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European foreword

This document (prEN 15004-11:2023) has been prepared by Technical Committee EN/TC 191 “Fixed
firefighting systems”, the secretariat of which is held by BSI.

This document is currently submitted to the CEN Enquiry.

The text of ISO 14520-17:2022 has been prepared by Technical Committee ISO/TC 21 “Equipment for
fire protection and fire fighting” of the International Organization for Standardization (ISO) and has
been taken over as prEN 15004-11:2023 by Technical Committee CEN/TC 191 “Fixed firefighing
systems”, the secretariat of which is held by BSI; with common modifications which are indicated by a
straight line in the margin of the text.

This European Standard will consist of the following parts, under the general title Fixed firefighting
systems — Gas extinguishing systems:

— Part 1: Design, installation and maintenance;

— Part2: Physical properties and system design of gas extinguishing systems for FK-5-1-12
extinguishant;

— Part 4: Physical properties and system design of gas extinguishing systems for HFC 125 extinguishant;

— Part5: Physical properties and system design of gas extinguishing systems for HFC 227ea
extinguishant;

— Part 6: Physical properties and system design of gas extinguishing systems for HFC 23 extinguishant;
— Part 7: Physical properties and system design of gas extinguishing systems for 1G-01 extinguishant;
— Part 8: Physical properties and system design of gas extinguishing systems for 1G-100 extinguishant;
— Part 9: Physical properties and system design of gas extinguishing systems for 1G-55 extinguishant;
— Part 10: Physical properties and system design of gas extinguishing systems for 1G-541 extinguishant;

— Part 11: Physical properties and systems design of gas extinguishing systems for Halocarbon Blend 55
extinguishant.

The International Standards ISO 14520-2 and ISO 14520-11, which dealt with CF3] and HFC 236fa
extinguishants, respectively, have not been implemented by CEN, as CF3l is only valid for local

application and HFC 236fa extinguishant is only applicable for portable fire extinguishers and local
application, respectively, which is not covered by the scope.
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1 Scope

This document provides specific requirements for gaseous fire-extinguishing systems with respect to
the Halocarbon Blend 55 extinguishant. It includes details of physical properties, specification, usage
and safety aspects. It also covers systems operating at nominal pressures of 25 bar, 35 bar, and 42 bar
and 50 bar, superpressurized with nitrogen. This document does not preclude the use of other systems.

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

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

EN 15004-1:20191, Fixed firefighting systems - Gas extinguishing systems - Part 1: Design, installation and
maintenance (I1SO 14520-1:2015, modified)

3 Terms and definitions

For the purposes of this document, the terms and definitions given in EN 15004-1 apply.
ISO and IEC maintain terminology databases for use in standardization at the following addresses:

— IEC Electropedia: available at https://www.electropedia.org/

— IS0 Online browsing platform: available at https://www.iso.org/obp

4 Characteristics and uses

4.1 General

Extinguishant Halocarbon Blend 55 shall comply with the specifications shown in Table 1.

Halocarbon Blend 55 [blend of (50 + 3) % HFO-1233zd(E) and (50 * 3) % FK-5-1-12 (by mass)] is a
colourless, almost odourless, electrically non-conductive gas, with a density approximately 6,38 times
that of air.

Its physical properties are shown in Table 2.

Halocarbon Blend 55 extinguishes fires mainly by physical means, but also by some chemical means.

1 Under revision.
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Table 1 — Specifications for Halocarbon Blend 55

Property Requirement
Purity 99,5 % by mass, min.
Acidity 3 x 10~ % by mass, max.
Water content 10 x 10-* % by mass, max.
Non-volatile residue 300 x 10-* % by mass, max.
Suspended matter or sediment None visible
Kinetic dimers of HFP2 <5600 mg/kg
Thermodynamic dimer of HFP + HF adductb | <190 mg/kg
a  Kinetic dimers of HFP (CAS 2070-70-4).
b Thermodynamic dimer of HFP (CAS 1584-03-8) + its HF adduct (CAS 30320-28-6).

Table 2 — Physical properties of Halocarbon Blend 55

Property Units Value

Molecular mass — 184,72

Boiling point at 1,013 bar (absolute) °C 20,7

Freezing point °C -107

Critical temperature °C 159,2

Critical pressure bar (absolute) 28,92

Critical volume cm3/mol 354,2

Critical density kg/m3 521,6

Vapour pressure 20 °C bar (absolute) 0,988 0

Liquid density 20 °C kg/m3 1431,6

Saturated vapour density 20 °C kg/m3 6,67

Specific volume of vapour at 1,013 bar m3/kg 0,125 6

(absolute) and 20,0 °C

Chemical formula CF3CH=CCIH/CsF120
50/50 % (by mass)

Chemical name Trans-1-chloro-3,3,3-trifluoroprop-1-ene/
1,1,1,2,2,4,5,5,5-Nonafluoro-4-(trifluoromethyl)-3-
pentanone

NOTE 1bar=0,1 MPa=105Pa; 1 MPa=1N/mmz

4.2 Use of Halocarbon Blend 55

Halocarbon Blend 55 total flooding systems may be used for extinguishing fires of all classes within the
limits specified in EN 15004-1:2019, Clause 4.
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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 EN 15004-1:2019, 7.7.

The extinguishing concentrations and design concentrations for n-heptane and surface class A hazards
are shown in Table 4. Concentrations for other fuels are shown in Table 4.

Table 3 — Extinguishant requirements per volume of protected space

Temperature il;;(:lf:: HFO0-1233zd(E)/FK-5-1-12 mass requirementsBper unit
volume volume of protected space, m / V (kg/m")
T S Design concentration (by volume)
°C m3/kg 4% 5% 6 % 7% 8 % 9% 10 %
-10 0,1122 | 0,3713|0,4690 | 0,5688 | 0,6707 | 0,7748 | 0,8813 | 0,990 1
-5 0,1145 | 0,3640 | 0,4599 | 0,5577 | 0,6576 | 0,7598 | 0,864 1 | 0,9708
0 0,1167 | 03571 0,4511 | 0,5470| 0,6451 | 0,7452 | 0,8476 | 0,952 3
5 0,1189 | 0,3504 | 0,4426 | 0,5368 | 0,6330 | 0,7313 | 0,8317 | 0,934 4
10 0,1211 | 0,3440| 0,4345 | 0,5269 | 0,6214 | 0,7178 | 0,8164 | 0,917 2
15 0,1234 | 0,3378 | 0,4266 | 0,5174 | 0,6101 | 0,7049 | 0,801 7 | 0,900 7
20 0,1256 | 0,3318 | 0,4191 | 0,5082 | 0,5993 | 0,6924 | 0,787 5 | 0,884 7
25 0,1278 | 0,326 0 | 0,4118 | 0,4994 | 0,5889 | 0,6803 | 0,7738 | 0,869 3
30 0,1300 | 0,3204 | 0,4047 | 04908 | 0,5788 | 0,6687 | 0,7605 | 0,854 4
35 0,1323 | 0,3150| 0,3979 | 0,4826 | 0,5690 | 0,6574 | 0,747 7 | 0,840 0
40 0,1345 | 0,3098|0,3913 | 04746 | 0,5596 | 0,6465 | 0,7353 | 0,826 1
45 0,1367 | 0,3047 | 0,3849 | 04668 | 0,5505 | 0,6360 | 0,7233 | 0,8126
50 0,1390 | 0,2999 | 0,3788 | 0,4594 | 0,5417 | 0,6258 | 0,7117 | 0,799 6
55 0,1412 | 0,2951|0,3728 | 04521 | 0,5331| 0,6159 | 0,7005 | 0,787 0
60 0,1434 | 0,2905|0,3670 | 04451 | 0,5248 | 0,6063 | 0,6896 | 0,774 8
65 0,1456 | 0,2861 | 0,3614 | 04383 | 0,5168 | 0,5971 | 0,6791 | 0,7629
70 0,1479 | 0,2818 | 0,3559 | 0,4317 | 0,5090 | 0,5881 | 0,6689 | 0,751 4
75 0,1501 | 0,2776 | 0,3507 | 0,4253 | 0,5015 | 0,5793 | 0,6589 | 0,740 3
80 0,1523 | 0,2735| 0,3455 ( 0,4190 | 0,4941 | 0,5709 | 0,6493 | 0,7295
85 0,1545 | 0,2696 | 0,3405 | 0,4130 | 0,4870 | 0,5626 | 0,6399 | 0,7189
NOTE 1 This information refers only to the product Halocarbon Blend 55 and does not represent any
other products containing HFO-1233zd(E) or FK-5-1-12 as components.
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Key

m / V is the agent mass requirements (kg/m3); i.e. mass, m, in kg of agent required per m3 of protected
volume, V, to produce the indicated concentration at the temperature specified;

V' is the net volume of hazard (m?3); i.e. the enclosed volume minus the fixed structures impervious to
extinguishant:

c V
m= —
[100—CJ5

is the temperature (°C); i.e. the design temperature in the hazard area;

S is the specific volume (m3/kg); the specific volume of superheated Halocarbon Blend 55 vapour at a
pressure of 1,013 bar (absolute) may be approximated by the formula:

S=ky+k, T
where
k1=0,1167
k2=0,000 445

¢ is the concentration (%); i.e. the volumetric concentration of Halocarbon Blend 55 in air at the
temperature indicated, and a pressure of 1,013 bar (absolute).

NOTE 2 1 bar =0,1 MPa = 105 Pa; 1 MPa =1 N/mmz2
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Table 4 — Halocarbon Blend 55 reference extinguishing and design concentrations

Fuel? Extinguishmentb Minimum designP
% by volume % by volume
Class B© d 7,8
Heptane (cup burner) 5,5
Heptane (room test) 6,0
Surface Class A% € 7,8
Wood Crib 6,0
PMMA 5,4
PP 5,4
ABS 5,4
Higher Hazard Class A f 7,8

a2 See EN 15004-1:2019, 7.6.1.3 for guidance on Class A fuels.

b The extinguishing and design concentrations for room-scale test fires are for informational
purposes only. Lower and higher extinguishing concentrations than those shown for room-scale test-
fires may be achieved and allowed when validated by test reports from internationally recognized
laboratories.

¢ The extinguishment values for the Class B and the Surface Class A fuels are determined by testing in
accordance with EN 15004-1:2019, Annex B and Annex C.

d 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.

€  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 1,30. 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.

f The minimum design concentration for Higher Hazard Class A fuels shall be the higher of the
Surface Class A or 95 % of the Class B minimum design concentration.

5 Safety of personnel

Any hazard to personnel created by the discharge of Halocarbon Blend 55 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; and
c) breakdown products of the extinguishant resulting from exposure to fire.

For minimum safety requirements, see EN 15004-1:2019, Clause 5.

Toxicological information for Halocarbon Blend 55 is shown in Table 5.



