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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proceglures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed*for
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Gaseous fire-extinguishing systems — Physical properties
and system design —

Part 9:
HFC 227ea extinguishant

4

4.1

Scope

5 document contains specific requirements for gaseous fire-extinguishing systems, with
HFC 227ea extinguishant. It includes details of physical properties, specifications, usage
PCts.

5 document is applicable to systems operating at nominal pressures’of 25 bar, 42 bar
h nitrogen propellant. This does not preclude the use of other systems.

Normative references

following documents are referred to in the text in stich a way that some or all of th
Ktitutes requirements of this document. For dated*teferences, only the edition cited 3
ated references, the latest edition of the referenced’document (including any amendmen

14520-1:2015, Gaseous fire-extinguishing systéms — Physical properties and system desig
eral requirements

Terms and definitions

the purposes of this document; the terms and definitions given in ISO 14520-1 apply.

and IEC maintain terminélogical databases for use in standardization at the following a(

IEC Electropedia: available at http://www.electropedia.org/

[SO Online browsing platform: available at http://www.iso.org/obp

Characteristics and uses

General

respect to
and safety

hnd 50 bar

Pir content
pplies. For
[s) applies.

n— Part 1:

dresses:

Ext

nguishant HkC ZZ7ea shall comply with the specification snown 1n lable 1.

HFC 227ea is a colourless, almost odourless, electrically non-conductive gas, with a density

app

roximately six times that of air.

The physical properties are shown in Table 2.

HFC 227ea extinguishes fires mainly by physical means, but also by some chemical means.

Table 1 — Specification for HFC 227ea

Property Requirement

Purity 99,6 % by mass, min.

© IS0 2019 - All rights reserved
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Table 1 (continued)

Property

Requirement

Acidity

3 x 106 by mass, max.

Water content

10 x 10~ by mass, max.

Non-volatile residue

0,01 % by mass, max.

Suspended matter or sediment

None visible

Table 2 — Physical properties of HFC 227ea

4.2 Use
HFC 227e4|

Property Units Value
Molecular mass — 170
Boiling point at 1,013 bar (absolute) °C -16,4
Freezing point °C -127
Critical temperature °C 101,7
Critical pressure bar abs 29,26
Critical volume cm3/mol 274
Critical density kg/m3 573
Vapour pressure 20 °C bar abs 3,90
Liquid density 20 °C kg/m3 1410
Saturated vapour density 20 °C kg/m3 31,035
Specific volume of superheated m3/kg 0,137 4
vapour at 1,013 bar and 20 °C
Chemical formula CF;CHFCF,
Chemical name Heptafluoropropane

pf HFC 227ea systems

specified im ISO 14520-1:2015, Clause 4:

total flooding systems may be‘used for extinguishing fires of all classes within the lipits

The extinguishant requirements per;volume of protected space are shown in Table 3 for various lefels

of concentfation. These are based,on methods shown in ISO 14520-1:2015, 7.6.

The extinguishing concentrations and design concentrations for n-heptane and surface class A hazdrds

are shown|in Table 4. Concentrations for other fuels are shown in Table 5 and inerting concentratjons
are shown|in Table 6.
Table 3 — HFC 227ea total flooding quantity
Temperatuye( - Specific HCF 227ea mass requirements per unit volume of protected space, m/V (kg/m3)
P e _ _
oC s Design concentration (by volume)
m3/kg 6 % 7% 8% 9% 10 % 11% 12% 13% 14 % 15 %
-10 0,1215 0,5254 10,6196 | 0,7158 | 0,8142 | 09147 | 1,0174 | 1,1225 | 1,2301 | 1,3401 | 1,4527
-5 0,124 1 0,5142 | 0,6064|0,7005|0,7967 [ 0,8951|0,9957|1,0985 | 1,2038 | 1,3114 | 1,4216
0,126 8 0,5034|0,5936|0,6858|0,7800|0,8763| 09748 | 1,0755| 1,1785 | 1,2839 | 1,391 8
0,129 4 0,49320,5816|0,6719 | 0,7642|0,8586|0,9550 | 1,0537 | 1,1546|1,2579 | 1,363 6
10 0,1320 0,4834 10,5700 | 0,6585|0,7490 | 0,8414 | 09360 | 1,0327 | 1,1316 | 1,2328 | 1,336 4
15 0,1347 0,4740 | 0,5589 | 0,6457|0,7344 |0,8251 | 09178 | 1,0126 | 1,1096 | 1,2089 | 1,310 5
20 0,137 3 0,4650 | 0,5483|0,6335|0,7205|0,8094 | 09004 | 0,9934|1,0886 | 1,1859 | 1,2856

© ISO 2019 - All rights reserved
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Table 3 (continued)

Temperature| Specific HCF 227ea mass requirements per unit volume of protected space, m/V (kg/m3)
T vapour
oC volt;me Design concentration (by volume)
m3/kg 6 % 7% 8% 9% 10% | 11% | 12% | 13% | 14% | 15%

25 0,1399 0,45640,5382|0,6217 10,7071 |0,7944|0,8837| 09750 | 1,0684 | 1,164 0| 1,261 8
30 0,1425 |0,44810,5284 | 0,6104 | 0,6943|0,7800 | 0,867 6 | 09573 | 1,0490 | 1,1428 | 1,2388
35 0,1450 0,44010,5190 | 0,5996 | 0,6819|0,7661 | 0,8522 | 09402 | 1,0303 | 1,1224 | 1,216 8
40 0,1476 | 0,43240,50990,5891|0,6701 | 0,7528 | 0,8374|0,9239 |1,0124 | 14029 | 1,1956
45 0,1502 | 0,42500,50120,5790 | 0,6586|0,7399 | 0,823 0 | 0,9080 | 0,995 01,0840 | 1,175 1
50 0,1527 |0,4180 | 0,4929|0,5694 | 0,647 6 | 0,727 6 | 0,8093 | 0,8929 | 0,978 4,1 1,066 0 | 1,155 5
55 0,1553 | 0,4111|0,4847|0,5600 | 0,6369|0,7156 | 0,796 0 | 0,8782 | 8,962 3 | 1,048 4 | 1,136 5
60 0,157 8 0,404 50,4770 | 0,5510 | 0,626 7 | 0,704 1 | 0,783 2 | 0,864d1-{10,9469 | 1,031 6 | 1,118 3
65 0,1604 |0,3980|0,4694 |0,5423 | 0,6167 | 0,6929 | 0,7707 | 0,8504 | 0,9318 | 1,015 2 | 1,100 5
70 0,162 9 0,3919|0,4621|0,5338 | 0,6072|0,6821|0,7588 (0,8371| 09173 |0,9994 | 1,083 4
75 0,1654 |0,3859|0,4550|0,5257 | 0,597 9| 0,6717 | 0,747\1-{/0,824 3 | 0,9033 | 0,984 1 | 1,066 8
80 0,1679 10,3801 |0,4482|0,5178|0,5890|0,6617 | 0,7360 | 0,8120|0,8898 | 0,969 4 | 1,0509
85 0,1704 |0,3745|0,4416 | 0,5102 | 0,5803 | 0,6519+9,7251 | 0,8000 | 0,876 7 | 0,95%1 | 1,035 4
90 0,1730 |0,3690|0,4351|0,5027|0,5717 | 0,6423 0,7145 | 0,7883 | 0,863 8 | 0,941 1 | 1,020 2
95 0,1755 0,3638|0,4290 | 0,4956 | 0,563 6 { 056332 | 0,7044 | 0,7771 | 0,8516 | 09277 | 1,005 7
100 0,1780 |0,35870,4229|0,4886 | 0,5557>| 0,6243 | 0,694 5 | 0,766 2 | 0,8396 | 0,914 7 | 0,991 6

NOTE This information refers only to the product HFC-227ea and does not represent any other product$ containing
1,1,1L,2,3,3,3-heptafluoropropane as a component.

Synpbols:

m/Vis the agent mass requirements (kg/m3), i.e. mass; m, in kilograms of agent required per cubic metre of protefcted volume,
V, tq produce the indicated concentration at the’temperature specified;

Vis|the net volume of hazard (m3), i.e. the enclosed volume minus the fixed structures impervious to extinguishant

c 14
m= —
100—c |S

T is[the temperature (°C), i.e. the:design temperature in the hazard area;

S is|the specific volume (ni3/kg), the specific volume of superheated HFC 227ea vapour at a pressure of 1,013 bar may be
apppoximated by the formula

S=ky+k,T
whgre
k140,126 9;
k,40,000'513.

cis fhe.concentration (%), i.e. the volumetric concentration of HFC 227ea in air at the temperature indicated arld a pressure
of 1,013 bar absolute.

© IS0 2019 - All rights reserved 3
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Table 4 — HFC 227ea reference extinguishing and design concentrations

In Table 4,

Fuel Extinguishment Minimum design
% by volume % by volume

Class B
Heptane (cup burner) 6,7 9,0
Heptane (room test) 6,9
Surface Class A
Wood Crib 49 79
PMMA 6,1
PP 6,1
ABS 6,1
Higher Hazard Class A See NOTE 4 8,5

NOTE 1 The extinguishment values for the Class B and the Surface Class A fuels are
determined by testing in accordance with ISO 14520-1:2015, 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 Surface Class A fuel is the'ighest 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‘cencentration.

NOTE5 SeeISO 14520-1:2015, 7.5.1.3 for guidance on Class A fuels.

[ion

the extinguishing and design concentrations.for room-scale test fires are for informa

purposes @nly. Lower and higher extinguishing concentrations than those shown for room-scale fest
fires may pe achieved and allowed when validated- by test reports from internationally recognized

laboratorigs.

Table 5 — HFC 227ea extinguishing and design concentrations for other fuels

Fuel Extinguishment Minimum design
% by volume % by volume

Acetone 6,7 8,7
Ethanol 8,4 10,9
Ethyl acetdte 6,7 8,7
Ethylerie glycol 7,8 10,1
KeroSene 6,1 79
Methanol 9,5 12,4
Propane 7,4 9,6
Toluene 4.9 6,4
NOTE 1 Extinguishing concentrations for all Class B fuels listed were derived in
accordance with ISO 14520-1:2015, Annex B.
NOTE 2 Minimum design values have been increased to the minimum design
concentration established for heptane in accordance with ISO 14520-1:2015, 7.5.1.

Table 6 — HFC 227ea inerting and design concentrations

Fuel

Inertion

% by volume

Minimum design

% by volume

Isobutane

11,3

12,4

NOTE Inerting concentrations were derived in accordance with the requirements of ISO 14520-1:2015,

Annex D and 7.5.2.

© ISO 2019 - All rights reserved
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Table 6 (continued)
Fuel Inertion Minimum design
% by volume % by volume
1-Chloro-1,1-difluoroethane (HCFC 141b) 6,7 8,7
1,1-Difluoroethane (HFC 152a) 8,6 9,5
Difluoromethane (HFC 32) 6,7 8,7
Ethylene oxide 13,6 15,0
Methane 8,0 8,8
Pentane 11,6 12,8
Propane 11,6 12,8
NOTE Inerting concentrations were derived in accordance with the requirements of 1SO-14520-1:2015,
Annex D and 7.5.2.
5 [Safety of personnel
Anyf hazard to personnel created by the discharge of HFC 227ea shallnbe considered in thg design of
the[system.
Potgntial hazards can arise from the following:
a) [the extinguishant itself;
b) |the combustion products of the fire;
c) |breakdown products of the extinguishant resulting from exposure to fire.
Forfminimum safety requirements, see ISO 14520-1:2015, Clause 5.
Toxjcological information for HFC 227ea is shown in Table 7.
Table 7 — Toxicological information for HFC 227ea
Property Value
% by volume
ALC >80 at 20 % O,
No@bserved adverse effect level (NOAEL) 9,0
Lewest observed adverse effect level (LOAEL) 10,5
NOTE ALC is the approximate lethal concentration for a rat population during a
4-h exposure.
6 |System design
6.1 Fill density

The fill density of the container shall not exceed the values given in Table 8, Table 9, and Table 10 for
25 bar, 42 bar or 50 bar systems.

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

adv

ersely affect the integrity of the container assembly.

The relationships between pressure and temperature are shown in Figure 1 and Figure 2 for various
levels of fill density.

©IS
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Table 8 — 25 bar storage container characteristics for HFC 227ea

Property Unit Value
Maximum fill density kg/m3 1150
Maximum container working pressure at 50 °C bar 34
Superpressurization at 21 °C bar 25
NOTE Figure 1 shows further data on pressure/temperature relationships.

Table 9 — 42 bar storage container characteristics for HFC 227ea

6.2 Supgq
Containers
mass to an

a temperat

6.3 Exti]

The quant
within the
method sp

The design
leasta 1,3

Considerat
relevant ay

prpressurization

ure of 21 °C.

Property Unit Value
Maximum fill density kg/m3 1150
Maximum container working pressure at 50 °C bar 62
Superpressurization at 21 °C bar 42
NOTE Figure 2 shows further data on pressure/temperature relationships.

Table 10 — 50 bar storage container characteristics for HFC 227ea

Property Unit Value
Maximum fill density kg/m® 1050
Maximum container working pressure at 50 °C bar 59
Superpressurization at 21 °C bar 50
NOTE Figure 3 shows further data on pressure/tempexature relationships.

shall be pressurized with nitrogen with a moisture content of not more than 60 x 10-

equilibrium pressure of 25 bar '3 %342 bar '3 % or 50 bar 3 % for the respective systen

nguishant quantity

ty of extinguishant(shall be the minimum required to achieve the design concentra
hazard volume athe minimum expected temperature, determined using Table 3 and
ecified in ISO 14520-1:2015, 7.6.

concentrations shall be that specified for relevant hazards shown in Table 4. This include
bafety factor on the extinguishing concentration.

ionshould be given to increasing this for particular hazards, and seeking advice from

n, at

fion
the

sat

the

thority.
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Values of density in kilograms per cubic metre

YA
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Key
X |temperature, °C
Y |pressure, bar

Figure 1 — Temperature/pressure graph for HFC 227ea superpressurized with nitfjogen to
25 barat 21 °C

© IS0 2019 - All rights reserved 7


https://standardsiso.com/api/?name=6ab4b888f795614aaf29f657916d2a55

ISO 14520-9:2019(E)

Values of density in kilograms per cubic metre

Y A
160 ‘
1150
140
1120
120 / /
// //
1040
100 / / 7
/ /
/ / 800
60 ///
L
40 —
—
//
20
- 0 -
X -20 -10 O 10 20 30 40 50 60 70 80 90 100 X
Key
X  temperpture, °C
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Figure 2|— Temperature/pressure graph for HFC 227ea pressurized with nitrogen to 42 bar
at21°C
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