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Foreword

This British Standard has been prepared under the
direction of the Fire Standards Committee and specifies
requirements for non-refitlable flre extmgmshers of the
aerosol type. =

A
|

l Wls recognized that small disposable non-refillable fire

extinguishers may be exposed to more severe environmental

conditions and are required to maintain their performance
for longer periods than other aerosol dispensers.

For example they may be installed in cars or other vehicles,

where they may be repeatedly exposed to higher than
normal temperatures, for up to 4 years. For these reasons
the requirements of this British Standard for the strength
and pressure resistance of the containers are more stringent
than those specified for Group 1 containers in BS 3914 ;
Part1:1974.

Thls British Standard has beén wﬂntten with the aim of —i

producing a specification for a relatively cheap small
disposable fire extinguisher with an acceptable minimum
level of performance. This type of extinguisher is
intended for use only in situations where fires of limited

: proportions are anticipated because of the nature of
| Some process or activity, where there is a remote possibility

of fire spreading to other materials or where people may
be present at the likely times of risk. The standard
therefore is unlikely to meet the requirements of the
various specifying authorities for more comprehensive
protection, These extinguishers are not intended to
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supplant the more robust higher performance extinguishers
that comply with the requirements of BS 5423,

which should still be regarded as the principal type to
meet the need of various authorities. BS 5306 : Part 3

" still applies to the installation and maintenance of

BS 5423 extinguishers only.

In order to minimize hindrance to developments in design,
this standard has been produced with the emphasis
generally on performance rather than on dimensional
requirements.

" Special attention is drawn to the fact that many countries,

including the United Kingdom, have statutory regulations
concerning aerosol dispensers with which exporters to
these countrie$ have to comply. It is not practicable to
give such details in a British Standard, and the user of this
standard should, in the UK, seek the advice of the
Department of Trade or, outside the UK, of the Commer-

¢ cial Attaché or Consulate of the country concerned.
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British Standard Specification for

Small disposable fire extinguishers

of the aerosol type

Section one. General

1. Scope

This British Standard specifies performance requirements
for, and the maximum capacity of, small disposable fire
extinguishers of the aerosol type with metal containers,
It deals with extinguishers that use powders or halons as
extinguishing media.

Requirements are specified for minimum performance in
extinguishing a test fire of either type A or type B
classification of BS 4647 : 1972.

A recommended colour code for identification of the
contents of extinguishers is given in appendix A.

2. References

The titles of the standards publications referred to in this
standard are listed on the inside back cover.

3. Definitions

For the purposes of this British Standard the following
definitions apply.

3.1 aerosol. Scientifically the term ‘aerosol’ is defined as
‘a suspension of solid or liquid particles in a gas’. In the

_ packaging industry (BS 3130 : Part 4) and in popular
-usage, as for a consumer product, the term is used to

- describe a dispensing container with a valve, holding a
product that is kept under greater than atmospheric
pressure by means of a propellant {liquefied, compressed
or dissolved gas or combination of such gases) and that
is discharged (sometimes together with the propeliant)
when the valve is operated.

NOTE. In view of the danger of confusion this British Standard

avoids the use of the term ‘aeroso!’ as a noun and uses only the
term ‘fire extinguisher of the aerosol type’.

3.2 extinguisher, An appliance containing an extinguishing

medium that can be expelled by the action of internal
pressure and be directed on to a fire.

3.3 extinguishing medium. The substance contained in the

extinguisher that causes extinction of a fire,

3.4 charge of an extinguisher. The mass of the extingmshmg

medium contained in the extinguisher.

3.5 fire extinguisher of the aerosol type. A small dispos-
able container, having an internal diameter not exceeding

-~ 75 mm and a brimful capacity not exceeding 820 ml,

"¢ - incorporating a valve and containing a fire extinguishing
medium kept under greater than atmospheric pressure by
means of a propellant. The contents are discharged when
the valve is operated,

NOTE, Fire extinguishers of the aerosol type are designed to be
discarded after use and not to be refilled,

3.6 equilibrium pressure. The pressure developed within
the container when correctly filled with the normal
quantity of liguid and gaseous contents expected under
production conditions and at a temperature of 55 °C.

3.7 deformation test pressure. The pressure below which
the unfilled container is to show no visible and permanent
distortion.

3.8 burst test pressure, The pressure below which the
unfilled container is not to burst.

3.9 halon. A halogenated hydrocarbon used as an
extinguishing medium.
NOTE. Some halons have been referred to as ‘vapourizing liquids’.

3.10 halon number, A number by which halons used as
extinguishing media are designated, according to the
following scheme:

the first digit is the number of carbon atoms in the
molecule; .

the second digit is the number of fluorine atoms in
the molecule;

the third digit is the number of chlorine atoms in the
molecule;

the fourth digit is the number of bromine atoms in
the molecule.

Terminal zeroes are omitted.

NOTE 1. For example, the halon number of bromochloridifiuoro-
methane is 1211.

NOTE 2. The halon number does not distinguish between isomers.
3.11 test fire rating. The designation of the largest test

fire that an extinguisher extinguishes when tested in
accordance with the requirements of 16.1 and clause 17.

4. Retention of charge
4.1 Checking
4.1.1 Fire extinguishers shall be designed in such a way as

to permit their retention of charge to be verified at regular
intervals when they are in service.

i weighing.

' ’4,1.2 Halon extinguishers which contain a pressure not

" exceeding that due to the combined vapour pressure of the
. halon/liquefied gas propellant mixture shall be checked by -

NOTE. in normal manufacturing a small amount of air will be
trapped during the filling process but this can be ignored with
respect to this requirément.’

; 4.1.3 It shall be possuble to check extingwshers other than i
' those covered by 4.1.2, by measurement of the internal

pressure at 20 + 2 °C by means of a built-in pressure-indicat-!

ing device which itself can be checdk)OHQ biINMEREVESt

apparatus.
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4.2 Acceptance levels. All extinguishers shall be subjected Table 2. Propellants ‘
to a leakage test when charged by the manufacturer or his
:glr')g‘mt:; agent, The rate of leakage shall not exceed the Chemical name Halon Min'imum Maximum
number | purity watey

{a} for those covered by 4.1.2, a rate of loss of total {m/m) content

content equivalent to 5 % of the mass of the contents {m/m)

per annum when fully charged; R

% %

(b} for those covered by 4.1.3, a rate of loss of pressure o
equivalent to 10 % of the equilibrium pressure per Carbon dioxide (CO,) - - -
annum. Nitrogen (N, ) - - —

Dichlorodifluoromethane 122 |99.9 0.003

5. Method of operation Bromotrifluoromethane 1301 (98 0.01

5.1 Extinguishers shall be operated by a valve that shall
pierce, open or break a sealing device. The method of

operation and direction of discharge shall be readily 6.4 Corrosnon. mh!brt'or. Ifa Forrqston inhibitor is fadded

apparent, to a halon extinguishing medium, it shall hot constitute
. more than 5 % of the contents of the extinguisher,

It shall not be necessary for any movement of the actuating  4nd shall be non-flammable and a non-conductor of

mechanism or mechanisms to be repeated in order to electricity.

o . P tinauisher. . .
Initiate c.ilsch.arge of the ex mg.msher 6.5 Cleanliness. Containers and valves shall be clean and o~
6.2 Extinguishers shall be designed to be operated without gy at the time of filling. o

inversion, - N -
o . - 6.6 Filling volume, Extinguishers shall have a minimum

5.3 Extinguishers shall be so designed that it is apparent ullage of 5 % at 70 °C.

whether or not they have been operated,

5.4 Extinguishers shall incorporate a device to prevent
inadvertent operation that shall be so constructed that
any attempt to initiate discharge does not deform or break ~ Section two. Container and fittings

any part so as to prevent the subsequent discharge of the

extinguisher. 7. Construction
7.1 The container shall have a brimful capacity not

6. Contents of extinguishers exceeding 820 ml and an internal diameter not exceeding
6.1 Extinguishing media. Only halons of the types and 75 mm, and shall be made from the materials specified
degrees of purity given in table 1, or mixtures of these in clause 3 of BS 3914 : Part 1 : 1974,
halons, shall be used as extinguishing media in 7.2 The construction of the container shall be either
extinguishers of the halon type, “seamless or with seams, welded, brazed, double seamed

) or swaged.

Table 1. Halon extinguishing media 7.3 The container shall be cylindrical with ends of

axially symmetrical concave or convex geometry,
Chemical name Halon | Minimum | Maximum 7 4 The closed container shall have a burst test pressure A .

number | purity water o
{m/m) content not less than that specified in 14.1.2.2.’
{m/m)
8. Discharge fittings
' % % Extinguishers shall have a controllable device to enable
Bromochloromethane 1011 |8o* 0.06 the discharge to be interrupted.
Bromochlorodifluoro- 9. N |
methane 1211|985 . |0.002 - Nozzie

Any protective cap fitted to the nozzle shall be readily
removed or ruptured by the discharge of the contents.

A . . 10. Sealing device

' . o The contents of extinguishers shall be sealed under
I pressure by a suitable device. The device shall be readily
- able to be pierced, broken or opened by the actuating

*The remainder shall comprise only dibromomethane (maximum

14 % (m/m)) and dichloromethane {maximum 6 % {m/m)). mechanism so that the contents can be freel_y discharged

NOTE. This standard does not specify any particular requirements through the nozzle.

for the type or purity of powders used as extinguishing media in — =T -

extinguishers of the powder type. 11. Mounting ‘E;_f,;;_,,i; T

6.2 Proportion of extinguishing medium. The powder or Extinguishers shall be provided with a suitable means for

halon extinguishing medium shall constitute not less mounting. .
than 80 % (m/m) of the contents of the container.

6.3 Propellants, If a propellant is used with powder or 12. Corrosion protection

halon extinguishing media, it shall be a gas of the type If the extinguishers are constructed of material tfyycuments

and degree of purity given in table 2, or a mixture of these not resistant to corrosion by the conteni:, thay shall be
_gases, in a liquefied, compressed or dissolved state.

+1 bar = 10% N/m? = 100 kPa.
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suitably protected internally against such corrosion.
Any anti-corrosion treatment given shall remain
effective within the temperature range of efficient
operation and the operational life for which the
extinguisher is designed, See also 13.1,

The extinguishers shall be protected externally against
normal atmospheric influence and, if necessary, against
short-period attack by the extinguishing and expellant
media, ' :

Section three, General performance requirements

13. Design approval requirements

'13.1 Storage and corrosion. After storage in accordance
with 15,2, no extinguisher shall show leakage exceeding
that specified in 4.2, or show signs of internal corrosion or
other chemical degradation.’

13.2 Compaction and storage (powder extinguishers only},
Powder extinguishers shall be subjected to the tests

given in 15.3 before being tested for compliance with the
requirements of 13.3,'13.4 - 13.5.1 and 13.5.2 and section
four ot this standard.

NOTE. This requirement does not apply to extinguishers of the
halon type,

13.3 Minimum discharge of contents. The design and_
construction of a fully charged extinguisher shall be such
that when operated in its normal working position the
proportion of the contents discharged is as follows:

powdet extinguishersE:
‘(after compaction and storage test as given in 15.3

after full continuous discharge)’. 85 % (m/m);
halon extinguishers (during liquid phase of
ejgnguishing medium discharge): 85 % {m/m).

13.4 Retention of charge following partial discharge.
After interruption.of discharge, the extinguisher's )
resistance to leakage shall be such that its internal pressure
{or mass of contents as appropriate) does not decrease by
more than 20 % in 5 min, when tested by the method

" given in 15,4, i

13.6 Operation and duration of operatfon

13.5.1 Operation. The extinguisher shall operate by the
depression of a valve. Not more than 2 s shall elapse -

. between the depression of the valve and the commence-

ment of discharge “after storage in accordance with 15.2."
13.5.2 Duration of operation. With the extinguisher in
full operation, the discharge of the extinguishing medium

shail last at least 6 s, excluding the discharge of any
residual propellant,

13.5.3. Intermittent operation. The extinguisher shall be

- capable of operation with an interrupted discharge cycle

- of 35 open and 10 s shut until the end of discharge,
- ‘after storage in accordance o

with 15.2.'
13.6 IMpact resistance, When tested by the method

given in 15,5, the extinguisher (with overcap if used),
- correctly charged and equipped with all the fittings

that are subject to internal prassure in normal operation,

shall not release pressuie ina pateatially dangerous
manner . ) ' :
13.7 Mechanical drop resistance. When testec by the’

-6, the extinguisher, cor rectly charged
and campped with all its nonl bittings, shall continue

81 W 1b2Ybk9 0180088 9 WA
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“13.8 Chemical composition of the contents of halon
extinguishers. The chemical composition of the contents
of halon extinguishers shall be checked to ensure
conformity with the manufacturer's declared composition.

13.9 Pressure test. When tested in accordance with the Q '
method given in 15,7 the closed container shall comply SN
with the pressure test requirements of 14.1.2,’ >

to retain its charge in accordance with the requirements
of 4.2, :

NOTE. This requirement establishes the resistance of the
extinguisher body to shock and to external mechanical damage.
¢ 14. Production performance requirements
I 14.1 Requirements for unfilled containers
}

14,11 Quality control for unfilled contairiers during
manufacture.- During the manufacture of the unfilled
containers the suppliers shall adopt a scheme of process
and quality control such that the unfilled containers g
comply-with the requirements of 14.1.2.' f
14,1.2 Performance requiremehts ]
'14.1.2.1 When tested by the method given in 16.7, at a
deformation test pressure equal to the equitibrium pressure
+ 1.4 bar or 10.0 bar gauge, whichever is the greater,

unfilled containers shall show no visible, permanent
deformation.’ ’

"14.1.2.2 When tested by the method given in 15.7, at a
- =-burst test pressure equal to 1.7 times the equilibrium
" pressure or 15 bar gauge, whichever is greater, unfilled

containers shall not burst or show any sign of leakage.’

A

‘Table 3. Deleted"

14.1.3 Acceptance of unfilled containérs. An AQL of

2.5 % (inspection level S3) in accordance with BS 6001 or
BS 6002 shall apply to the burst pressure test and the
distortion pressure test. The method of test shall be as given

©in15.7.°

'14.2 Testing of all filled extinguishers, All filled
extinguishers shall be tested by the method given in 15,8,
and subsequently examined, All extinguishers showing

signs of leakage, permanent distortion or other defects
shall be discarded.’

14,3 Check on extinguishing medium. Tests shall be
carried out to ensure that all extinguishers are filled with
an extinguishing medium of the performance and
specification as tested in the design approval tests

(clause 13) and the fire extinguishing tests (section four),

14.4 Compliance with design specification. The construe-
tion . fittings and closure’ of the extinauisher shall comply

'with the design specification,

A

" '14.5 Pressure requirements for closed containers.

The manufacturer shall adopt a scheme of process and
quality control such that the pressure performance of the
container, closed as in the production process, complies
with the deformation test pressure and burst test pressure
requirements of 14.1.2, : - :

A\

Documents

NOTE. BS 5750 pquides guidance on, and specifies, quality
systems.'
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15. Testing

SAFETY NOTE. The tests given in.15.7 and 15.8 are
designed to subject containers to higher pressures tha'n.
those normally expected and/or to detect gross overfilling
It is essential that adequate precautions be taken te sgfe-
guard operators carrying out these tests.

15.1 General, Fill and charge extinguisher§ ac?ording to
the manufacturer's instructions before sub)ectln'g them
to the tests given in 16.2 to 15,8, unle.ss otherwise stated.
Unless otherwise stated, store exotingunshers: for. at least
24 h at a temperature of 20 * 5 "C and maintain them

at this temperature until testing, and carry g)ut the tssts
at an ambient temperature in the range -5 "C 10 25 "C,

16.2 Storage and corrosion test, Store four groups, each
of 12 extinguishers, for eight months under the following
conditions:

Group Attitude Temperature
(-]
N c
1 Upright 20%5
2 Inverted 20%5
3 Upright 385
4 Inverted 38%5

l"

Test each extinguisher for compliance with the requirements
of 13.1. Discharge two extinguishers from each group
according to the method given in 15.4, to test compliance
with 13.4, and six extinguishers from each group for
compliance with 13.5.1 and 13.5.3. Examine all 48
extinguishers internally after complete discharge.

NOTE. Extinguishers used for these tests may conveniently be used
for the tests of 13,3, 13.5.2 and section four,’

15.3 Compaction and storage tests. Hold an extinguisher
in the vertical position and drop it vertically 500 times
from a height of 15 mm at a frequency of 1.Hzon to a
rigid horizontal steel plate of greater area than that of
the base of the extinguisher.

After performing the compaction test, store the
extinguisher at a temperature of 15 °C to 20 °C for
three months,

156.4 Test for retention of charge after partial discharge.
Discharge a fully charged extinguisher for a period equal
to half the time needed for total discharge, and close the
control valve, Measure the internal pressure {or the mass
of contents as appropriate}, allow 5 min to elapse with
the valve remaining closed and measure it again.

Express the difference between the two measurements
as a percentage of the first.

15.5 Impact test, Condition an extinguisher for 24 h
at a temperature of =15 £ 5 °C and maintain it at this
temperature during the following test.
Mount a steel cylindrical hammer, of diameter 756 mm
and mass 4.0 kg, with flat faces, vertically in loose guides
so that it can drop freely through a height given by
M
H=%
where

H is the height, in m, and

M is the mass, in kg, of the extinguisher used.
Place the extinguisher, fully charged and fitted with all
the fittings that are subject to internal pressure in normal
operation, in the normal upright position on a flat rigid
surface and allow the hammer to fall vertically through
height /4 on to the headcap of the extinguisher.
‘In this position the longitudinal axis of the steel hammer
shall coincide with the longitudinal axis of the headcap.’

" 15.7 Pressure test for containers. Conduct the
- following test at an ambient temperature of 20 * 5°C.

BSI BS*blb5 81 WM lb24kk9 0180089 O B

Repeat LNith the extinguisher lying on its side so that the headcap
Tests on arigidly tixed stes) block, - .
‘In this position the longitudinal axis of the hammer shall A
intersect the longitudinal axis of the headcap at right A 2
angles.” T

16.6 Mechanical drop test. Conduct the following test

at an ambient temperature of 20 £ & °C. Drop an extin-
guisher, fully charged and fitted with all its normal fittings,
from a height of 2 m on to hard concrete, Drop the same
extinguisher twice: first with the cylinder axis horizontal
and any protrusjon uppermost, and then with the cylinder
axis vertical and the head uppermost. It is essential that
the impact be seen to occur with the cylinder axis
substantially horizonta!l or vertical as appropriate,

A\
A

Pressurize a. container hydraulically to the

specified test pressure (see 14.1.2,1) ..

Increase the pressure from atmospheric to the specified
test pressure at an approximately constant rate over a
period ot 0.5 min to 3 min, disregarding temporary changes
in rate due to deformation.

Alternative methods of pressurization may be used but
shall not be less rigotous; the reference method shall be
hydraulic.

Attention is drawn to the safety note at the head of
clause 15,

15.8 Pressure test for filled extinguishers. Totally immerse
a filled and charged extinguisher in a well illuminated,
clean, hot water bath, Select the water temperature and
duration of immersion so that the extinguisher attains at
least 90 % of its specified equilibrium pressure,

Attention is drawn to the safety note at the head of
clause 15,
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