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Foreword

ISO (the I
bodies (IS

nternational Organization for Standardization) is a worldwide federation of national standards
0 member bodies). The work of preparing International Standards is normally carried out through

ISO technical committees. Each member body interested in a subject for which a technical committee

has been

established has the right to be represented on that committee. International organizations,

governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely
with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1.In partlcular the different approval criteria needed for the dlfferent types

of ISO dogumen

ISO/IECD

[SO draw
patent(s).
rights in
patent(s)
this may
WWwWWw.iso.

les of the
irectives, Part 2 (see WWW.is0. org/dlrectlves)

5 attention to the possibility that the implementation of this document may involve-the|use of (a)
ISO takes no position concerning the evidence, validity or applicability of any claimged patent
respect thereof. As of the date of publication of this document, ISO had not réceived ngtice of (a)
which may be required to implement this document. However, implemefitefs are cautioned that
ot represent the latest information, which may be obtained from the patént database ayailable at

Any trad{
constitutd

For an ex

related tp conformity assessment, as well as information about ISO's adherence to the Wo

Organizat

prg /patents. ISO shall not be held responsible for identifying any or allysuch patent righty.

e name used in this document is information given for the convenience of users and| does not
e an endorsement.

blanation of the voluntary nature of standards, the meaning of ISO specific terms and e

ion (WTO) principlesin the Technical Barriers to Trade(TBT), see www.iso.org/iso/foreword.html.

This doc;Jment was prepared by Technical Committee J[SO/TC 21, Equipment for fire protectioh and fire

fighting,

This four
revised.

The main
— new s

Alistofa

bcommittee SC 8, Gaseous media and firefighting systems using gas.

th edition cancels and replaces the third ‘edition (ISO 14520-5:2019), which has been t¢chnically

changes are as follows:
pecifications for dimers have.been added to Table 1.

| parts in the ISO 14520 series can be found on the ISO website.

Any feedback or questions en-this document should be directed to the user’s national standards body. A

complete

listing of these hodies can be found at www.iso.org/members.html.
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International Standard ISO 14520-5:2024(en)

Gaseous fire-extinguishing systems — Physical properties and
system design —

Part 5:
FK-5-1-12 extinguishant

1 Scope

This docyment contains specific requirements for gaseous fire-extinguishing systems, with respedt to FK-5-
1-12 extinlguishant. It includes details of physical properties, specifications, usage and)safety aspeg¢ts.

This docyment is applicable only to systems operating at nominal pressures of 25"bar, 34,5 bar, 42 bar and
50 bard) with nitrogen propellant. This does not preclude the use of other systems.

2 Normative references

The folloying documents are referred to in the text in such a way that'some or all of their content cpnstitutes
requiremgnts of this document. For dated references, only the edition cited applies. For undated rgferences,
the latest|edition of the referenced document (including any aniendments) applies.

ISO 14520-1, Gaseous fire-extinguishing systems — Physical properties and system design — Part [I: General
requiremgnts

3 Terms and definitions
For the pyrposes of this document, the terms and definitions given in ISO 14520-1 apply.

ISO and IEC maintain terminology databases for use in standardization at the following addresses

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC E]ectropedia: available-at https://www.electropedia.org/

4 Characteristics’and uses

41 Gel[—‘eral

Extinguishant FK-5-1-12 shall conform to the specifications shown in Table 1.

FK-5-1-12 is a clear, colourless, almost odourless, electrically non-conductive gas with a density
approximately 11 times that of air.

The physical properties are shown in Table 2.

FK-5-1-12 extinguishes fires mainly by physical means, but also by some chemical means.

1) 1bar=0,1 MPa=105Pa; 1 MPa=1N/mm?
© IS0 2024 - All rights reserved
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Table 1 — Specifications for FK-5-1-12

Property Requirement
Purity 99,0 % mol/mol min.
Acidity 3 x 10-¢ by mass, max.
Water content 0,001 % by mass, max.
Non-volatile residue 0,03 % by mass, max.
Suspended matter or sediment None visible
Kinetic dimers of HFP2 <2 850 mg/kg
Z‘{}ilslllrpr‘:gdynamlc dimer of HFP + HF <95 mg/kg

2 Kinetic dimers of HFP (CAS Registry Number® 2070-70-4). (Chemical Abstracts Service
(CAS) Registry Number® is a trademark of the American Chemical Society (ACS). This
information is given for the convenience of users of this document and does not constituté
an endorsement by [SO of the product named. Equivalent products may be used if they campe
shown to lead to the same results).

b Thermodynamic dimer of HFP (CAS 1584-03-8) and its adduct (CAS 30320-2846).

Table 2 — Physical properties of FK-5-1-12

Property Units Value
Molecular mass n/a 316,04
Boiling pointat 1 013 bar (absolute) °C 49,2
Freezing point °C -108,0
Critical temperature °C 168,66
Critical pressure bar 18,646
Critical volume cc/mole 494,5
Critical density kg/m3 639,1
Vapour pressure 20 °C bar abs 0,326 0
Liquid density 20 °C g/ml 1,616
Saturated vapour density 20 °C kg/m3 4,330 5
Srecic oo o uperkiéd va i
Heat of vapourization.at boiling point K]/kg 88,0
Chemical formutla CF;CF,C(0)CF(CF3),
Chemical nafne Dodecafluoro-2-methylpentan-3-one
NOTE 1 bar's/0,1 MPa = 105 Pa; 1 MPa = 1 N/mm?.

4.2 Use¢ of FK-5+1-12 systems

FK-5-1-12|tptal flooding systems may be used for extinguishing fires of all classes within the limitq specified
in ISO 14520<1 -7(\')'2’ Clause 4.

The extinguishant requirements per volume of protected space are shown in Table 3 for various levels of
concentration. These are based on methods shown in ISO 14520-1:2023, 7.7.

The extinguishing concentrations and design concentrations for heptane and Surface Class A hazards are
shown in Table 4. Concentrations for other fuels are shown in Table 5 and inerting concentrations in Table 6.

© IS0 2024 - All rights reserved
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Table 3 — FK-5-1-12 total flooding quantity

Temperature frl())ifli;ig FK-5-1-12 mass requirements per unit volume of protected space, m/V (kg/m3)
T S Design concentration (by volume)
°C m3/kg 3% 4% 5% 6 % 7% 8% 9 % 10 %
-20 0,0609 0,507 7 0,684 0 0,864 0 1,0407 | 1,2357 | 1,4275 | 1,6236 | 1,8241
-15 0,062 3 0,496 5 0,669 0 0,8450 1,0248 | 1,2084 | 1,3961 | 1,5879 | 1,7839
-10 0,063 7 0,4859 0,654 5 0,826 8 1,0027 | 1,1824 | 1,3660 | 1,5537 | 1,7455
-5 0,0650 0,475 6 0,6407 0,809 4 09816 | 1,1575 | 1,3372 | 1,5209 | 1,7087
00664 04658 06275 0,792 6 09613 11336 | 13096 | 14895 | 1,673 4
5 0,067 8 0,456 4 0,614 8 0,776 6 09418 | 1,1106 | 1,2831 | 1,4593%| 1,6395
10 0,069 1 0,447 3 0,602 6 0,761 2 09232 | 1,0886 | 1,2576 | 1,4304 | 1,6070
15 0,070 5 0,438 6 0,5909 0,746 4 09052 | 1,0674 | 1,2332 (V14,4026 | 1,5757
20 0,071 9 0,4302 0,579 6 0,732 2 0,8879 | 1,0471 | 1,2096 1,3758 | 1,5457
25 0,073 3 0,422 2 0,5688 0,718 4 0,8713 | 1,0275 | 1,1870 | 1,3500 | 1,5167
30 0,074 6 0,414 4 0,558 3 0,705 2 0,8553 | 1,0086,4.1,1652 | 1,3252 | 1,4888
35 0,076 0 0,406 9 0,548 2 0,692 5 0,8399 | 09904, 1,1442 | 1,3013 | 1,4620
40 0,077 4 0,399 7 0,5385 0,680 2 0,8250 | 09728 | 1,1239 | 1,2783 | 1,4361
45 0,078 7 0,392 8 0,5291 0,668 4 0,8106 [0,9559 | 1,1043 | 1,2560 | 1,4111
50 0,0801 0,386 0 0,5201 0,657 0 0,796 ¥ 09395 | 1,0854 | 1,2345 | 1,3869
55 0,0815 0,379 5 0,511 3 0,6459 0,7833 | 09237 | 1,0671 | 1,2137 | 1,363 6
60 0,082 9 0,373 3 0,502 9 0,635 2 0,7704 | 09084 | 1,0495 | 1,1936 | 1,3410
65 0,084 2 0,367 2 0,494 7 0,624 7 0,7578 | 0,8936 | 1,0324 | 1,1742 | 1,3191
70 0,085 6 0,361 3 0,486 8 0,6148 0,7457 | 0,8793 | 1,0158 | 1,1554 | 1,2980
75 0,087 0 0,355 6 0,479 1 0,605 2 0,7339 | 0,8654 | 09998 | 1,1372 | 1,2775
80 0,088 3 0,3501 0,471 6 0,595 8 0,7225 | 0,8520 | 09843 | 1,1195 | 1,257 7
85 0,089 7 0,344 7 0,464:4 0,586 6 0,7115 | 0,8390 | 09692 | 1,1024 | 1,2385
NOTE This[information refers only to FK-5-1-12 and-does not represent any other product containing dodecafluoromethylpentan-
3-one as a fomponent.
Key
m/V is the pgent mass requirements-(kg7m3), i.e. mass, m, in kg of agent required per m3 of protected volume, V, to groduce the
indicated cpncentration at the temperature specified;
Vis the net{volume of hazard (mi3);i.e. the enclosed volume minus the fixed structures impervious to extinguishant.
m is calculgted using the fellowing formula:
= (_c_)z
100+c )S
where
¢ is the conpcentration (%), i.e. the volumetric concentration of FK-5-1-12 in air at the temperature indicated and a pressure of

1,013 bar abzoute;

Sis the specific volume (m3/kg).

The specific volume, S, of superheated FK-5-1-12 vapour at a pressure of 1,013 bar can be approximated by the following formula:
S=ki+k,T

where

ki = 0,066 4;
k, = 0,000 274;

Tis the temperature (°C), i.e. the design temperature in the hazard area.

© IS0 2024 - All rights reserved
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Table 3 (continued)

Temperature flgiﬂgg FK-5-1-12 mass requirements per unit volume of protected space, m/V (kg/m3)
T S Design concentration (by volume)
°C m3/kg 3% 4% 5% 6 % 7% 8% 9 % 10 %
90 0,0911 0,3395 04574 | 05778 | 0,7008 | 0,8263 | 09547 | 1,0858 | 1,2198
95 0,092 5 0,3345 | 04507 | 0,5692 | 0,6904 | 0,8141 | 09405 | 1,0697 | 1,201 4
100 0,0938 | 03296 | 04441 | 0,5609 | 06803 | 0,8022 | 09267 | 1,0540 | 1,1842

NOTE This information refers only to FK-5-1-12 and does not represent any other product containing dodecafluoromethylpentan-

3-one as a component.

Key

m/V is the
indicated d

Vis the net

m is calcul
c

m=| ——-
(100

where

c is the coq
1,013 bar a

Sis the spe
The specifi
S=ki+ k)T
where
k,=0,066
k,=0,000
T is the ten]

hgent mass requirements (kg/m3), i.e. mass, m, in kg of agent required per m3 of protected volume;¥, t6 p
pncentration at the temperature specified;

volume of hazard (m3), i.e. the enclosed volume minus the fixed structures impervious to extingwishant.

ted using the following formula:
%4
S

centration (%), i.e. the volumetric concentration of FK-5-1-12 in air at thectemperature indicated and a
bsolute;

- C

cific volume (m3/kg).

c volume, S, of superheated FK-5-1-12 vapour at a pressure of 1,013 bar can be approximated by the followi

L
P74;

perature (°C), i.e. the design temperature in the-hazard area.

roduce the

bressure of

hg formula:

Table 4 — FK-5-1-12 reference extinguishing and design concentrations

Fuel Extinguishment Minimum design
% by volume % by volume

Class B
Heptane (cup burner) 4,5 59
Heptane (raonrtest) 4,4
SurfaceClass A
Wood.crib 3,4
PMMA 4,1 5,3
NOTE 1 The extinguishment values for the Class B and the Surface Class A fuels are determined by
festiteinaecordancaswdith 1501452012093 Anpoeveag Band O

NOTE 2 The minimum design concentration for the Class B fuel is the higher value of the heptane
cup burner or room test heptane extinguishment concentration multiplied by 1,3.

NOTE 3 The minimum design concentration for Surface Class A fuel is the highest value of the
wood crib, PMMA, PP or ABS extinguishment concentrations multiplied by 1,3. In the absence of
any of the four extinguishment values, the minimum design concentration for Surface Class A is
that of Higher Hazard Class A.

NOTE 4 The minimum design concentration for Higher Hazard Class A fuels is the higher of the
Surface Class A or 95 % of the Class B minimum design concentration.

NOTE 5 See ISO 14520-1:2023, 7.6.1.3 for guidance on Class A fuels.

© IS0 2024 - All rights reserved
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Table 4 (continued)
Fuel Extinguishment Minimum design
% by volume % by volume
PP 4,0
ABS 4,0
Higher Hazard Class A See NOTE 4 5,6

NOTE 1 The extinguishment values for the Class B and the Surface Class A fuels are determined by
testing in accordance with ISO 14520-1:2023, Annexes B and C.

NOTE 2 The minimum design concentration for the Class B fuel is the higher value of the heptane
cup burner or room test heptane extinguishment concentration multiplied by 1,3.

NOTE 3 The minimum design concentration for Surtace Class A fuel 1s the highest value of the
wood crib, PMMA, PP or ABS extinguishment concentrations multiplied by 1,3. In the absence of
any of the four extinguishment values, the minimum design concentration for Surface Class A(s
that of Higher Hazard Class A.

NOTE 4 The minimum design concentration for Higher Hazard Class A fuels is the higher of the
Surface Class A or 95 % of the Class B minimum design concentration.

NOTE 5 See ISO 14520-1:2023, 7.6.1.3 for guidance on Class A fuels.

Table 5 — FK-5-1-12 concentrations for other fuels

Fuel Extinguishment Minimum design
% by volume % by volume
Acetone 4.5 59
Ethyl alcohol 5,5 7,2
Marine diesel 4,5 5,9
Methyl alcohol 6,5 8,5
Methyl ethyl ketone 4,5 59
n-heptane 45 59
Technical heptane 4,5 5,9

NOTE 1 Extinguishing concentrations.for all Class B fuels listed were derived in accordance with
ISO 14520-1:2023, Annex B.

NOTE 2 Minimum design values have been increased to the minimum design concentration
established for heptane in/aecordance with ISO 14520-1:2023, 7.6.1.

Table(6 }— FK-5-1-12 inerting and design concentrations

Fuel Inertion Minimum design
% %
Methane 8,8 9,7
Prepatie 8,1 8,9

NQTE Determined in accordance with ISO 14520-1.

5 Safety of personnel

Any hazard to personnel created by the discharge of FK-5-1-12 shall be considered in the design of the
system.

Potential hazards can arise from the following:
a) the extinguishant itself;
b) the combustion products of the fire;

c¢) the breakdown products of the extinguishant resulting from exposure to fire.

© IS0 2024 - All rights reserved
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For minimum safety requirements, see ISO 14520-1:2023, Clause 5.

Toxicological information for FK-5-1-12 is shown in Table 7.

Table 7 — Toxicological information for FK-5-1-12

Property Value
%
4 h LGy, >10 %
No observed adverse effect level (NOAEL) 10 %
Lowest observed adverse effect level (LOAEL) >10 %
NOTETC5; Tstie concemration fetirat to 50~96 0f the Tat population quring & & 11
exposure.

6 System design

6.1 Fill density

The fill density of the container shall not exceed the values shown in Tables 8 to 11 for 25 bar) 34,5 bar,
42 bar or [50 bar systems.

Exceeding the maximum fill density can result in the container becoming "liquid full", with the ¢ffect that
an extrenjely high rise in pressure occurs with small increases in temperature, which could adversely affect
the integijity of the container assembly.

The relatjonships between pressure and temperature are shown in Figure 1 for various levels of fil density.

Table 8 — 25 bar storage container characteristics for FK-5-1-12

Property Unit Value
Maximum fill density kg/m3 1480
lg/loai((i:mum container working pressure at bar 29
Superpressurization at 20 °C bar 25
NOTE 1 Figure 1(shows further data on pressure/temperature relationships.
NOTE 2 1 bar =0,1 MPa = 105 Pa; 1 MPa = 1 N/mm?.

Table 9= 34,5 bar storage container characteristics for FK-5-1-12

Property Unit Value
Maximum fill density kg/m3 1200
Maximum container pressure at 50 °C bar 38
Superpressurization at 20 °C bar 34,5

PPN~ AP =T o1 £ 1 1 L 1 : 1
NUTLE 1T TISUTTC Z SITOWS TUTUITT Udld UIT PTTSSUTT/ITIHIPET ALUT T TTIAUUIISITIPS.

NOTE 2 1 bar = 0,1 MPa = 105 Pa; 1 MPa = 1 N/mm?2.

© IS0 2024 - All rights reserved
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Table 10 — 42 bar storage container characteristics for FK-5-1-12

Property Unit Value
Maximum fill density kg/m3 1440
Maximum container pressure at 50 °C bar 48
Superpressurization at 20 °C bar 42

NOTE 1 Figure 3 shows further data on pressure/temperature relationships.
NOTE 2 1 bar = 0,1 MPa = 105 Pa; 1 MPa = 1 N/mm?2.

Table 11 — 50 bar storage container characteristics for FK-5-1-12

Property Unit Value
Maximum fill density kg/m3 1200
Maximum container pressure at 50 °C bar 57
Superpressurization at 20 °C bar 50

NOTE 1 Figure 4 shows further data on pressure/temperature relationships.
NOTE 2 1 bar = 0,1 MPa = 105 Pa; 1 MPa =1 N/mm?2.

6.2 Superpressurization

Containers shall be superpressurized with nitrogen with a moisture €ontent of not more than 60[x 10-¢ by
mass to a equilibrium pressure of 25 bar ¥y %, 34,5 bar 7§ %, 42bav’ 5 % or 50 bar *3 % at a teiperature
of 20 °C.

6.3 Extinguishant quantity

The quantity of extinguishant shall be the minimumzrequired to achieve the design concentratipn within
the hazand volume at the minimum expected temperature, determined using Table 3 and the mmethod in
1SO 1452(-1:2023, 7.7.

The design concentrations shall be that spécified for relevant hazards shown in Table 4. This ipcludes at
least a 1, safety factor on the extinguishing concentration.

Considerdtion should be given to inereasing this for particular hazards and seeking advice from the relevant
authority

© IS0 2024 - All rights reserved
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Figure [l — Temperature/pressure graph for FK-5-1-12 superpressurized with nitrogen 25 bar at
20°C
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Figure 2 — Temperature/pressure graph for FK-5-1-12 superpressurized with nitrogen to 34,5 bar
at 20 °C
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