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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-
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hational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, H
ted by the technical committees are circulated to the member bodies for|voting. Publig
hational Standard requires approval by at least 75 % of the member bodies, casting a vote.

tion is drawn to the possibility that some of the elements of this document may be the subj
5. ISO shall not be held responsible for identifying any or all such patent rights.

7203-2 was prepared by Technical Committee ISO/TC 21, Equipment for fire protection and
ommittee SC 6, Foam and powder media and fixed firefighting systems using foam and powc

second edition cancels and replaces the first edition (ISO 7203-2:1995), which has bee
ed.

7203 consists of the following parts, undef’ the general title Fire extinguishing med
entrates:

Part 1: Specification for low-expansion_ foam concentrates for top application to water-immisc

Part 2: Specification for medium-, and high-expansion foam concentrates for top applicati
mmiscible liquids

Part 3: Specification forlow-expansion foam concentrates for top application to water-misciblé

ely with the

art 2.

main task of technical committees is to prepare International Standards. Draft Internationgl Standards

ation as an
ect of patent
fire fighting,
ler.
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Introduction

Firefighting foams are widely used to control and extinguish fires of flammable liquids and for inhibiting re-
ignition. They can also be used to prevent ignition of flammable liquids and, in certain conditions, extinguish
fires of solid combustibles.

F ocad in caomhinatinns st Ath e Avtin e hina Al ot Al bhalane ~orbh s Al A d
oams can be-tsed-in-combination—with-otherextingtishing-media—partietlarly-halens—earben—diexidg an

powders, which are the subject of other International Standards including ISO 5923, ISO 6183, ISQO 72p1-1,
ISO 7201-2 pnd I1SO 7202. A specification for foam systems (ISO 7076), which is cited in this part of 4SO [/203,
is under preparation.

Attention is grawn to Annex K, which deals with the compatibility of foam concentrates, and, the compatbility
of foams angl powders.

Vi © 1S0O 2011 — All rights reserved
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Fire extinguishing media — Foam concentrates —

Part 2:
Specification for medium- and high-expansion foam
concentrates for top application to water-immiscible liquids

1

This
mak
wate)

Theg
ISO

2
The
refer
docuy

ISO

ISO

Scope

part of ISO 7203 specifies the essential properties and performance of liquid foam concentr
e medium- or high-expansion foams or both for the control, extinction ahd-ihhibition of reigniti
r-immiscible liquids. Minimum performance on certain test fires is specified.

e foams are suitable for top application to fires of water-immisecible liquid. Those foams that
7203-1 are also suitable for top application to fires of water-immiscible liquids.

Normative references

ences, only the edition cited applies. For-undated references, the latest edition of theg
ment (including any amendments) applies!

B04, Surface active agents — Determination of surface tension by drawing up liquid films

3104, Petroleum products — Transparent and opaque liquids — Determination of kinematic

calcylation of dynamic viscosity

ISO
ViSC(

ISO

ISO

ISO
meth

3219, Plastics —Polymers/resins in the liquid state or as emulsions or dispersions — Detd
sity using a rotationalviscometer with defined shear rate

B310-1, Test sieves — Technical requirements and testing — Part 1: Test sieves of metal wir
B696:1987 \Water for analytical laboratory use — Specification and test methods

3734, \Petroleum products — Determination of water and sediment in residual fuel oils A
od

following referenced documents are indispensable for the application of this document.

ates used to
on of fires of

comply with

For dated
referenced

iscosity and

rmination of

b cloth

- Centrifuge

ISO 7203-1, Fire extinguishing media — Foam concentrates — Part 1: Specifications for low-expansion foam
concentrates for top application to water-immiscible liquids

BS 5117-1.3:1985, Testing corrosion inhibiting, engine coolant concentrate (“antifreeze”). Methods of test for
determination of physical and chemical properties. Determination of freezing point
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3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

3.1

characteristic value

value declared by the foam concentrate supplier for the chemical and physical properties and the
performances of the foam, foam solution, and foam concentrate

3.2
25 % drainage time
time for 25 % of the fiquid content of a foam to drain out

3.3
50 % drainage time
time for 50 % of the liquid content of a foam to drain out

3.4
expansion
ratio of the violume of foam to the volume of the foam solution from which it was made

3.5
low-expansjon
with expandion in the range 1 to 20, as applied to foam and to &ssociated equipment, systems| and
concentrates

3.6
medium-expansion
with expandion in the range 21 to 200, as applied to foam and to associated equipment, systems| and
concentrates

3.7
high-expansion
with expans|on greater than or equal to 200, as,applied to foam and to associated equipment, systemg and
concentrateg

3.8
foam
(firefighting) Jaggregate of air-filled bubbles formed from an aqueous solution of a suitable foam concentrate

3.9
foam concentrate
concentrate
liquid which,|when mixed with water in the appropriate concentration, gives a foam solution

3.10
protein foam'concentration

P

foam concentrate derived from hydrolised protein materials

3.11

fluoroprotein foam concentrate

FP

protein foam concentrate with added fluorinated surface-active agents

3.12

synthetic foam concentrate

S

foam concentrate based on a mixture of hydrocarbon surface-active agents and which can contain
fluorocarbons with additional stabilizers

2 © 1S0O 2011 — All rights reserved
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alcohol-resistant foam concentrate

AR

foam concentrate resistant to breakdown when applied to the surface of alcohol or other water-miscible solvents

3.14

aqueous film-forming foam concentrate
AFFF
foam concentrate based on a mixture of hydrocarbon and fluorinated surface-active agents with the ability to

form

3.15

an aqueous film on the surface of some hydrocarbons

film-
FFF
fluor
hydr

3.16
foa
solu

3.17

forming fluoroprotein foam concentrate
D

pprotein foam concentrate that has the ability to form an aqueous film on the|surfa
bcarbons

solution
ion of foam concentrate and water

forceful application

appl
3.18

cation of foam such that it falls directly onto the surface of a liquid-fuel

genfle application

appl

3.19
sedi
insol

3.20
spr

valu
spon

4

4.1

The
appr

cation of foam indirectly to the surface of a liquid fuelia a backboard, tank wall or other surfa

ment
uble particles in the foam concentrate

ding coefficient
calculated from the measured’ surface and interfacial tensions to indicate the ability of
taneously spread across the Surface of another

Classification and-uses of foam concentrates

Classification

bpriatesrequirements.

ce of some

ce

bne liquid to

foam concCentrate shall be classified as medium- or high-expansion or both and shall comply with the

4.2

Use with sea water

If a foam concentrate is marked as suitable for use with sea water, the recommended concentrations for use
with fresh water and sea water shall be identical.

5 Tolerance of the foam concentrate to freezing and thawing

Before and after temperature conditioning in accordance with A.2, the foam concentrate, if claimed by the
supplier not to be adversely affected by freezing and thawing, shall show no visual sign of stratification and
non-homogeneity, when tested in accordance with Annex B.

Foam concentrates complying with this clause shall be tested for compliance with the appropriate requirements
given in other clauses of this part of ISO 7203 after freezing and thawing in accordance with A.2.1.

© 1S0O 2011 — All rights reserved
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6 Sedim

6.1

:2011(E)

ent in the foam concentrate

Sediment before ageing

Any sediment in the concentrate prepared in accordance with A.1 shall be dispersible through a 180 uym sieve,
and the volume percentage of sediment shall be not more than 0,25 % when tested in accordance with Annex C.

6.2 Sediment after ageing

Any sediment in the concentrate aged in accordance with C.1 shall be dispersible through a 180 ym sieve, and

the volume ¢

4 rd N PR A T 4 4l 400/ 1 + P I ! e A o
CILUCTIIAYC Ul STUNTITTIU STIall DT TIUUTTHUTE Uialt 1,U 70 WIITCTT ICSICU T dLLUTUATNTUE WILTT ATITICA U,

7 Determination of viscosity for pseudo-plastic foam concentrates

7.1 Newtpnian foam concentrates

The viscosity of the foam concentrate at the lowest temperature for use claimed by-the’ manufacturer shall be
determined |n accordance with 1SO 3104. If the viscosity is greater than 200 mmf/s, the container shdll be
marked “Thig concentrate can require special proportioning equipment”.

7.2 Pseugo-plastic foam concentrates

The viscosity of the foam concentrate shall be determined in accordance with Annex D. If the viscosity gt the
lowest temperature for use is greater than or equal to 120 mPals at 375/s, the container shall be mgrked
“Pseudo-plaptic foam concentrate. This concentrate can require‘special proportioning equipment”.

8 pH of the foam concentrate

8.1 pH limits

The pH of the foam concentrate, before and after temperature conditioning in accordance with A.2, shall be
not less than 6,0 and not more than 8,5(at)(20 + 2) °C.

8.2 Sensijtivity to temperature

The differenge in pH between)before and after temperature conditioning shall not be greater than 1,0 pH ynits.

9 Surfac

te tension of the foam solution

9.1

Befolle temperature conditioning

The surface tension of the foam solution prepared from the concentrate, before temperature conditioning in
accordance with A.2, at the supplier's recommended concentration, shall be within £10 % of the characteristic
value when determined in accordance with E.2.

9.2 Temperature sensitivity

The surface tension of the foam solution prepared from the concentrate, after temperature conditioning in
accordance with A.2, at the supplier's recommended concentration, shall be determined in accordance with E.2.

The value obtained after temperature conditioning shall not be less than 0,95 times, or more than 1,05 times,

the value ob

tained before temperature conditioning.

© 1S0O 2011 — All rights reserved
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10 Interfacial tension between the foam solution and cyclohexane

10.1

Before temperature conditioning

Before temperature conditioning in accordance with A.2, the difference between the interfacial tension
between the foam solution prepared from the foam concentrate and cyclohexane (when determined in
accordance with E.3) and the characteristic value for interfacial tension shall not exceed 1,0 mN/m or 10 % of

the c

10.2

haracteristic value, whichever is the greater.

Temperature sensitivity

After
prep

The

11

Befo

solufion prepared from a concentrate claimed by the supplier to be “film-forming” shall be p

calcl

NOT

12

12.1

The
A2
not |

12.2
The

A.2,
less

13

temperature conditioning in accordance with A.2, the interfacial tension between the' fq
ared from the foam concentrate and cyclohexane shall be determined in accordance with\E.3

Spreading coefficient of the foam solution on cyclohexane
re and after temperature conditioning in accordance with A.2, the. spreading coefficient

lated in accordance with E.4.

Foam concentrates complying with this clause are more likely'to be of type AFFF or FFFP than of ty

Fxpansion and drainage of foam

Medium-expansion foam concentrates — Limits
foam produced from the foam concenfrate, before and after temperature conditioning in acc

with potable water and, if appropriate, with the synthetic sea water of H.2.4, shall have an
pss than 50 when tested in accordance with Annex F.

High-expansion foam concentrate — Limits
foam produced frontthe foam concentrate, before and after temperature conditioning in acc

with potable watef-and, if appropriate, with the synthetic sea water of 1.2.4, shall have an exp
fhan 201 whenested in accordance with Annex G.

Test fire performance

am solution

wo values obtained before and after temperature conditioning shall not differ by more’than 0,6 mN/m.

of the foam
bsitive when

pe FP, P or S.

prdance with
bxpansion of

brdance with
hnsion of not

The

foam produced from the foam concentrate with potable water, and if appropriate, with the g

ynthetic sea

water of H.2.4 and/or 1.2.4, shall have an extinguishing performance class and burn-back resistance level as
specified in Table 1 when tested in accordance with Annex H or Annex |, or both, as appropriate.

Table 1 — Test fire performance

Types of expansion foam Medium-expansion foam High-expansion foam
Extinction time, seconds Not more than 120 Not more than 150
1 % burn-back time, seconds Not less than 30 Not applicable

© 1S0O 2011 — All rights reserved
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14 Marking, packaging and specification sheet

14.1 Marking
14.1.1 The following information shall be marked on the shipping container:

a) designation (identifying name) of the concentrate and, as appropriate, the words “medium” or “high”, or
‘medium and high” and “expansion foam concentrate”;

b) if the concentrate complies with Clause 11, the words “aqueous film-forming”;

c) recommended concentration for use (most commonly 1 %, 3 % or 6 %);

d) any tenfency of the foam concentrate to cause harmful physical effects, the methods required to avoid
them ard the first aid treatment if they should occur;

e) recomnjended storage temperature and temperature of use;

f) if the cdncentrate complies with Clause 5, the words “Not affected by freezing and-thawing” or, if the foam
concentrate does not comply with Clause 5, the words “Do not freeze”;

g) nominal quantity in the container;

h) supplieffs name and address;

i) batch number;

j)  words “Not suitable for use with sea water” or “Suitable fat.use with sea water”, as appropriate.
WARNING + It is extremely important that the foam concentrate, after dilution with water tg the
recommended concentration, shall not, in normaliusage, present a significant toxic hazard to life in
relation to the environment.

14.1.2 Markings on shipping containers shall be permanent and legible.

14.1.3 Itis fecommended that non-Newtonian concentrates be appropriately identified.

14.1.4 Foa concentrates complying with ISO 7203-1 shall also be marked “low-expansion”.

14.2 Packaging

The packaging of the-feam concentrate shall ensure that the essential characteristics of the concentrat¢ are
preserved when stared’and handled in accordance with the supplier's recommendations.

14.3 Specification sheet

14.3.1 If the foam concentrate is Newtonian and the viscosity at the lowest temperature for use is more than
200 mm2/s when measured in accordance with 1ISO 3104, the words “This concentrate can require special
proportioning equipment” shall be included on the specification sheet.

14.3.2 If the foam concentrate is pseudo-plastic and the viscosity at the lowest temperature for use is greater
than or equal to 120 mPa/s at 375/s, the words “Pseudo-plastic foam concentrate. This concentrate can
require special proportioning equipment” shall be included on the specification sheet.

14.3.3 It is recommended that non-Newtonian concentrates be appropriately identified.

6 © 1SO 2011 — All rights reserved
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Annex A
(normative)

Preliminary sampling and conditioning of the foam concentrate

A.1 Preliminary sampling

The pampling method shall ensure representative samples, whether taken from a bulk containerjor a number
of inglividual packages.

Stor¢ samples in fully closed containers.

NOTE Containers with a capacity of 20 | are suitable.

A.2| Conditioning of foam concentrate

A.2.1 If the supplier claims that the concentrate is not adversely@ffected by freezing and thawing, condition
the ¢oncentrate sample through four cycles of freezing and thawing, generally as described in B.2, before
conditioning in accordance with A.2.2. If the foam concentrate isradversely affected by freezing and thawing, it
shall|be conditioned according to A.2.2 without prior freezing and thawing.

A.2.2 Condition the concentrate in the sealed containerfor 7 d at (60 + 2) °C, followed by 1 d at|(20 = 5) °C.

A.3| Subsequent testing

Test|samples prepared in accordancewith A.1, or A.1 and A.2 as appropriate. Agitate the sample container
befofe sampling for further tests.

© 1S0O 2011 — All rights reserved 7
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B.1 Appa

Annex B
(normative)

Determination of tolerance to freezing and thawing

ratus

The usual laporatory apparatus and, in particular, the following.

B.1.1 Fre

B.1.2 Poly
weighted at

Figure B.1s

B.1.3 Measuring cylinder, glass, of 500 ml capacity, approximately 400amm high and approxim

65 mm in dia

B.2 Procedure

Set the tem
measured in

zing chamber, capable of achieving the temperatures required in B.2.

rethylene tube, approximately 10 mm in diameter, approximately 400 mm lofg,-and sealed
bne end, with suitable spacers attached.

hows a typical form.

meter, with a stopper.

accordance with BS 5117-1.3, excluding 5.2.

To prevent

e glass measuring cylinder (B.1.3) from:breaking due to expansion of the foam concentra

and

ately

perature of the freezing chamber (B.1.1) to at least 10 °C below the freezing point of the safple,

e on

freezing, ingert the tube (B.1.2) into the measuring cylinder with the sealed end downward, weighted if

necessary tg avoid flotation, the spacers ensuring.it remains approximately on the central axis of the cyli

Fill the cylin

Place the cy
end of this
of (20£5)°

Repeat thre¢ times to give fourcycles of freezing and thawing before testing.

Examine th¢g

er and fit the stopper.

linder in the freezing chamber, cool it and maintain at the required temperature for 24 h. A
eriod, thaw the sample for not less than 24 h and not more than 96 h in an ambient temper:

N
L -

sample forsstratification and non-homogeneity.

hder.

t the
bture

© 1S0O 2011 — All rights reserved
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Nominal dimensions in millimetres

210

1 dpacers (e.g. plastic cable strap)

2 weight at sealed end

400

Figure B.1 — Typical form of polyethylene tube

© 1S0O 2011 — All rights reserved
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Annex C
(normative)

Determination of volume percentage of sediment

C.1 Sampling

Use a sam;lmle prepared in accordance with A.1. Ensure that any sediment is dispersed by agitating

sample conf
(60+2)°Ci

C.2 Apparatus

The usual Ia
C.21 Cen
Centrifuge tu
C.2.2 Cen

A centrifuge

C.2.3 Siey

C.2.4 Wash bottle, plastic.

C.3 Proceéedure

Centrifuge ¢
it as a perce

Wash the cq
or cannot be

trifuge tubes, graduated.

trifuge, operating at (6 000 + 600) m/s2.

ainer. Take two samples, testing one immediately and the other after ageing for (242
n a filled container without access to air.

boratory apparatus and, in particular, the following.

bes complying with ISO 3734 are suitable.

complying with ISO 3734 is suitable.

e, of nominal aperture size 180 ym, complying with ISO 3310-1.

pch sample of the concentrate for (10 + 1) min. Determine the volume of the sediment and rg
htage of volume of the.centrifuged sample volume.

ntents of the centrifuge tube (C.2.1) onto the sieve (C.2.3) and check whether the sedimen
dispersed thfaugh the sieve by the jet from the plastic wash bottle (C.2.4).

) the
h at

cord

[ can

10
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D.1

This
proc

NOT
Visco

D.2

D.2.

The
para

The
withi

D.2.

The |viscosity of the foam concentrate shall be measured from 20 °C down to, and including
temperature for use claimed(by the manufacturer, in increments of 10 °C. Use a fresh sam
temperature.

D.2.B Viscosity measurement

If thg sample contains suspended air bubbles, the sample shall be centrifuged for 10 min using t
spedified in C.2/1 and C.2.2 before the sample is placed in the apparatus.

The
a)
b)
c)
d)
e)
f)

9)

ISO 7203-2:2011(E)

Annex D
(normative)

Determination of viscosity for pseudo-plastic foam concentrates

General

annex gives the procedure for determining the viscosity for pseudo-plastic foam caonce
bdure is described in ISO 3219.

5ity which decreases with increasing shear rate at constant temperature.

Viscosity determination

1 Apparatus

usual laboratory apparatus and a rotational viscometer in accordance with ISO 3219 with
meters:

maximum shear stress of >75 Pa;
maximum shear rate of >600/s.

viscometer shall be fitted with a temperature control unit which can maintain the sample
h £1 °C of the required temperature.

2 Test temperatures

est'should be performed according to the following test procedure:

ntrates. The

Pseudo-plastic foam concentrates are a particular class of non-Newtonian foam concentrat¢ and have a

he following

temperature

, the lowest
ble for each

e apparatus

Adjust the temperature control unit.

Set the gap.

Apply the sample.

Wait a minimum of 10 min (with no shear) to reach temperature equilibrium.
Pre-shear for 1 min at 600/s.

Wait 1 min without shearing.

Measure the shear stress for 10 s at each shear rate, starting at the lowest shear rate (preferably at 75/s).

© 1S0O 2011 — All rights reserved
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Measure the shear stress at a minimum of eight different shear rates over the range (0/s to 600/s), e.g. 75/s,
150/s, 225/s, 300/s, 375/s, 450/s, 525/s, 600/s. Calculate the apparent viscosity, v, expressed in
millipascal-seconds, as given in Equation (D.1)

v=1000x-1 (D.1)
S2

where

s1 is the shear stress, expressed in pascals;

s, is the shear rate, expressed in reciprocal seconds.

D.2.4 Resllts

Report the fesults as a table including test temperature, expressed in degrees Celsius, the shear |rate,
expressed ih reciprocal seconds, the shear stress, expressed in reciprocal seconds,”and the appgrent
viscosity, expressed in millipascal-seconds.

12 © 1SO 2011 — All rights reserved


https://standardsiso.com/api/?name=1f8dd0b4c6a6aa63ea4c0c9feb45b7a2

ISO 7203-2:2011(E)

Annex E
(normative)

Determination of surface tension, interfacial tension
and spreading coefficient

E.1[Reagents and materials
E.1.1 Solution of foam concentrate, at the recommended concentration for use in freshly ma
water complying with grade 3 of ISO 3696:1987 and with surface tension not less than 70 mN/m.
NOTE The solution can be made up in a 100 ml volumetric flask, using a pipette to measure the foam ¢
E.1.2 Cyclohexane, of purity not less than 99 %, for interfacial tension and(spreading coefficien
E.2| Procedure for surface tension
Determine the surface tension of the solution (E.1.1) at a temperature of (20 = 1) °C, using the rir
accordance with 1ISO 304.
E.3| Procedure for interfacial tension
Aftel measuring the surface tension in accordance with E.2, introduce a layer of cyclohexar
(204 1) °C onto the foam solution (E.1.1), “being careful to avoid contact between the ri
cyclghexane. Wait (6 £ 1) min and then measure the interfacial tension.
E.4| Spreading coefficient
Calcplate the spreading coefficient, S, expressed in millinewtons per metre, between the solutior]
cyclghexane (E.1.2) fromCEquation (E.1):

§= Y~ Y- Y;
whelle

V. Ais‘the surface tension of the cyclohexane, expressed in millinewtons per metre;

de analytical

bncentrate.

t only.

g method in

e (E1.2) at
ng and the

(E.1.1) and

(E.1)

Y; 1s the surface tension of the foam solution, expressed in millinewtons per metre;

is the interfacial tension between the foam solution and cyclohexane, expressed in milli
metre.

© 1S0O 2011 — All rights reserved

newtons per

13


https://standardsiso.com/api/?name=1f8dd0b4c6a6aa63ea4c0c9feb45b7a2

ISO 7203-2:2011(E)

Annex F
(normative)

Determination of expansion and drainage time for medium-expansio
foam concentrates

n

F.1 Apparatus
The usual laboratory apparatus and, in particular, the following.

F.1.1 Collecting vessel, plastic, cylindrical, of volume known to +1 %, equipped with a_beftom disch
facility, as shhown in Figure F.1.

F.1.2 Foam-making equipment, with nozzle as shown in Figures F.2 and F.3 that, when tested with W
has a flow rgte of between 3,1 I/min and 3,4 I/min at a nozzle pressure of (500 + 10)ykPa [(5,0 £ 0,1) bar].

F.1.3 Stop watch, or other timing device.

F.2 Temperature conditions
Carry out the tests under the following temperature conditions:
— air temperature (20 £ 5) °C;

— foam sdlution temperature (17,5+£2,5) °C,

F.3 Procedure

F.3.1 Prepare two samples of foam concentrate in accordance with Annex A. Condition one in accord
with Annex

F.3.2 Carty out the remainderof the procedure for each sample on the same day. Prepare a foam sol
of each sgmple following. the supplier's recommendations for concentration, maximum premix
compatibilityl with the test equipment, avoiding contamination by other types of foam, etc. Use potable wa
make up th¢ foam solutions and, if the supplier claims that the concentrate is suitable for sea water,
make foam polutions=at the same concentration using the simulated sea water prepared in accordance]
F.4. The comcentration used in simulated sea water shall be the same as the concentration used in po|
water.

arge

ater,

ance

ution
time,
er to
also
with
table

F.3.3 Wet the vessel internally and weigh it. Record the mass as m. Set up the foam equipment and a
the nozzle pressure to within the range (500 + 10) kPa [(5,0 £ 0,1) bar] to give a flow rate between 3,1

djust
I/min

and 3,4 I/min. With discharge facility closed, collect foam, taking care that voids are not formed in the vessel,
and start the timing device when the vessel is half full. As soon as the vessel is full, stop collecting foam and
strike the foam surface level with the rim, and clean the exterior surface of the vessel of foam. Weigh the

vessel and record the mass as m,.

14 © 1SO 2011 — All rights reserved
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Calculate the expansion, E, from Equation (F.1):

y

mq

is the vessel volume, expressed in litres;

is the mass, expressed in kilograms, of the empty vessel;

(F.1)

12

is the mass, expressed in kilograms, of the full vessel.

Assyme that the density of the foam solution is 1,0 kg/I.

Open the drainage facility and measure the 25 % and 50 % drainage time. Determine the draingge either by
placing the vessel on a set of scales and recording the mass loss or by collecting‘the’drained foa
a measuring cylinder. Adjust the drainage facility such that the drained foam solution can flow out but the
passage of foam is prevented. For each sample carry out the test three times.

F.3.4

For each sample, calculate the mean values of the three tests for the expansion and 25

drairjage time.

F.4 | Simulated sea water

Prepare the simulated sea water by dissolving the compenents as given in Table F.1.

Table F.1 — Components of simulated sea water

Percent mass fraction Component Chemical formula
2,50 Sodium chloride NaCl
1,10 Magnesium chloride MgCl,-6H,0
0,16 Calcium chloride CaCl,-2H,0
0,40 Sodium sulfate Na,SO,4
95,84 Potable water —

M solution in

% and 50 %

© 1S0O 2011 — All rights reserved
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Dimensions in millimetres

2800

1p00

Key
1 bottom digcharge facility

NOTE 1 All dimensions are nominal.

NOTE 2 Npminal volume is 200 I.

Figure F.1 — Collecting vessel for determination of expansion and drainage time

16 © 1SO 2011 — All rights reserved
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~340

ISO 7203-2:2011(E)

Dimensions in millimetres

172 £3

— \f

|

I e
o H-—- - - ==
Q | ==

I 3

AN /
1 2 3
Key
Number Size

1 rlng 1
2 et 1
3 Qpipe 1
4 nut 1 M6M 6
5 gcorn nut 3 MHM\6
6 ripple 1 G-14"-1/8"
7 tee 1 G-1/4”
8 rlipple 1 G-1/4”
9 alve 1 G-1/4”
10 rfipple 1 G-1/4"-3/8”
11 rlozzle ) G-1/8" GG3,5
12 dollar 1
13 gressure gauge 1 G-1/4” 1-1,6 MPa D = 40
a8 The nozzle shall be coaxial with the barrel of the foam branch.
b

he-pressure gauge shall be positioned so as not to interfere with the air inlet of the branch.

10

Figure F.2 — Medium-expansion foam-making nozzle')

1) An example of suitable apparatus, available commercially, is supplied by Svenska Skum AB, PO Box 674, S442, 18
Kungalv, Sweden. This information is given for the convenience of users of this part of ISO 7203 and does not constitute
an endorsement by ISO of this product.

© 1S0O 2011 — All rights reserved
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Dimensions in millimetres

260

~7,5
\\——

@  The scregn shall be 24 mesh per inch, with a wire diameter.0f*0,4 mm.

Figure\F.3 — Net (2)

18 © 1SO 2011 — All rights reserved
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Annex G
(normative)

Determination of expansion and
drainage time for high-expansion foam concentrates

G.1[Apparatus

The psual laboratory apparatus and, in particular, the following.

G.1.1 Collecting vessel (see Figure G.1), of volume, V, of approximately 500 | andthat is accufately known
to £§ 1, equipped with a drain at the base.

G.1.2 High-expansion foam generator, with nozzle as shown in Figurés G.2, G.3 and G.4 that, when
testgd with water, has a flow rate of between 6,0 I/min and 6,2 I/min at a\nezzle pressure of (5p0 + 10) kPa
[(5,0]= 0,1) bar].

G.1.3 Stop watch, or other timing device.

G.2| Temperature conditions

Carry out the tests under the following temperature conditions:

— pir temperature (20 £5) °C;

— foam solution temperature (17,5£2,5) °C.

G.3| Procedure

G.3. Prepare two samples of foam concentrate in accordance with Annex A. Condition one inl accordance
with Annex A.

G.3.2 Carry out the remainder of the procedure for each sample on the same day. Prepare a fpam solution
of gach sample,following the supplier's recommendations for concentration, maximum premix time,
compatibility with'the test equipment, avoiding contamination by other types of foam, etc. Use potable water to
make up the-foam solutions and, if the supplier claims that the concentrate is suitable for sed water, also
make foam’ solutions at the same concentration using the simulated sea water prepared in accordance with
G.4.|The concentration used in simulated sea water shall be the same as the concentration used in potable
wat

G.3.3 Wet the vessel internally and weigh it. Record the mass as m4. Set up the foam equipment and adjust
the nozzle pressure within the range (500 + 10) kPa [(5,0 £ 0,1) bar] to give a flow rate of between 6,0 I/min
and 6,2 I/min. With the drain at the base closed, collect foam, taking care that voids are not formed in the
vessel. Start the timing device when the vessel is half full. As soon as the vessel is full, stop collecting foam,
strike the foam surface level with the rim, and clean the exterior surface of the vessel of foam. Weigh the

Vess

el and record the mass as mj.

© 1S0O 2011 — All rights reserved

19


https://standardsiso.com/api/?name=1f8dd0b4c6a6aa63ea4c0c9feb45b7a2

ISO 7203-2

:2011(E)

Calculate the expansion, E, from Equation (G.1):

where

V

mq

is the vessel volume, expressed in litres;

is the mass, expressed in kilograms, of the empty vessel;

(G.1)

Assume thaf
Open the dr|
placing the

a measuring
passage of f

G.3.4 For
50 % draina

G.4 Simu

Prepare the

ne mass, expressed in kilograms, of the full vessel.
the density of the foam solution is 1,0 kg/I.

hinage facility and measure the 25 % and 50 % drainage time. Determine the drainage eith
essel on a set of scales and recording the mass loss or by collecting the drained foam soluti
cylinder. Adjust the drainage facility such that the drained foam solution ‘can flow out bu
pam is prevented. For each sample, carry out the test three times.

each sample, calculate the mean values of the three tests for the-expansion and the 25 %
je time.

Jated sea water

simulated sea water by dissolving the components‘as given in Table G.1.

Table G.1 — Components ‘of simulated sea water

Percent mass fraction Component Chemical formula
2,50 Sodium chloride NaCl
1,10 Magnesium chloride MgCl,-6H,0
0,16 Calcium chloride CaCl,-2H,0
0,40 Sodium sulfate Na, SOy
95,84 Potable water —

er by
on in
t the

and
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Dimensions in millimetres

2800

1 p0o0

Key

NOT

NOT

ottom discharge facility

All dimensions are nominal.

Nominal volume is 200 I.

Figure G.1 — Collecting vessel for determination of expansion and drainage tim

W
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Dimensions in millimetres

1010
—
400
1516
1 % 17
10 | 1 v 18
2—={[TT*TiT 19 T 7N 10.11. 12
3-HF o O
8| 4 E) 20 23,24
3 ) - - B _ T
5 = A \ 22
:\ 21 L2 510,11
4 I
S :
6,7/8 9 10,11,12 8,13 14
Key
Number Dimension Material
1 housing 1
2 ring 1
3 perforatedl plate 1 1 mm SS 1312
@405 mm, &10 x 12
4 motor (1 400 rpm; 0,3 HP; 50 Hz; 3 ph; 380 VAC) 1
5 fan (1400 rpm; 7,5 mm water, 2 000 m3/h) 1
6 screw 8 M6S 6 x 16 SS 2343
7 nut 8 M6M 6 SS 2343
8 washer 8 RB 6,4 SS 2343
9 support 2
10 screw 20 M6S 6 x 14 SS 2343
11 washer 20 RB 8,4 SS 2343
12 nut 6 M6M 8 SS 2343
13 nut 4 MVM-K 6 SS 2343
14 screen 1
15 valve 1 OLORW”
16 pressure gauge 1 @63RY4”,0-10 bar galvanized
17 tee 1 galvanized
18 nipple 2
19 pipe 1
20 bend 1 galvanized
21 nozzle 1 Z"HH 6,5
22 inspection cover 1
23 screw 1 M6S 5 x 16 SS 2343
24 washer 1 @18/5,5 x 2 SS 2343
25 handle 1

Figure G.2 — High-expansion foam generator2) — General arrangement

2) An example of suitable apparatus, available commercially, is supplied by Svenska Skum AB, PO Box 674, S 442,
18 Kungalv, Sweden. This information is given for the convenience of the users of this part of ISO 7203 and does not
constitute an endorsement by ISO of this product.

22
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ISO 7203-2:2011(E)

Dimensions in millimetres

v

2351
— ]

960

2351 3

4 x g7

29

)

S

32

250

@244

100

Key

1 housing (2 mm plate)

2 ring

26 collar

27 and 28 screen supports (2 mm plate)
29 bar reinforcement

30 legs

31 screw

32 nut

Figure G.3 — High-expansion foam generator — Housing (1)

© 1S0O 2011 — All rights reserved
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Dimensions in millimetres

Key
33 supportri
34 perforate

2294 1,5

175

34

'?97 3

45

416

hg (1,5 mm plate)
i screen (0,7 mm plate, 2 mm holes at 3 mm pitch)

Figure-G.4 — High-expansion foam generator — Screen (14)
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ISO 7203-2:2011(E)

Annex H
(normative)

Determination of test fire performance for
medium-expansion foam concentrates

General

ribed in this part of 1SO 7203. It is recommended that they be carried outhat 'the end
ramme, so as to avoid the expense of unnecessary testing.

ng at temperatures above the range required by this part of ISO 7203 may result in poor
Will not result in conformity to this part of ISO 7203.

General conditions
1 Test series and criteria for success

.1 Foam concentrates not compatible with sea-water

y out two or three tests (the third test is not necessary if the first two are both successful or
essful). The concentrate conforms to Clause 13 if two tests are successful.

.2 Foam concentrates compatible with sea water

s. If the repeat test is Gnsuccessful, carry out a second repeat test.

annex specifies the procedure for determining the test fire performance for medium-expansion foam
entrates. The tests described in this annex are more expensive and time-consuming than the other tests

of the test

erformance,

f neither are

y out one of the first two tests.with potable water and the other with the simulated sea water of the
bosition given in F.4. If both are successful, repeat the test with the greater of the two extingtion times. If
xtinction times are identical, repeat the sea water test. If the repeat test is successful, terminate the test

ut a second

If ong of the first tests<is not successful, repeat the test. If this repeat test is successful, carry g

repept test; otherwise terminate the test series. The concentrate conforms to Clause 13 if three tests are
successful.

H.2.2 Temperature and wind speed

Carriout the tests under the following conditions:

— air temperature (15 £5) °C;

— fuel temperature (17,5+£2,5) °C;

— water temperature 17,5+ 2,5) °C;

— foam solution temperature (17,5+£2,5) °C;

maximum wind speed in the proximity of the fire tray 3 m/s.

NOTE If necessary, some form of wind-screen can be used.

© 1S0O 2011 — All rights reserved

25


https://standardsiso.com/api/?name=1f8dd0b4c6a6aa63ea4c0c9feb45b7a2

ISO 7203-2:2011(E)

H.2.3 Records

During the fire test, record the following:
a) location;

b) air temperature;

c) fuel temperature;

d) water temperature;

e) foam sdlution temperature;
f)  wind spged;

g) 90 % cqntrol time;

h) 99 % cqntrol time;

i) extinctign time;

i) 1% burm-back time.

It is recommended that the time is recorded at 1 % burn-back. Control times and burn-back time can be

determined gither visually by an experienced person or from thermal radiation measurements. Annex J gives
details of a method suitable for medium-expansion foams.

H.2.4 Foamn solution

Prepare a fgam solution following the recommendations’from the supplier for concentration, maximum priemix
time, compatibility with the test equipment, avoiding €ontamination by other types of foam, etc.

Use potable|water to prepare the foam solution“and, if the supplier claims that the concentrate is suitable for

use in sea water, make a second foam.solution at the same concentration using simulated sea wafer in
accordance with F.4.

H.2.5 Fuel

Use an aliphatic hydrocarban mixture having physical properties according to the following specification:

a) distillatipn range: 84 °C to 105 °C;
b) maximum difféerence between initial and final boiling points: 10 °C;

C) maximum-arematic-content: 4+ So-massfraction:
d) density at 15 °C: (700 + 20) kg/m3.

NOTE 1 The normal value of surface tension of the aliphatic hydrocarbon mixture measured in accordance with H.2.1
is 21 mN/m to 22 mN/m.

NOTE 2  Typical fuels meeting this specification are certain solvent fractions sometimes referred to as commercial
heptane.
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H.3.
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Fire test

1 Apparatus

The usual laboratory apparatus and, in particular, the following.

H.3.1.1 Circular fire tray, stainless steel grade 314, with dimensions as follows:

— internal diameter at rim (1480 + 15) mm,;

— depth (150 +10) mm:;

— pominal thickness of steel wall 2,5 mm.

NOTE The tray has an area of approximately 1,73 mZ.

H.3.1.2 Foam-making equipment, as described in F.1.2.

H.3.1.3 Burn-back pot, stainless steel, of nominal thickness 2,5 mm, diameter (150 £+ 5) mr
(150]% 5) mm, with a bracket so that it can be suspended directly on the rim\of the fire tray.

The

H.3.

Plac
of fu

upp¢
Sus

Ignit
invol
as s
Recq
extin

appsg

If the

Lipper rim of the burn-back pot shall be level with, and in contact with, the upper rim of the firg

2 Test procedure

b the tray directly on the ground and ensure that it is-level. Add approximately 30 | of water 3
r rim of the tray wall.

end the burn-back pot containing (0,9 + 0,4) | of fuel on the sheltered side of the fire tray.

e the fuel not less than 3 min and:«xdot more than 5 min after adding it. Not less than 4
vement of the surface of the fuel, mount the medium-expansion nozzle horizontally on the rin
hown in Figure H.1. Start foam_application (60 * 2) s after full involvement. Apply foam for
rd the extinction time as the-fime after the start of foam application at which all flames in the

ar above the foam blanket” Record this time as the 1 % burn-back time.

burn-back pot is@xtinguished due to overflow of foam during foam application, re-ignite it im

n and height

tray.

nd (55 +2)1

el to give a nominal 50 mm fuel depth, with approximately 100 mm between the fuel surface and the

b s after full
n of the tray,
(120£2) s.
fire tray are

guished. Following foamapplication, allow the fire in the burn-back pot to burn until sustained flames

mediately.
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Key

a b WN -

28

foam-ma
tray
burn-bac
fuel
water

7 .

—3| =/ == " —"

T

ing nozzle

pot, suspended outside tray

Figure H.1 — Test fire arrangement for medium-expansion foam
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Annex |
(normative)

Determination of test fire performance for
high-expansion foam concentrates

1.1

This
cong
desc

prog

Test
and

1.2

1.2.1

.21

Carr
sucd]

1.2.1

Carr
com
the 4
serie

General

entrates. The tests described in this annex are more expensive and time-consuming than th
ribed in this part of 1SO 7203. It is recommended that they be carried outhat 'the end
ramme, so as to avoid the expense of unnecessary testing.

ng at temperatures above the range required by this part of ISO 7203 may result in poor
Will not result in conformity to this part of ISO 7203.

General conditions
Test series and criteria for success

1 Foam concentrates not compatible with sea-water

y out two or three tests (the third test is not necessary if the first two are both successful or
essful). The concentrate conforms to Clause 13 if two tests are successful.

2 Foam concentrates compatible with sea water

position given in G.4. If both are successful, repeat the test with the greater of the two exting

s. If the repeat test is Gnsuccessful, carry out a second repeat test.

annex specifies the procedure for determining the test fire performance for high-expansion foam
e other tests

of the test

erformance,

f neither are

y out one of the first two tests with potable water and the other with simulated sea Wwater of the

tion times. If

xtinction times are identical, repeat the sea water test. If the repeat test is successful, terminate the test

ut a second

If ong of the first tests<is not successful, repeat that test. If this repeat test is successful, carry g

repept test; otherwise terminate the test series. The concentrate conforms to Clause 13 if three tests are
successful.

.2.2 Temperature and wind speed

Carriout the tests under the following conditions:

— air temperature (15 £5) °C;

— fuel temperature (17,5+£2,5) °C;

— water temperature 17,5+ 2,5) °C;

— foam solution temperature (17,5+£2,5) °C;

maximum wind speed in the proximity of the fire tray 3 m/s.

NOTE If necessary, some form of wind-screen can be used.
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.2.3 Records

During the fire test, record the following:

air temperature;
fuel temperature;

water temperature;

a) location
b)

c)

d)

e) foam sg
f)  wind sp
g) 90 % cg
h) 99 % cq
i)  extinctig
NOTE C

lution temperature;
bed,;

ntrol time;

ntrol time;

n time.

pntrol times can be determined visually by an experienced person.

.2.4 Foamn solution

Prepare a fg

time, compatibility with the test equipment, avoiding contamination by other types of foam, etc.

am solution following the recommendations from the supplier for concentration, maximum premix

e for

Use potable|water to prepare the foam solution and, if the supplier claims that the concentrate is suitab

use in sea water, make a second foam solution at<the same concentration using simulated sea wafer in
accordance with G.4.

1.2.5 Fuel

Use an aliphatic hydrocarbon mixture having physical properties according to the following specification:

a) distillatipn range: 84 °C to 105 °C;

b) maximum difference between initial and final boiling points: 10 °C;

C) maximum aromatie content: 1 % mass fraction;

d) density pt 15 %C: (700 + 20) kg/m3.

NOTE 1 The-Rermal-value-of- surface-tension-of-the-aliphatie-hydrecarben-mixture-measured-r-aceordanee-with-+-

£2.1is

21 mN/m to 22 mN/m.

NOTE 2
heptane.

30

Typical fuels meeting this specification are certain solvent fractions sometimes referred to as commercial
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