinguishant flow rate
increment should result in an increase in the extinguishant concentration of no more than 2 % of the previous
value. Adjustments in the extinguishant flow rate are to be followed by a brief waiting period (10 s) to allow the new
proportions of extinguishant and air in the manifold to reach the cup position. During this period the liquid level shall

be maintain

ed within 1 mm from the top of the cup.

NOTE

flow required for extinguishment, and on subsequent runs to start at a flow rate close to the critical and to inerease t
small amoungs until extinguishment is achieved.

B.5.8 De

B.5.9 Prig
may be pre

B.5.10 Repeat B.5.1 to B.5.9 using air flow rates of 20 I/min, 30 I/min, 40 I/minand 50 I/min.

B.5.11 Determine the plateau region in the extinguishing concentration/ait flow plot (i.e. the range of air f

n an initial run, it is convenient to use relatively large flow increments to ascertain the approximaté ext

rmine the extinguishing concentration of the extinguishant in accordance with B(7,

r to subsequent tests, remove the fuel from the cup and remove any deposits of residue or
ent on the cup.

nguishant
ne flow by

soot that

oOws over

which the pxtinguishing concentration is at a maximum and is independent of the air flow) by plgtting the
extinguishirjg concentration as determined in B.5.8 versus the air flow\rate.

If there is np plateau region found in this plot, further measurements according to B.5.10 shall be carried put using
air flow ratgs higher than 50 I/min.

B.5.12 Plafe the flammable liquid in the fuel supply reservoir.

B.5.13 Admit fuel to the cup, adjusting the liquid Jevel to within 5 mm to 10 mm from the top of the cup.

B.5.14 Operate the heating arrangement for the cup to bring the fuel temperature to 25°C+3°C orto 5fC+3°C

above the
adjusted so
NOTE T

B.5.15
B.5.11.

Adj

B.5.16 Ign

B.5.17 Alld

bpen cup flash point, whichever is the higher. During this period, the liquid level in the cup
that the fuel level is above the'means for temperature measurement of the fuel.

he fuel temperature given in'B.5.14 is meant to be the temperature at the start of the test.

List the air flow to7achieve a flow rate which is on the plateau region determined in accordd

te the fuél.

w_the'fuel to burn for a period of 60 s to 120 s before beginning the flow of extinguishant. D

shall be

ince with

uring this

period, the

iquid level in the cup shall be adjusted so that the fuel level is within 1 mm from the top of the g

up.

B.5.18 Begin the flow of extinguishant. Increase the extinguishant flow rate in increments until flame extinguish-
ment occurs, and record the extinguishant and air flow rates at extinguishment. The extinguishant flow rate
increment should result in an increase in the extinguishant concentration of no more than 2 % of the previous
value. Adjustments in the extinguishant flow rate are to be followed by a brief waiting period (10 s) to allow the new
proportions of extinguishant and air in the manifold to reach the cup position. During this period the liquid level shall
be maintained with 1 mm of the top of the cup.

NOTE On an initial run, it is convenient to use relatively large flow increments to ascertain the approximate extinguishant
flow required for extinguishment, and on subsequent runs to start at a flow rate close to the critical and to increase the flow by
small amounts until extinguishment is achieved.

34 © 1SO 2000 — All rights reserved


https://standardsiso.com/api/?name=63c539bf310f34f0ee4af10fbefc22dd

ISO 14520-1:2000(E)

B.5.19 Prior to subsequent tests, remove the fuel from the cup and remove any deposits of residue or soot that
may be present on the cup.

B.5.20 Repeat B.5.12 to B.5.19 for four subsequent tests.

B.5.21 Determine the extinguishing concentration of the extinguishant for the case of unheated fuel in accordance
with B.7 by establishing the average from five tests.

B.5.22 Repeat steps B.5.12 through B.5.20 with the fuel temperature at 5 °C below the boiling point of the fuel, or
200 °C, whichever is the lower. The fuel temperature shall be kept at this defined temperature during the whole

test.

B.5.23 [
with B.7

B.6 Pr

B.6.1 /
the cup.

B.6.2 (
measurirj

B.6.3 4

B.6.4 &
past the

NOTE
the chimn

B.6.5 |
B.6.6 A

B.6.7 B
ment ocq
incremery
value. Ad
proportio

NOTE
extinguish
the flow b

Determine the extinguishing concentration of the extinguishant for the case of heated fuel in
Dy establishing the average from five tests.

pcedure for flammable gases

~or example, the cup used for liquid fuels may be packed with refractory mnaterials.

baseous fuel shall be from a pressure-regulated supply with, a“ calibrated means of ad
g the gas flow rate.

djust the air flow to 10 I/min.

egin fuel flow to the cup and adjust the flow rate to.attain a gas velocity nominally equal to theg
cup. The fuel temperature shall be 25 °C £ 10 °C,

The air velocity past the cup can be calculated fram the air flow rate and the difference between the crg
by and the cross-section of the cup.

hnite the fuel.

llow the fuel to burn for a period of 60 s before beginning flow of extinguishant.

egin the flow of extinguishant. Increase the extinguishant flow rate in increments until flame|
t should result in ab~increase in the extinguishant concentration of no more than 3 % of t
justments in the extinguishant flow rate are to be followed by a brief waiting period (10 s) to al

hs of extinguishant and air in the manifold to reach the cup position.

On an 4nitial run, it is convenient to employ relatively large flow increments to ascertain the
ant flowrequired for extinguishment, and on subsequent runs to start at a flow rate close to the critical an
small’amounts until extinguishment is achieved.

accordance

cup intended for use with gaseous fuels shall have a means of attaining a uniform gas flow at the top of

justing and

air velocity

ss-section of

extinguish-

urs, and record the air; extinguishant and fuel flow rates at extinguishment. The extinguishant flow rate

he previous
ow the new

approximate
d to increase

B.6.8

lpnn flame nytingl ishment shut off the flow of flammable gas

B.6.9 Prior to subsequent tests, remove deposits of residue or soot if present on the cup.

B.6.10 Determine the extinguishing concentration of the extinguishant in accordance with B.7.

B.6.11 Repeat steps B.6.4 through B.6.9 at air flow rates of 20 I/min, 30 I/min , 40 I/min and 50 I/min.

B.6.12 Determine the plateau region in the extinguishing concentration/air flow plot (i.e. the range of air flows over
which the extinguishing concentration is at a maximum and is independent of the air flow) by plotting the

extinguis

hing concentration as determined in B.6.10 versus the air flow rate.

© 1SO 2000 — All rights reserved

35


https://standardsiso.com/api/?name=63c539bf310f34f0ee4af10fbefc22dd

ISO 14520-1:2000(E)

If there is no plateau region found in this plot, further measurements according to B.5.11 shall be carried out using
higher air flow rates than 50 I/min.

B.6.13 Adjust the air flow rate to a value on the plateau in the extinguishing concentration/air flow plot.

B.6.14 Begin fuel flow to the cup and adjust the flow rate to attain a gas velocity equal to the air velocity past the
cup. The fuel temperature shall be 25 °C £ 10 °C.

B.6.15 Ignite the fuel.

B.6.16 All

w the fuel to burn for a period of 60 s before beginning the flow of extinguishant

B.6.17 Beg
ment occur,
increment 9
value. Adju
proportions
NOTE q
extinguishan
the flow by s
B.6.18

B.6.19 Prig
B.6.20
B.6.21

B.6.22
with B.7 by

B.7 Extir

B.7.1 Pre

Upon flame extinguishment, shut off the flow of flammable gas.

Determine the extinguishing concentration of the extinguishant in accordance with B.7.
Repeat B.6.13 to B.6.20 for four subsequent tests.

Determine the extinguishing concentration of the“extinguishant for the case of unheated fuel in ac

in the flow of extinguishant. Increase the extinguishant flow rate in increments until flame)e
5, and record the air, extinguishant and fuel flow rates at extinguishment. The extinglishant
hould result in an increase in the extinguishant concentration of no more than 3'% ‘of the
Etments in the extinguishant flow rate are to be followed by a brief waiting period (10's) to allo
of extinguishant and air in the manifold to reach the cup position.

Dn an initial run it is convenient to employ relatively large flow increments, to” ascertain the ap
flow required for extinguishment, and on subsequent runs to start at a flow rate clese to the critical and t
mall amounts until extinguishment is achieved.

r to the subsequent tests, remove deposits of residue or s@otif present on the cup.

establishing the average of five tests.

guishant extinguishing.concentration

erred method

ed method for detérmining the concentration of extinguishant vapour in the extinguishant
ich just causes flame extinguishment is to use a gas-analysing device, calibrated for the cong

tinguish-
flow rate
previous
the new

proximate
D increase

cordance

plus air
entration

bility (e.g.

v the cup

is the extinguishant concentration, as a volume fraction in percent;

ed by the

is the oxygen concentration of the air/extinguishant mixture in the chimney, as a volume fraction in

percent;

O5(sup) is the oxygen concentration in the supply air, as a volume fraction in percent.
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ternative method

The extinguishant concentration in the extinguishant plus air mixture may, alternatively, be calculated from the
measured flow rates of the extinguishant and air. Where mass flow rate devices are employed, the resulting mass
flow rates need to be converted to volumetric flow rates as follows:

“3)

where

V; [is the volumetric flow rate of gas i, in litres per minute;
m; [is the mass flow rate of gas i, in grams per minute;

pi [is the density of gas i, in grams per litre.

Care shd
ambient

EXAMPLE
higher thgn would be calculated for an ideal gas. At a pressure of 6,7 kPa (6,6-%), however, the difference betwe
vapour density and that calculated for an ideal gas is less than 0,2 %.

Publishedl property data should be used where possible. Estimating techniqgues may be used when pul
are lacking. The source of physical property values used should>be recorded in the test report.

The cong

B.8 Reg

As a min

uld be taken to use the actual vapour density. The vapour density of many halogenated hydr
emperature and pressure may differ by several percent from that calculated by the ideal gas la]

The density of HFC-227ea vapour at a pressure of 101,3 kPa and temperature of 295 K is approxi

entration of extinguishant as a volume fraction inspercent, C, is calculated as follows:

Vext
Vair + Vext

x 100

is the extinguishant concentration, as a volume fraction in percent;

is the volumetric flow rate-of the air, in litres per minute;

is the volumetric_flow rate of the extinguishant, in litres per minute.

porting of results

mum, the following information should be included in the report of results:

bcarbons at
W.

mately 2,4 %
en the actual

blished data

a) schematic diagram of apparatus, including dimensions and description of materials used,;

b) source and assay of the extinguishant, fuel and air;

c) for each test, the fuel temperature at the start of the test, the fuel temperature at the time of extinguishment,
and the temperature of the air/fextinguishant mixture at extinguishment;

d) extinguishant, gaseous fuel and air flow rates at extinguishment; if method B.7.1 is used, the extinguishant
concentration or the oxygen concentration instead of the extinguishant flow rate;

e) method employed to determine the extinguishing concentration;
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f)  extinguishant concentration at extinguishment for each test;

g) extinguishing concentration for unheated fuel and for the fuel heated to 5 °C below its boiling point or 200 °C,
whichever is the lower;

h) measurement error analysis;

i) extinguishing concentration/air flow plot and the extinguishant concentration at extinguishment for the tests
according to B.5.9 to B.5.11 and B.6.10 to B.6.12.

VN

@ 85
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m
LN
LN
m
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o
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=

a) Cup burner and test fuel reservoir

Dimensjons in millimetres

¢ 28-31 (0OD)
=
6 } =)
| 4
|
‘ 1
2 |
__I_ 12 2
H g7
=2 H E
3 4

b) Details of heated [cup

Key

Levelling jack
Rotameters
Air
Extinguishant

A W N PP
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5 Heating wire between inner and outer walls
6 Thermocouple tube
7 Heater terminal

Figure B.1 — Cup burner apparatus
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Annex C
(normative)

Fire extinguishment/area coverage fire test procedure for engineered

and pre-engineered extinguishing units

C.1 Requirements
C.l1 n engineered or pre-engineered extinguishing system unit shall mix and distribute its lextingpishant and
shall totally flood an enclosure when tested in accordance with this test method under the' maximum design
limitations and most severe installation instructions. (See also C.1.2.)
C1.2 hen tested as described in C.5 and C.6.2 and C.6.3, an extinguishing system unit shall extinguish all
visible flaming within 30 s after the end of the extinguishant discharge. When gested as discribed in C.6.1, an
extinguishant system unit shall prevent re-ignition of the wood crib after a 10-min‘soak period.
C.2 Type of test
The testg described herein consider the intended use and limitations: of the extinguishing system unit, yith specific
reference to the following:
a) the area coverage for each type of nozzle;
b) the gperating temperature range of the system;
c) location of nozzles in the protected area; the-nozzle used in these tests shall not deliver the agent glirectly onto
the test fire;
d) eithgr the maximum length and size of piping and number of fittings to each nozzle, or the minimum nozzle
prespure;
e) maxmum discharge time;
f)  maxjmum fill density; and
g) extinguishing copcentrations for specific fuels.
The testq to be_conducted are given in Table C.1.
Tahle C1_—_ Tests to be conducted
Test objective Enclosure size Test fires Clause
Nozzle min. height/max. area To suit nozzle Heptane test cans C.5
coverage
Nozzle max. height/extinguishing > 100 m3 a) wood crib C6.1
concentration
no side less than 4 m b) heptane pan C.6.2
height to suit nozzle (not less | €) heptane test cans C.6.3
than 3,5 m)
NOTE All tests should be conducted with the same type and style of nozzle.
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C.3 Extinguishing system

C.3.1 The extinguishing system shall be assembled as follows.

Pre-engineered-type extinguishing system unit, using its maximum piping limitations with respect to the

number of fittings and length of pipe to the discharge nozzles and nozzle configuration(s), as specified in the
manufacturer's design and installation instructions.

pressure at 203 °C.

Engineered-type extinguishing system unit, using a piping arrangement that results in the minimum nozzle

a)
b)

design
C.3.2 Exq

ept for the heptane pan and wood crib extinguishing tests, the agent containers shall be ¢ond

the minimufn operating temperature specified in the manufacturer's installation instructions.

C.3.3 For
20°C+2°
nozzles sha

C.3.4 The

a)
shall bg

b) For non

C.4 Extin

C.4.1 The
the safety f
installation
within the €
enclosure |4
be modified

C42 Adqd

the heptane pan and wood crib extinguishing tests, the agent containers arecto’ be cond
C for a minimum period of 16 h prior to conducting the test. In these tests the jet energy
Il not influence the development of the fire.

extinguishing system shall be arranged and dimensioned with regard te the following.

For ligyiefied extinguishants, the time for the discharge of the pre-liquid @as phase plus the two-pf

b 8 sto 10 s.

-liquified extinguishants, the time for the discharge shall be .50 s to 60 s.

guishing concentration

extinguishing concentration for each test shall"be 76,92 % (i.e. 100 divided by the safety fact
pctor is 1,3) of the intended end-use desigh concentration specified in the manufacturer's de
nstructions at an ambient temperature_of ‘approximately 20 °C within the enclosure. The cong

pakage does exist, the formula used to determine the test enclosure concentration of extinguis
to account for the leakage measured.

old discharge test using-the’ same quantity of extinguishant shall be conducted to verify t

concentratipn of extinguishant.

C.5 Nozz

C.5.1 Tes

Cb511 C

le minimunybeight/maximum area coverage test
| facility

onstruction

tioned to
tioned at

from the

ase flow

br, where
sign and
entration

nclosure for all extinguishants shall:bes calculated using equations (1) and (2) in 7.6. If signifjcant test

nant may

he actual

The test facility shall meet the following requirements.

coverage and minimum nozzle height specified by the manufacturer.

be constructed of appropriate material; if plywood, this shall be at least 9,5 mm thick.

A means of pressure relief shall be provided.

a)
b) It shall
c)
d)
actuation.
40

The area (axb) and height (H) of the enclosure (see Figure C.1) shall correspond to the maximum nozzle area

Closeable openings shall be provided directly above the test cans to allow for venting prior to system
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e) A baffle shall be installed between the floor (a,b) and ceiling (H) halfway between the nozzle location and the
walls of the enclosure. The baffle shall be perpendicular to the direction of nozzle discharge, and shall be 20 %
of the length or width of the enclosure, whichever is appropriate with respect to the nozzle location.

1

/

O
RZAN
{\,\U
Q Q
(¥a)
=) <
0,543
Q
<
2
L
3
(] (o]
a
Key
1 Testg¢an 3 Baffle
2  Nozzle 4  Closeable opening above test can
H is th¢ minimum nozzle height,specified by manufacturer for the nozzle;
axb is the maximum nozzle area-coverage for a single nozzle.
Figure C.1 — Example of configuration for nozzle minimum height/maximum area coverag¢ test
C.5.1.2 | Instrunfepntation
C.5.1.2.1 ~Oxygen concentrations

The oxygen level shall be measured by a calibrated oxygen analyser capable of measuring the percentage oxygen
to within at least one decimal place (0,1 %). The sensing equipment shall be capable of continuously monitoring
and recording the oxygen concentration inside the enclosure throughout the duration of the test. At least three
sensors shall be located within the enclosure (see Figures C.2 and C.3).

The three sensors shall be located at a horizontal distance from the centre of the room of between 850 mm and
1 250 mm and at the following heights above the floor (H is the height of the enclosure):

0,1H, 0,5H and 0,9H
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Cb5.122

Carbon dioxide and extinguishing gas concentrations

In addition to the oxygen concentrations, there should also be monitoring of the CO, concentration and possibly the
concentration of the extinguishant gas. The accuracy of the measuring devices shall not be influenced by any of
the fire products.

C5.1.23

The nozzle

Nozzle pressure

pressure during system discharge shall be recorded.

Cb5.124

At least theg
and 0,5H (H
use K type

The extingy

Cb5.125

For liquefie
additionally

C.5.2 Fueg

C521 T

The test ca

EI Ib:UDuI < tCIIIlJCI atbu <

temperature at a horizontal distance from the centre of the room of between 850 mm(nd 1
| is the room height) above the floor shall be recorded (see Figures C.2 and C.3). It is-recomn]
hermocouples (Ni-CrNi), of diameter 1 mm.

ishing process should be observed with an infrared camera.

Near nozzle temperature

d extinguishants, the temperature 10 mm to 30 mm in front of the~nozzle, within the nozzle
be recorded.

| specification

est cans

s shall be cylindrical, 76,2 mm to 88,9 mm in diameter and at least 100 mm high.

C.5.2.2 Heptane

The heptang shall be commercial grade, having'the following characteristics.
a) Distillatjon:
1) inifial boiling point 90 °C
2) 501% 93 °C
3) dry point 96,5 °C
b) Specifig gravity (15,6 °C/15,6 °C) 0,719
¢) Reid vgpeurypressure 2,0 psi
d) Research octane rating 60
e) Motor octane rating 50

C.5.2.3 Fire configuration and placement

250 mm
ended to

jet, shall

C.5.2.3.1 The test cans may contain either heptane or heptane and water. If they are to contain heptane and
water, the heptane shall be at least 50 mm deep. The level of heptane in the cans shall be at least 50 mm below
the top of the can.
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Dimensions in millimetres

0,56

1250

850 0,5a
A | |

b > 4 000

a > L 000

Figure C.2 — Plan view of instrumentation placement for nozzle minimum
height/maximum area coverage test

© 1SO 2000 — All rights reserved

43


https://standardsiso.com/api/?name=63c539bf310f34f0ee4af10fbefc22dd

ISO 14520-1:2000(E)

Dimensions in millimetres

&
M1
2
& -
I M2 A
d
=3 R
=
ok
&
= M3
=
a > & 000
A-A

Measuring goints:

M1 Record Q, concentration
M2 Record Q, concentration and temperature
M3 Record Q, concentration

Figure C.3 — Side.view of instrumentation placement for nozzle minimum
height/maximum area coverage test

C.5.2.3.2 | The test cans shall’be placed within 50 mm of the corners of the test enclosure, directly b¢hind the

baffle (see|C.5.1.1), and loeated vertically within 300 mm of the top or bottom of the enclosure, or both top and
bottom if th¢ enclosure permits such a placement.

C.5.3 Tes| procedure

C.5.3.1 Prior to commencing the tests, the composition of the extinguishing gas shall be analysed.

C.5.3.2 The heptane-filled test cans shall be ignited and allowed to burn for 30 s with the closeable openings
above in the open position.

C.5.3.3 After 30 s, all openings shall be closed and the extinguishing system shall be manually actuated. At the
time of actuation of the system, the amount of oxygen within the enclosure shall not be more than 0,5 % lower than
the normal atmospheric oxygen concentration. During the test, the oxygen concentration shall not change by more
than 1,5 % due to fire products. This change shall be determined by comparing the oxygen concentration
calculated from the extinguishant concentration with the measured oxygen concentration.
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C.6 Nozzle maximum height coverage tests

C.6.1 Wood crib test

C6.11

C6.111

Test facility

Construction

The test enclosure shall meet the following requirements.

a) The

dimg
b) The

instr
c) It sh

matg
d Am
C.6.1.1.2
C.6.1.1.2
The oxy|
percenta

test enclosure shall have a minimum volume of 100 m3. The height shall be at least 3,5
nsions shall be at least 4 m wide by 4 m long.

test enclosure shall have the maximum ceiling height as specified in the manufacturer's
Lictions.

all be constructed with either indoor- or outdoor-grade plywood, minimum \9;5 mm thick, o
brial.

pans of pressure relief shall be provided.
Instrumentation

.1 Oxygen concentrations

pgen concentration shall be measured by a calibrated oxygen analyser capable of me
e oxygen to within at least one decimal place\ (0,1 %). The sensing equipment shall be

continuolisly monitoring and recording the oxygen concentration inside the enclosure throughout the du

test. At I
One sen

from the
Figures (

C.6.1.1.2
In additid

the conc
of the firg

C.6.1.1.2

The nozz

ast three sensors shall be located within the-enclosure (see Figures C.4 and C.5).
bor shall be located at the equivalent height of the top of the test object from the floor, 0,6 m {

fest object. The other two sensors shall’be located at 0,1H and 0,9H (H is the height of the enc
L.4 and C.5).

.2 Carbon dioxide and extinguishing gas concentrations
n to the oxygen concentrations, there should also be monitoring of the CO, concentration an

bntration of the extinguishant gas. The accuracy of the measuring devices shall not be influen
products.

.3 Nozzle\pgressure

le pressure during system discharge shall be recorded.

. The floor

installation

equivalent

hsuring the
capable of
ration of the

0 1 m away
osure) (see

d, possibly,
ced by any

C.6.1.1.

4 Encliosure temperature

Temperature sensors shall be located centred 100 mm and 0,9H (H is the room height) above the test object, and a
third sensor at the equivalent height of the top of the test object from the floor, horizontally 0,6 m to 1 m away from
the test object (see Figures C.4 and C.5). It is recommended to use K type thermocouples (Ni-CrNi), of diameter
1 mm. The extinguishing process should be observed with an infrared camera.

C.6.1.1.2.5 Near nozzle temperature

For liquefied extinguishants, the temperature 10 mm to 30 mm in front of the nozzle, within the nozzle jet, shall
additionally be recorded.
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Key

1
2

46

Measurifg point

Test obj

Dimensions in millimetres

pCt

0,56

b > & 000

1000

600 0,5a _‘;

a > L4 000

Figure C.4 — Plan view of instrumentation placement for nozzle maximum

height extinguishing concentration test
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Dimensions in millimetres
& L
M1 Mé
-l
=
Tal
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I N
N
=3 Iy
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‘| <] g —e
- =) ‘:l_: M3
=
a » 4000
A-A
Key Measuring points:
1 Test dbject M1 Record O, concentration
M2 Record O, concentration and temperature
M3 Record O, concentration
M4 Record temperature
M5 Record temperature
Figure C.5 — Side'view of instrumentation placement for nozzle maximum height
extinguishing concentration test
C.6.1.2 | Fuel specification
C.6.1.2.1 Cribzghniter fuel
Ignition gf&he crib is achieved by burning commercial-grade heptane (specified in C.5.2.2) on a layer| of water of
12,5 | in asquare steetrparm 0;25 2 ared, not tess tham oo height,amnd-wittrawattthickmess of 6 mm

(specified in C.6.2.2.2).

C.6.1.2.2

C6.1221

Fire configuration and placement

The wood crib shall consist of four layers of six, approximately 40 mm by 40 mm by 450 mm long,

of kiln spruce or fir lumber having a moisture content between 9 % and 13 %. Place the alternate layers of wood
members at right angles to one another. Evenly space the individual wood members in each layer to form a square
determined by the specified length of the wood members. Staple or nail together the wood members to form the
outside edges of the crib.
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C.6.1.22.2

The crib shall be pre-burned outside the enclosure on a stand supporting the crib 300 mm above
the pan holding the igniter fuel.

After the pre-burn period, the crib shall be moved into the enclosure and be located on a stand supporting the crib
centrally within the enclosure 600 mm above the floor.

C.6.1.3 Test procedure

C.6.1.31

C.6.1.31.1

Operation

o |

C.6.1.31.2
test stand d
shall take p
test enclosd
etc. The m
protection g

temperaturg, humidity and wind speed.

C.6.1.3.1.3
approximat
of 3 min, re

C.6.1.3.14
stand so th
time requirg

exceed 15 $.

C.6.1.3.15
crib shall n
oxygen con
comparing

concentratipn.

C.6.1.3.1.6
10-min soa
sustain conj

a) thepre
b) whethsg

the ma|

c)

Dt + + + + +lo H'H £+l ™ ralad I pu |
TT1OT tU CUITITcCtI IbIIIU COoLlo UIT bUIII'JUDILIUII Ul UuiIc CI\LIIquIDIIIIIu uao <01All T allalybcu.

Centre the crib with the bottom of the crib approximately 300 mm above the top of‘the
onstructed so as to allow for the bottom of the crib to be exposed to the atmosphere: The pr

re). In any case, the pre-burning shall not be influenced by weather conditions such as rain,

gainst wind, etc. may be used. Record the weather conditions including thelgcation of the pre

Ignite the heptane and allow the crib to burn freely. The 1,5 | of-heptane will provide a bu
bly 3 min. After the heptane is exhausted, the crib shall be allowed to burn freely for an additi

Sulting in a total pre-burn time of 6 min (*éos) outside the testienclosure.

Just prior to the end of the pre-burn period, move the’crib into the test enclosure and pla
At the bottom of the crib is 600 mm above the floor. Seal the enclosure and actuate the sys|
pd to position the burning crib in the enclosure and the actuation of the system discharge

At the time of actuation of the system the amount of oxygen within the enclosure at the l¢g
Dt be more than 0,5 % lower than the_normal atmospheric oxygen concentration. During the
centration shall not change more than 1,5 % due to fire products. This change shall be deter
the oxygen concentration calculatedfrom the extinguishant concentration with the measure

After the end of system_discharge, the enclosure shall remain sealed for a total of 10 min.
Kk period, remove the crib-from the enclosure and observe to determine that sufficient fuel rqg
bustion and for signs ef re-ignition. The following shall be recorded:

sence and location-of burning embers;

r or not the glowing embers or the crib re-ignites; and

5s of the crib after the test.

C.6.1.3.1.7

pan on a
b-burning

lace outside the enclosure, if possible in a sufficiently large room (at least five times the volume of the

ind, sun,

aximum wind speed in the proximity of the fire shall be 3 m s-1. If necessary, adequate njeans for

“burn, air

n time of
bnal time

ce iton a
tem. The
shall not

vel of the
test, the
mined by
1 oxygen

After the
mains to

If necessary, amend the extinguishant concentration and repeat the experimental progra

me until

three succe

C.6.1.3.2

ssive, successful extinguishments are achieved.

Recording of results

After the required pre-burn period, record the following data for each test:

a)
extingu

b)

ishant concentration, in seconds;

the calculated discharge time of the extinguishant, i.e. the time needed to reach 95 % of the laboratory

the effective discharge time, i.e. for liquefied extinguishants the time of the pre-liquid gas phase plus the time

of the two-phase flow; for non-liquified extinguishants the time from opening the container valve(s) to cutting off
the discharge;
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ime required to control the fire or to achieve extinguishment, in seconds;

d) the total mass of extinguishant discharged into the test enclosure;

e) the soaking time (time from the end of system discharge until the opening of the test enclosure);

f)  the temperature profile of the wood crib, preferably using an infrared camera.

C.6.1.3.3

Determination of design extinguishant concentration

The laboratory extinguishant concentration is that concentration which achieves satisfactory extinction of the fire

over thr
'safety fal

C6.2 H
c.6.21

C.6.2.1.1
The cons
C.6.21.2
Instrume
C.6.2.2

C.6.2.2.1
The hept

C.6.2.2.2

The fire 3
shall con
steel pan

enclosurg.

C.6.23

C.6.2.3.1

Prior to g

& % e ) | H ey re—ilo lLola + e [P HPR
SULLTSSIVE ITSLS. TTTC UTOSIYIT CUTICTTIU ALIUTT TS UTC TADUTAIUTY CUTILTTIU AUUTT TITUTUPTITU Uy arl

ctor'.
eptane pan test
Test facility

Construction

truction of the enclosure shall be as described in C.6.1.1.1.
Instrumentation
htation of the enclosure shall be as described in C.6.1.12;
Fuel specification
Heptane
ane shall be commercial grade as specified in C.5.2.2.

Fire configuration and placement

hall be in a square steel panof base 0,25 m2, height 200 mm, with a wall thickness of 6 mm. 1
tain 50 mm of heptane withythe heptane level 50 mm below the top of the pan, i.e. 12,51 of h
shall be located in theycentre of the test enclosure with the bottom 600 mm above the floo

h

Test procedure

Operation

opamencing the tests, the composition of the extinguishing gas shall be analysed.

appropriate

[he test pan
bptane. The
- of the test

Ignite the heptane and allow it to burn for 30 s. After 30 s all openings shall be closed and the extinguishing system
shall be manually actuated. At the time of actuation of the system, the amount of oxygen within the enclosure shall
not be more than 0,5 % lower than the normal atmospheric oxygen concentration. During the test, the oxygen
concentration shall not change by more than 1,5% due to fire products. This change shall be determined by
comparing the oxygen concentration calculated from the extinguishant concentration with the measured oxygen
concentration.

C.6.23.2

Recording of results

Results shall be recorded as specified in C.6.1.3.2 with the exception of items e) and f).
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c624 D

etermination of design extinguishant concentration

Determination of design extinguishant concentration shall be as specified in C.6.1.3.3.

C.6.3 Heptane test cans

C.6.3.1 Test facility

C.6.3.11

Construction

Constructio
C.6.3.1.2
Instrumentg
C632 F
c.6.3.2.1
The heptan

C.6.3.2.2

Specificatio
enclosure 4

C633 T

C.6.331

h of the enclosure shall be as described in C.6.1.1.1.

Instrumentation

tion of the enclosure shall be as described in C.5.1.2.
Liel specification

Heptane

b shall be commercial grade as specified in C.5.2.2.

Fire construction and placement

h of test cans is as described in C.5.2.1. The test can filling requirements and placement v
re as described in C.5.2.3.

bst procedure

Operation

Prior to co

mencing tests, the composition of'the extinguishing gas shall be analysed.

Ignite the h¢ptane and allow it to burn for, 80 s. After 30 s all openings shall be closed and the extinguishin
shall be mgnually actuated. At the time of actuation of the system, the amount of oxygen within the enclos

not be mo

than 0,5 % lower than-the normal atmospheric oxygen concentration. During the test, th

vithin the

g system
ure shall
b oxygen

concentratipn shall not changé-more than 1,5 % due to fire products. This change shall be deternined by
comparing the oxygen concentration calculated from the extinguishant concentration with the measur
concentratipn.

C.6.3.3.2

Recording of results

Results are|to be recorded as specified in C.6.1.3.2 with the exception of items e) and f).

D

oxygen

C.6.3.4 Testrequirement

The laboratory extinguishant concentration is that concentration which achieves satisfactory extinguishment (all test
cans extinguished within 30 s after the end of agent discharge) over three successive tests. The design
concentration is the laboratory concentration multiplied by an appropriate 'safety factor'.

50

© 1SO 2000 — All rights reserved


https://standardsiso.com/api/?name=63c539bf310f34f0ee4af10fbefc22dd

