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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
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s part of ISO 14520 contains specific requirements for gaseous fire-extinguishing systems, wit
C 124 extinguishant. It includes details of physical properties, specification,.usage and safety a4
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Extinguishant HCFC 124 shall comply with the specification shown in Table 1.

HCFC 124 is a colourless, electrically non-conductive gas, with a density approximately five times that of air.

The physical properties are shown in Table 2.

HCFC 124 extinguishes fires mainly by physical means.
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4.2 Use

HCFC 124
clause 4 of

The exting

Table 1 — Specification for HCFC 124

Property

Requirement

Purity
Acidity
Water content

Non-volatile residue

Suspended matter or sediment

99,6 % by mass, min.
3 x 10-6 by mass, max.
10 x 10-6 by mass, max.

0,01 % by mass, max.

None visible

Table 2 — Physical properties of HCFC 124

Property Units Value
Molecular mass — 136,5
Boiling point at 1,013 bar (absolute) °C 12,1
Freezing point °C 198,9
Critical temperature °C 122,6
Critical pressure bar abs 36,20
Critical volume cm3/mol 243,0
Critical density kg/m3 560,7
Vapour pressure 20 °C bar.abs 3,27
Liquid density 20 °C kg/ms3 13729
Saturated vapour density 20 °C kg/m3 20,547
Specific volume of superheated m3/kg 0,170 8
vapour at 1,013 bar and 20 °C
Chemical formula CHCIFCF3
Chemical name Chlorotetrafluoroethane

bf HCFC 124 systems

concentratiTn. These are based on methods shown in 7.6 of ISO 14520-1:2000.

total flooding/systems may be used for extinguishing fires of all classes within the limits specified in
SO 14520-1:2000.

lishantrequirements per volume of protected space are shown in Table 3 for various [evels of

The extinguishing concentrations and design concentrations for n-heptane and surface class A hazards are shown

in Table 4.
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Table 3 — HCFC 124 total flooding quantity

-7:2000(E)

pressure of 1,013 bar.

Temperature | Specific HCFC 124 mass requirements per unit volume of protected space, m/V (kg/m3)
vapour
volume Design concentration (by volume)
T S
°C m3/kg 5% 6 % 7% 8 % 9% 10 % 11 % 12 %
-10 0,1500 0,3509 0,4255 0,5018 0,5797 0,6593 0,7407 0,8240 0,9091
-5 0,1536 0,3427 0,4156 0,4900 0,5661 0,6439 0,7234 0,8047 0,8878
0 ;3572 68,3348 0,4666 074788 89,5532 8;629% ;7668 ;7862 0,8675
5 0,1606 0,3277 0,3974 0,4687 0,5414 0,6158 0,6919 0,7696 0,8491
10 0,1640 0,3209 0,3892 0,4590 0,5302 0,6031 0,6775 0,7536 0,8315
15 0,1674 0,3144 0,3813 0,4496 0,5195 0,5908 0,6637 0,7383 0,8146
20 0,1708 0,3081 0,3737 0,4407 0,5091 0,5790 0,6505 0,7236 0,7984
25 0,1741 0,3023 0,3666 0,4323 0,4995 0,5681 0,6382 0,7099 0,7832
30 0,1774 0,2967 0,3598 0,4243 0,4902 0,5575 0,6263 0,6967 0,7687
35 0,1806 0,2914 0,3534 0,4168 0,4815 0,5476 0,6152 0,6844 0,7551
40 0,1839 0,2862 0,3471 0,4093 0,4728 0,5378 0,6042 0,6721 0,7415
45 0,1871 0,2813 0,3412 0,4023 0,4648 0,5286 0,5939 0,6606 0,7288
50 0,1903 0,2766 0,3354 0,3955 0,4569 0,5197 0,5839 0,6495 0,7166
55 0,1934 0,2721 0,3300 0,3892 0,4496 0,5114 0,5745 0,6391 0,7051
60 0,1966 0,2677 0,3247 0,3829 0,4423 0,5031 0,5652 0,6287 0,6936
65 0,1998 0,2634 0,3195 0,3767 0,4352 0,4950 0,5561 0,6186 0,6825
70 0,2029 0,2594 0,3146 0,3710 0,4286 0,4874 0,5476 0,6091 0,6721
75 0,2061 0,2554 0,3097 0,3652 0,4219 0,4799 0,5391 0,5997 0,6616
80 0,2092 0,2516 0,3052 0,3598 0,4157 0,4728 0,5311 0,5908 0,6518
85 0,2123 0,2479 0,3007 0,3545 0,4096 0,4659 0,5234 0,5822 0,6423
90 0,2154 0,2443 0,2963 0,3494 0,4037 0,4592 0,5158 0,5738 0,6331
95 0,2185 0,2409 0,2921 0,3445 0,3980 0,4526 0,5085 0,5657 0,6241
NOTE This information was\supplied by the manufacturer, Dupont Fluoroproducts, USA. It refers only to |the product
FE 241, and may not represent any other products containing chlorotetrafluoroethane.
Symbols|
m/V| is the agent.mass requirements (kg/m3); i.e. mass, m, in kilograms of agent required per cubic metre pf protected
volume V/te produce the indicated concentration at the temperature specified;
V | is the_fet'volume of hazard (m3); i.e the enclosed volume minus the fixed structures impervious to extinduishant
(e )Y
100 — ¢J S
T is the temperature (°C); i.e. the design temperature in the hazard area;
S s the specific volume (m3/kg); the specific volume of superheated HCFC 124 vapour at a pressure of 1,013 bar may
be approximated by the formula:
S=k + kT
where
ki, =0,157 3
k= 0,000 6
¢ is the concentration (%); i.e. the volumetric concentration of HCFC 124 in air at the temperature indicated, and a
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Table 4 — HCFC 124 reference extinguishing and design concentrations

Fuel

Extinguishment
%

Minimum design
%

Heptane

Surface class A hazards

6,7

Not available

8,7

Not available

NOTE Values were derived using the NMERI standard cup burner method.

a8 See 7.5.1.3 of ISO 14520-1:2000.

5 Safet
Any hazard
Potential hg
a) theexti
b) the con
c) breakd
For minimu
Toxicologic

Since the d
for total flod

Table 5 — HCFC 124 exinguishing and design concentrations for other fuels

Fuel Extinguishment Minimum design
% %
Diesel No. 2 6,8 8,8
Gas (unleaded, 7,8 % 7,6 9,9
ethanol)
JP-4 7.2 9,4
JP-5 7,5 9,8
NOTE Values were derived using the NMERI standard cup burner method.

y of personnel

to personnel created by the discharge of HCEC 124 shall be considered in the design of the sy
zards can arise from the following:

hguishant itself;

hbustion products of the firg; and

bwn products of the extinguishant resulting from exposure to fire.

M safety requirements, see ISO 14520-1:2000, clause 5.

bl informatiop-for HCFC 124 is shown in Table 6.

bsign.concentrations exceed the LOAEL under normal design conditions, HCFC 124 shall only
ding.in normally unoccupied areas. For minimum safety requirements, see 1SO 14520-1:2000,

stem.

be used
clause 5.

Table 6 — Toxicological information for HCFC 124

Property Value
%
ALC >23
No observed adverse effect level (NOAEL) 1,0
Lowest observed adverse effect level (LOAEL) 2,5
NOTE ALC is the approximate lethal concentration for a rat population
during a 4-h exposure.
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6 System design

6.1 Fill density

The fill density of the container shall not result in pressures exceeding container specifications at the maximum
design temperature. For an example, see Table 7.

Exceeding the maximum fill density may result in the container becoming "liquid full", with the effect that an extremely
high rise in pressure occurs with small increases in temperature, which could adversely affect the integrity of the
containefassembly.

The relatlonships between pressure and temperature are shown in Figure 1 for various levels of fill.density}

Table 7 — Storage container characteristics for HCFC 124

Property Unit Value
Maximum fill density kg/m3 1140
Maximum container working pressure at 50 °C bar 19
Superpressurization at 20 °C bar 134
NOTE Reference should be made to Figure)2Aor further data on
pressure/temperature relationships.

6.2 Superpressurization

Containeys shall be superpressurized with nitrogen with a moisture content of not more than 60x10-6 byl mass to an
equilibrium pressure of 13,4 bar at a temperature 6f.20 °C.

6.3 Extinguishant quantity

The quantity of extinguishant shall besthe minimum required to achieve the design concentration withir] the hazard
volume &t the minimum expected. temperature, determined using Table 4 and the method specifigd in 7.6 of
ISO 14520-1:2000.

The design concentrations,shall be that specified for relevant hazards shown in Table 5. This includes af least a 1,3
safety fagtor on the extinguishing concentration.

Consideration should”be given to increasing this for particular hazards, and seeking advice from the relevant
authority
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