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Disclosure to Promote the Right To Information

Whereas the Parliament of India has set out to provide a practical regime of right to
information for citizens to secure access to information under the control of public authorities,
in order to promote transparency and accountability in the working of every public authority,
and whereas the attached publication of the Bureau of Indian Standards is of particular interest

to the public, particularly disadvantaged communities and those engaged in the pursuit of
w education and knowledge, the attached public safety standard is made available to promote the
timely dissemination of this information in an accurate manner to the public.
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Fire Fighting Sectional Committee, CED 22

FOREWORD

This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by the Fire Fighting
Sectional Committee had been approved by the Civil Engineering Division Council.

It is important that fire protection of a building or part be considered as a whole. CF.I total flooding systems form
only a part of the available facilities. However, it should not be assumed that their adoption necessarily remove
the need to consider supplementary measures, such as provision of portable fire extinguishers or mobile appliances
for first aid or emergency use or measures to deal with special hazards.

CF,l is recognized as effective for extinguishing all classes of fires within limits specified in 4 of IS 15493. It does
not cover the design of explosion suppression system. Nevertheless, it should not be forgotten in the planning of
comprehensive schemes that there may be hazards for which this technique is not suitable.

Agent dump/discharge test may be replaced by- enclosure integrity test unless required by legal requirement.
Complete system should be approved by any recognized/independent authority.

In the formulation of this standard, assistance has been derived from ISO 14520 -2 : 2000 ‘Gaseous fire extinguishing
systems — Physical properties and system design — Part 2: CF,I Extinguishant’.

For the purpose of deciding whether a particular requirement of this standard is complied with, the final value,
observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with
IS 2: 1960 ‘Rules for rounding off numerical values (revised)’. The number of significant places retained in the
rounded off value should be the same as that of the specified value in this standard.
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Indian Standard

GASEOUS FIRE EXTINGUISHING SYSTEMS —
PHYSICAL PROPERTIES AND SYSTEM DESIGN —
CFIEXTINGUISHANT

1 SCOPE

1.1 This standard scts vut general requirement for
design and installation of total flooding fire
extinguishing systememploying CF 1 gas and specific
requirements of physicad and chemical properties. This
standard is applicable for single as well as distributed
supply system thatis local and total flooding system,

1.2 This standard covers CF 1 system operating
nominal pressure of 2.5 MPa.

2 REFERENCE

The following standard containg provision which,
through reference in this text, constitutes provisions
of this standard. At the time of publication, the edition
indicated was valid. All standards are subject to
revision and parties to agreements based on this
standard are encouraged to wnvestigate the possibility
of applying the most recent edition of the standard
given below:

1S No. Tille

15493 - 2004 Gaseous fire extinguishing systems —

General requirements
3 CHARACTERISTICSAND USES
3.1 General

Extinguishant CF I shall comply with the specification
given in Table 1 and the physical properties are given
in Table 2. CFl is a colourless, almost odourless,
efectrically non-conductive gas with a density
approximately seven times that of air.

Chemical formula CFl

Chemical name Trnifluoroiodomethane

Table 1 Specification for CF 1
(Clauses 3.1 and 4.3.4)

St No. Property Requirements
iy (2 (hH
1y Punty 99.9 percent by mass, Min

I x 10* hy mass, Max

6 x 10* by mass, Max
100 x 10* by mass. Maxy
Non-visible

1y Acrdity

iy Water content

) Nonovolaule residue

Vi Suspended matter or
sediment

Table 2 Physical Properties of CF 1
{Clanses 3.1 und 4.3.4)

Sl No. Property Units Yalue
b (2) 3 t34)
1} Moleculur mass — 1959
i3 Bothog point at 101 3 ke =225

MPa iabsolutey
iny Freezinyg pommt “«C -1
vy Critical temperature “C 122
vy Critical pressure MPu (Abs) 404
vi)  Critical volume cmY/motl 2250
vii)  Critical density kg/m’ 871
viit}  Vapour pressure, 20°C MPa (Abs) 0465
ix)  Liguid dessity. 20°C kg/m’ 1.096
X} Satyrated vapour kg/m® 8 051
density. 26°C
xi}  Spectfic volume of m'kg 0124

superhedted Vapour at
0.101 3 MPa and 20°C

NQOTE — CF I extinguishes fires manly by chemucal means
but by some physical means also,

4 USEOF CF ISYSTEMS

4.1 CF 1 systems may be used for extinguishing fires of
all classes within the limits specified in 4 of IS 15493.
The extingrishment requirements per volume of
protected space are shown in Table 3 for various levels
of concentrations.
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Table3 CF || Total Flooding Quantity
{Clauses 4.1 and 6.3)

Si Tempe- Specific CF, Mass Requirements per Unit Volume of Protected Space m/V (kg/m’)
No. rature  Volume AL
s 7 | ™
e m kg Design Concentration (By Volume)
Percent
(hH (2) (3) (4) {5) (6) (7 (8) (9) (10) an
3 Percent 4 Percent S Percent 6 Percent 7 Percent 8 Percent 9 Percent 10 Percent
i) -25 01013 03053 04113 05196 06301 07430 08584 09763 1.09 9
i) -20 01038 02980 04014 05070 06149 07251 08377 09528 10704
i) 15 01063 02909 03920 04851 06005 07081 08180 09304 1.0453
vy 10 01088 02843 03830 04837 05867 046918 07992 095090 1.0212
v} -5 04113 02779 03744 04729 05735 06763 07813 08886 009983
vi) 0 01138 02718 03661 04625 05609 06614 07641 08691 09764
vii) 5 GlI6 3 02659 03583 04526 03488 06472 07477 08504 09554
Viin) 10 01188 02603 03507 04430 03373 06336 07320 08325 09353
i) 15 04213 02550 03336 04339 05262 06205 07169 0.8153 09160
x) 20 0.1238 02498 03366 04251 05156 06080 07024 07989 08975
xi) 25 01263 02449 03299 04167 05054 05960 06885 07831 0.8797
xit) 10 01288 02401 03235 04086 04956 035844 06751 0.7679 0.8627
Xtit) 35 01313 02356 03173 04008 04861 05733 06623 0.7532 0.8462
Xiv) 30 01338 02311 03114 03934 04771 05625 0.6499 07392 08304
xv} 13 01363 02269 03057 0381 04683 05522 06380 07256 08152
Xvi) 50 0.1388 02228 03002 03792 04599 05423 06265 07125 08005
xvii) 55 01413 02189 02949 03725 04517 05327 06154 06999 07863
Xviit) 60 Q1438 02151 02898 063660 043439 05234 06087 06878 07727
Xix} 65 0.146 3 02114 02848 03598 04363 05145 05944 06760 07595
Xx) 70 01488 02078 02800 03537 04290 05058 05844 06647 07467
xxi) 75 01513 02044 02754 03479 04219 04975 035747 06537 07344
xxii) 20 0.1538 020011 02709 03422 04150 04894 05654 06431 07224
Xxiit} 85 01563 01979 02666 03367 04084 04816 05563 06328 07109
XXiv) 90 0.1588 01948 02624 03314 04020 04740 05476 06228 06997
XXv) 95 01613 01917 02583 03263 03957 04666 05391 06132 068838
XXV¥1) 100 01638 01888 0.254 03213 03897 04595 05309 06038 06781
NOTE - This information has been obtained from ISO 14520-2.
Symbols:

m¥ — agent mass requirements (kg/m’); that is mass. m in kilograms of agent required per cubic metre of protected
volume ¥ to produce the indicated concentration at the temperature specified;

¥ - net volume of hazard {(m'); that is the enclosed volume minus the fixed structures impervious to extinguishant:
I ¢ 4
L T T
(100 -¢!'s
T — temperature (°C), that s the design temperature in the hazard area;

5 — spectfic volume (m'kg); the specific volume of superheated CF,I vapour at a pressure of 0.101 3 MPa may be
approximated by the formula:

§ = k,+k:T
where

k. = 01138

k. =0.0005

€ — concentration (percent), that is the volumetric concentration of CF I in air at the temperature indicated and al
a pressure of 0.101 3 MPa absolute.




4.2 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 S and inerting concentrations
are shown in Table 6.
Table 4 CF | Extinguishing and Design
Concentrations (By Volume)
{(Cluuses 4.2,4.3. 1 and 6.3}

Fuet Extinaguishment Minimum Design
nH (2) (3)
n-Heptane 3.0 percent 39 percent

NOTE — This iaformation has been obtained from
18O 145202

Table5 CF | Extinguishing and Design
Concentrations for Other Fuels
(Clause 4.2)

st Fuel Extinguish- Minimum

No. ment Design
Percent Percent
(1) (2) (3) )

1) Acctonitrle 1.7 2.2
i) Aviation gasoline 3.7 48
uiy  a-Butanol 33 43
iv}  a-Butyl acetate 2.5 33
v} Diesel No. 2 33 43
vij  Ethanol 3.0 19

vit)  Ethyl acetate RN 3.9

viit)  Ethylene glycol 2.3 31

1x} Gas (unleaded, 7.8 percent 36 4.7
¢thanol)

1) Hydraalic luid No. 1 23 30
xty Jp-3 33 4.3
xit)  IP-5 32 4.2

xiit}  Methane 20 2.6
xiv) Methanol 38 49
xv}) Methyl ethy! ketone 4.4 5.7
xvi)  Methyl isobutyl ketone 29 338
xvii}  Propane 3.0 4.3
xviii)  Pyrrollidine 2.8 3.6
xix)  Turbo hydraulic 0il 2380 2.1 2.7

xx) Xylene 5.5 72

NOTE—This information has been obtained from
ISO 14520-2.

Table 6 CF,IInerting and Design Concentrations

(By Volume)
(Clause 4.2)
Fuel Inertion Minimum Design
(1) 2) (33
Propane 6.5 percent 7.2 percent

NOTE — Inerting concentrations were determined in
accordance with the requirements of IS 15493

IS 15821 : 2008

4.3 Special Application

The principle of extingunshing 15 identical to the one
with portable extinguisher.

4.3.8 Design Concentration

The agent shall be used only for unmanned areas hike
rime seal fire protection of floating roof tanks. The
quantity of CF Treleased in that area is atover kill rate
However, the CF 1 extinguishing and design
concentration is given in Table 4,

4.3.2 Svstem Design

System design for rum seal fire protection of floatng
roof tank 1s given below:

The protection system broadly consists of container,
teed lines, ring mains/laterals as required, spray nozzles,
signalling equipment and cables, heat detection and
activation devices. The protection system can defect,
control and extinguish the fire and also simultaneously
give audio visual indication on the control panel. A
typical diagram of CF L automatic rim seal fire protection
system is given in Fig. |.

4.3.3 Discharge Time

Unlike total flooding system discharge time of 1055, for
local application system of CF I discharge time depends
on the size of cylinder or glass bulb used. The discharge
time therefore ranges from 2035 to 45 s for 1010 40 kg
cylinders.

4.3.4 Qualiry Check

The gas (CF 1) quality be tested as per Table | and
Table 2 and also G.C. supplied by the supplier of the
agent. The commissioning be performed after leak
testing installation by pressurization by Nitrogen only
at 2.5 times more than working pressure and be kept
under pressure for 48 h. After leak testing the system
can be filled with CF I and pressurized at IMPa at 20°C
and 1.2 MPa at 35°C. Checking of correct pressure of
CF I gas in the cylinder is done by pressure switch in
the cylinder giving a signal to the control panel.
Pressure can also be read from pressure gauge mounted
onthe CF L cylinder. Checking of correct quality of gas
in cylinder is done by level switch mounted in the
cylinder giving signal to control panel.

5 SAFETY OF PERSONNEL

5.1 Any hazard to personnel created by the discharge
of CF I shall be considered in the design of the system.
Potenuial hazards can arise from the following:

a) Extinguishant itseif,
b} Combustion products of the fire, and

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

5.2 Toxicological information for CF I is shown in
Table 7.
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Table 7 Texicological Information for CF I

{ Clause 5.2)
S1 No. Property Yalue
Percent
(1} {2} (3}
LG, 27.4
i) ALC _ >12.8
W} No observed adverse effect level 0.2
{(NOAEL)
X1 Lowest observed adverse effect level 0.4
(LOAEL)

NOTE — LC_ is the concentration lethal to 50 percent of
a rat population during a 15 minutes exposure. ALC is the
approximate lethal concentration for a rat population during
a 4 h exposure.

5.3 Since the design concentration exceed the LOAEL
under normal design conditions, CF I shall only be used
for normally unoccupied areas such as rimseal fire
protection of floating roof tanks, aircraft engine nacelles
etc. For minimum safety requirements, see § of 1S 15493.

6 SYSTEM DESIGN
6.1 Fill Density

The fill density of the container shall not exceed the
values shown in Table 8.

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 container assembly.

The relationships between pressure and temperatur¢
are shown in Fig. 2 for various levels of fill density.

Table 8 Storage Container Characteristics
for CF I
{Clause 6.1)

S No. Property VYalue
() {23 {3}
1) Maximum fill density, kg/m’ 1.680
i) Maximum container working 3.55

pressure at S0° C, MPa

iii}  Super pressurization at 20°C, MFPa 1

NOTE — Reference should be made to Fig. 1 for further
data on pressure/temperature relationships.

6.2 Super Pressurization

Containers shall be super pressurized with nitrogen
with a moisture content of not more than 60 < 10° by
mass to an equilibrium pressure of 2.5 MPa at a
temperature of 26°C.

63 Extinguishant Quantity

The quantity of extinguishant shall be the. minimufn
required to achieve the design concentranon within
the hazard volume at the minimum expected temperature,

determined using Table 3 and provisions laid down in
IS 15493.

The design concentrations shall be that specified for
relevant bazards shown in Table 4. This mc}uqes all
safety factor on the extinguishing concenation.

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