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(1) B EBR%A
THBHERETT D O — A SOET 5 Brs (Fn 46 FBHE 252 5) BME49 47 A 1
HIZATIZAR Y | i lCMEEZ T 2T LR 6720 b 0 & LT KEAIR I Z 5

iz, BUEASNIBF 50 4F 12 A 9 HIZAA S4v, BRI S1 41 A 1 BICHfT S 7,

(2) FAHE TR 225K B E S

OWEF 43 FEH X D BUSITEZE S 2F 0 Fl2m L TR0 . Huld, B 45 £ X
DREZEBGT 2 TE Ch Tz,

@HEFN 39 4 HIGA BT HBERFZEFTIC 33U T K i i F 28 KT R RAN R E 9 &
Bl S HE (52) MMERR S L, Z MR LICBRENE TV | MEDRRG Sz,

@WEFN 45 45 H 16 A, JaEBIMSIIFEEZ B S0 E L, B 49 43 A £ T2 9 [EIZ
M SZES R L, WHKIEREFEANRER T IEMT O 72 O O EBREN Thh T,

@IFF 48 41 A, HlED =D DEMNFIZ DN TOFREIERICOWNTIX, A AHER KR
EWE CUF e E0nd,) BELDD I I MEMITOEFICE S HKIIIRER
REREL, BREEBOBNMER/THFELT LI L ol

® 7oA BETEaEKEER) IZOWTORIREL £ &, 49 44 5 A RICHEITIC B
L7,

® (7= A ETREKEER) OREZ Z T L, TH G AT KAL) TR
TATH KRR DONEIZE 2 OBEIREZER L TV FETh o723, [T EORA
DOFRWEEEREE D | T AR mEIEERNE T AEA] ) TR LR o =5
oW Th, HREREZERT D720, SR EZBSZE 2 BINERE L T, I
501 A BEHRZ M L7z, #F20 BIC KSRt 2B L, WFn 50 428 AR
(7= A0 EIVRVE KRN ) TE A TS PE AR AN KRR Ta i KA (22T
BUSHIEREZ £ &, HPITIC ER LT,

DREEPEHR A TR VAT K EEFNZ W T, BIER R SRS LT,

2-2. IS0 Hitk
(1) HHEHIE DR
A AR \M%E6H@Smmwm%1EUXfVI%W¥%A#5ﬁ%%EW¥K
ML TS, HEKEEIL 5 DO/ 8— MO Tl ST 223, 1989 45 A ® SC6
(HAFEARD) Fey FEEICBWT, ¥ > 7 EHEA TR OB R EEES
k2 2 & 3RGE S, AR KRS A2 DFE K MR A AT R AR 6 VR T v K A
QFFKEE AR FTR  H » S FE TRV E KA @K BRI rT ) AR S Ve a vH ok
KD 3 DOR— kN EFTLHREI TN, BARIL, Bikxtgdy, EHHE KR E
OB, BEMAER L, HARBOM RO L > T, HAMEREY 7 X, TR
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PERE L UL &0 D TR A DB L ITAR D H % D1 5 2 L ATHAA IR LT & 7223,
1991 = 12 A ® WG4 EEH =D &ix b - CRENRFRITFIbU L, DIED
WL SC6 R EERICB W T ThILD Z L1272 0 | fEEMS WG4 (JavH KA
TEENTIRIRAE & 72 o 72,

2003 4 9 A DSC6 B —~EEITH T, SC6 DMK E DIESEHRPHIL, 1 AFKAIH)
BV - BRI KA & 7a - R EER 2 2 BEERE RIS EETE T 52 L1
DWTSC6 EREZEENOIREN D 7=, Tk, 1807203-1,2,3 ODWT ik EFE
HEICEA L CWAEEZERLIZEZA, —~<=TEIREALTND L DEFERT
BbHol-, 200849 HDOSCE NBEER~ L F o AX =2 T, 74— WE 52 ok
S& ISOHIKE & CENMIE %) L oG MEA X2 B CETIE¥( %2 BRtG T 512 E03SC6
ERRFH R LY S, BGEIEEIC THA L offima15 T, ISO/TC21/SC6/WG4 @
FEETSFHLICEY |, (FEIE ST,

e E R ATIE, ISO/TC21/SC6/WG4 [EWNAEFEER 2 DIEEN kR S LTV dD T,
[EBREZE = ORI AR S Lc, dUEMERICKT L TiE, CEN kg & o&EEL LU
el oW TR T 2 DO TIEAR <, IS07203 ¥V —XOBUENEZ D b D % i
RETHDHEDOTEEEIT-T, WAMEREZ 7 A LMHFRMERE L~V O SIS ITFIZo0
TIEL, TR L Snipinole, £0%, 2010 505 2011 28 3 Btk D CD, KDY
DIS #3741, [DIS #22 100% Ak & Offam % 15T, FDIS $ 248 MEALE % #% T 2011
. BHEOUES 2 B FETH Shi,

@O IS07203-1 (GEAKBEHRMAETTAY R TLTLIHE K FEH)

1995 4F 12 A 15 HIZH 1R TAT, £ 0% 2 Bl RiE UK EZ Ei, Hrli i
LTl 2010 422 H1Z CD # 2, [AI4E 9 AIC DIS ZE 3 Thod, 2011 426 H., 5 2
JRASTERK LTz,

@ IS07203-2 (FEAKBEHERE TR A 3 1a1E A FEH K OR R TR TH K L)
1S07203-1 &R U< 1995 4F 12 H 15 HIZH 1S FIfT, £ 0% 2 Mo RE L& =

% Hlit, FHFICEI LTI, 2010 45 3 12 CD #2E, [F4E 9 A2 DIS =R rbi,

2011 476 A, 2 2 RAS5ERE L 7=,

@ IS07203-3 (FKESMERR AR TIIRY) FEZE Y 1 T K 3T

1999 /£ 3 A 1 HIZH 1 S TIAT, 0% 1RO RE UREL L, HrisicaL
TiX, 2010 4F 5 HIZ CD #%EZ, [A4FE 11 A2 DIS &ER T4, 2011 48 A, %2
JRANTERK LTz,

K2y — U BEICB O T TN L § 2 B SISO HHE LR o Tt B Z OBIRIZ OV T

ISOMIARIE T AL, CENRERMIKANTHIE L (ZNEZCENY —REWI) | OB WITHRE

(CEN L ISO TORIMEEE) 12 Ko CTISOBUKIZ T2 Z ERHIKD 1 LW ) IEDRE SN TN D,

3 EN1568-1 (FEARVAMEIR IR AT #AY) F FR S TAYAS K 3EA1) EN1568-2 (K MEIE ( rTike F & 5o it
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3. YATHAEA DI
3-1. KT ZRI 50

VAT KEEANT . VaTH KRR IR E S D SR ORERLH O — 2 Th D | JaiH KR O
fir Lo RHET, THRHIERMEI TR 14 45, [AHETTHAIE 18 RIZEDHNTWD, £z, fi
By it 5 & LTGRO JE ML, a0 BIHICBE§ 2 BB 5 20 RITED b, fi
B O BN B9 2 RIS 32 250 6 [T KERIEOBENRED LN TV D,

S FEIE PG, DI, KEBRBISIEEARAINE A S D3, £ odEis
PEITVATE KRN O KFEIC K 0 B2 2, BUE, EWHRE BUSE DR OE REHEICD
WTW D, BUFRC,) K OE BB TR 2 T KA 0 K SRR D TR 5 B
B EREFEICL D@ EAER 1. 1TRT,

=l R OREDAS 2l [2)Epa Tl bag |

ik [ N HLA EEESE (2% EN Bif)

FHEARESE WL A {15300 BB ISO7203—1 (EN1568 - 3)

AR SRR 3(0) — IS07203—2 (EN1568 - 1)

() e T BB D ISO7203—2 (EN1568 - 2)

IREEMEIRAR {27300 R AR ISO7203—3 (EN1568 - 4)
AR HF Y — —
(7va—VEEA) S0 — —
— ik S H i3] — —
(A 55 [ A % — —
AAY) B Bk E S —

(1) FEAREHERRIR TR P TR TH K S

ERHESTIX, i, 7Y% YU 0 ATREE OFKEMEIR IR T3 7o b A
HOKRIZELE L THERT A LD TH D, HIHERITSEH 37 5 (Tﬁﬂﬂﬂ%ﬁ%wﬁ%ﬁﬂ
HiPH) 553 510 WEWHAER MBATTEDDLLOERS HIRF 3ITBWTHLT,) ]
LEDH B, BUEEFICESE | BB RKEORATKRR & ERIBRE ST, BREIC
EAE LT Ve K IEH O B EN THRGES K OMREZ BN & LTEBRPIDSFF STV %,

—J7, ISO Ji# TlX, Fire extinguishing media—Foam concentrate—Partl, (X
AN —ya i —F—) & LT, ISO7203 - 1 : Specification for low expansion foam
concentrates for top application to water-immiscible liquids (FE/KIEMEIR A AR D F
1 3 D AR ETa R O 4RE) 23, % T Fire extinguishing media— Foam
concentrates —Part 2, (JHKIEA|I—aJFIE—55 ) & LT, ISO7203 - 2: Specification

for medium- and high-expansion foam concentrates for top application to




water-immiscible liquids GEKEMERRIA A O F T EITHH 3 2 F3sya & ONE 3l
JFIRDHERR) BED BTN D, BUSEIPHIL, [FEAREEMERIRTIRY O K SED I, THK
BLOHAEKG OO OERTETE, PRIE, @ITaia i AT 5 72 DI S 5k
TAJFHRIC AR TR 72 BRIk 3 OB 2 BIET 2 D TH Y, —EDORBAKET
T T HRIRMERRZBRET 2] & LTWD, £ BRI & ITRRDN 1005 205 &,
R EATAZIRARDS 21 05 200 5 & mFEIE & IIAZIEFRD 201 L EEER L TV D,

(2)  FRESMERAR FT R P T T K SR A

Toa—)v by, GEBREKERREOKKIERT 260 TH D, Z OKEN
AR TR IITETE KRN, Wb 5, BE i Sbtdas B 55 OFH 2 B BR2 L 2 1RiH K
HHITH D ERBEDTTED LAV (HPHEMATHANL 34 520 3) . BUEESITHR S e
W, LU, fEBRORHNZE T 2RI 38 520 3 OB AW 7o LD ELHED
HZEDLHER (FBE SR 559 5) OF 4 K5 5 5 KU 17 &5 3 HA O 4 HHIZ
0 RBRIEFITHNE D & T DEKIER O KMERR 2 R L2 THIE R 6720, 7235,
ZOERITBWT, KEEMERIA TR L%, T8 4 mofa OKICET R0 d OLS O
HD)] LSNTVD,

ISO £k Tl Fire extinguishing media—Foam concentrates—Part3, (74 3H]—

T JEE—5 =% & L. ISO7203 - 3 : Specification for low expansion foam concentrates
for top application to water-miscible liquids (KIEVEIR AR O Fm B2 3 21K
FIOTAFUR OAAE) DSHIE S v, HFEEPHIL IS07203 - 1 [AkE, KSR IR rT#k D K
K OHIE, Wk O KB IO 7D ORFETATE 2 AR T 2 72 O H S 402 TRk
IZARAIR 72 BRI L OMERR B Z BET 2 b O TH Y . —EDORBUA K E T MITxt
T HEANMEREAZ HET D1 & L. Alcohol-resistant foam concentrate(AR) (ffit 7 /L =2 — /L
TR 1, 7 v 32— RO RRPEES I O K T 2 s L7z & IS OREEICIN 2 5 1
ik BRI TWD, £z, ISOQ@D % 1 : #iPH (Scope) | T, Z OBk Z LT
DIAJFHEIZ BN T, ISOODIEAREEMERIA PRI KK L TH AR b Db H 5 Lt
I TND,

ENEHETIEL, IR L 22 D KEVERRIK T 2 E b L TV 525, ISO #lA& Tl K
AR AT IR D WD THRRIZER ST R,

() —kK (BETRY) RIgHAEA

EIPBURS Tid, MZETaIaICBRIE L. AR K SEAEE R rTA IV A & LT A
TICHE SN TN D, AMAKET IV (A-1 KR 2P ERF M NICIH L, FrE R
DINICEA L 22N 2 ENRHEL 20> T D, ISO Bk Tid, —fek e (BRI H
ICOVWTERSNTORWA, A%, 77 AA (EEFERY) 1aiH KRNSOV TR
fERTESH, FETTHD,
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F—2. JAVHKEEA| OFEEE
HEE S ISO #its
I =F() 1= EVBE ZNKRSIE LTS D& | 72 A FA1a®P) : KSR A FEJEER)
ERAS: il Fl & F DN EA D B AR L7 TR ik
B RS TS A 2 F A L T B0 | AR ETEEATR(SD) ¢ AR TSRS
AR FEEESNE | KR (RBFICEBT 260525 | mEMHAZESLEbDOE2EMET S
EPAE il <) BWVH HWEE T, 7y R LEWEEL &N
»H 5
ARG TR & 5A &9 D13 | AKRIEVA(AFEF) @ ALK R R s
KRR k%ﬂT\M@LKmﬁﬁ%iﬂ K& 7 v FARFIEIEHERORS L2
W H THHLDEWND DxEFEME L, RILKFLEYOFRE

FITKEIEZ TR T 5 Z E N TE 58
JFE Td %,

7w F- AT

7 AHEEIZFET

7w #E - ABATAEP) - 7 v FERREE

15K A PEF 2 RN U 72 72 A ARG
VNpA L SR %l 7o A EVEIZIR K 7 387 A BV(FFFP) @ fkfbk
7RI AA FBMOFE LIKEEAZ KT S
GRS S ZENTEDL 7 R AETRR
REEMER A KIIGHUE 72 U s &r4 559 BC. | M7 /02— L FK(AR) : 7L —)b
AR FHYE VLT K D AR VEME T AR 6t T 2 i i | 3 D WIIARMETAR ORI Lz &
VH KA EPERER A HE LT B) TR 2 2 YRR




3-3. YRVHAEAIOREHE L = OfFHx

BURS A 1%, TEANIRL EAE OO FER Z WM L7k o & 0T, K (EKEET,
UTH6FICBWTHL,) & —EDOREIZEA L, EXRUINEMRMAE 2B IR A
L, #ZFESE, MAHERTIEAZ VS, ] LERL, ZARBEMHKER, SR
TR T AT T JCERA . K I Y kA 00 3 TR A HLE LTV D28, VAT KA B kot
SRBITHE L TR, 22388, MY v 7 e E ORI E S5 1aiE
OV ERNL, A (7 yRABaEET,) RUUKBERERILAO b D%
HAnapZ bigcErnz s Tnsg,

—J5. ISO HitgCix, (&) BURIZOWT, HEbl R K & IRE ST RICTKE
WL DWW, £z, 1@ (HAK) Lid. AR OKEE D BIERK S 115 22550 72 &
Nzl (RT7) OEAER] EEFRIN TV D, JEIHASRAIE L THAIZR S 3CE 1, ISO
ik 155 1: #iPH (Scope) | IZHEINTWD, JADHAMEREY 7 A8 X ONFAERE L
UL OV KR 7 L — RORRBEBEZRE L TWD3, ZoiaofE LRI OV T,
a—P—fllicERohTn5,

TV KRR 2 FAWT, BEEEICK 0 EEAER L, KRILEICHGT 5, T0did
THAKERR X, FEVREEE & VAT EA & O e A TIc L0 . BRI HER E 70 D
L OITEKGEr - REBINTWD, Z 2 TiE, TAHKFER DR D SLHRFRIALERE 1T LY Ak
SN DVEORHER EITON T, HEESICER I 3 EEICIZ ISO #lik THER
T DI KRN DV THEEE A 52,

(1) 7=AB1EHEXAEA( Protein form : P)

BT AR (LT TlZAafai) Ev)d,) 13, Bof72 8ok agFE
ZABBLIZHEN T, 7 U THIK iR L7212, o, Bf UL bk - mtgam kAl G5
—ERIESE) . BEESRETHI (2 Y 3 — V) JaRER (AR = ) | KBRS 2 & &
Mz, WRE LD THD, TABTaE, 405 HRCRTO 1950 FRATIT AR
BASNT, Thbb, aomaid, AlifbFEEL L L LemEREEIT, Al
MR D22 AT XL U C & 7o Ay B 2 Vv K 3RAR & Wz B

7= AT, AR S AT KA & L STE R S AU S WEE TR L,
KRBT DMK - THEEICEN - ERZ A LTS, BVEEZERT 720, a0
TEMENS O | BEEE E~OO RSBV E W RENH 5, OB, 8
Wir EOUINEe & T T 5,

To A BETE, YA MEICEREZEAT D L9 e e 07E T, s miciE R & Tk
BEMNMET 2560355, BEMREVMHOAMY o 7I1/NITH -T2, N TEE
28 50m ZABZ D RILOGMS 7 IR Ui b b & Mo % > s
~OEFE S CIEMERERT 5 2 E N TE R0, KO R TG O B E
Do TWNDEBWNWR D, EDTH, FOKTIE 1970 FFROFIIN S, 7oA Bl
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oo Tl A EVAJRIRIZ 7 38R FUETEPEA 2 N L7 mciB e s iuc < wWo v FEz
Hyd (RIBICFELHE) BNMEHINTWD, Lo, BARTIE, Bz ABENWER
ICENDOIEHKER E LTH T ICHESNTWDEONRFEETH D,

Fk, 7 v BRFEIEEA SR L 2 WKW ER O - A Banams o7k
KOWKIH AT DM AES & LTHIMS D Z &b B2 615,

2 7vFREABRHEAZESA ( Fluoro protein form : FP)

Ty Rl ABIE, TTABROFRENE, B A UGET S0, tAaBEIcd
BO7 vy FRRAEEEAZRM LI DO TH S, T7obb, BORALREDIAR
B ORI 7 v FRFEEERE D EIRE LD TH D, B, TLABHED
itk - WEGRIER CH LI ZIIM L2 b Db &5, IRINT 5 7 v E R A mEIEER
DOFFAIC K- THIE, HAME, TEAME « THEMERE TR E) R BAPE S DMEREDN 72 D,

F-. TR AENEICIE, TV — APERAMINE LT, RO R X WVIKEAENER
KOHEKIZEHN 2 b Db EH D,

WOKTIE, 7ZAEiaéns &7 v B AEEEZERT 2 L 012, MK Lzl
& LT, 30 R0 6 AM S > 7 DI T\ D, SSLERH(Z > 7 JEHHE
e HFRNC LN D Z Lo TH, AMK v 7 OEEAJEHAREIHEHT 5
DB ENTARIUC D D,

7w F I ABEICIE, WY 2 7y FRETEEAIOMEEIC X - TE, MoREISK
NEZ TR T 5. 17 v R/ ABRKBIEE] &0 XZanidb v, ISO Hik Tk, 2
% FFFP(Film forming fluoro protein) & jE#% L T\ %, FFFP (%, 7 v F#i= A Al (FP)
L0 HEITTREMEICENTZIETH D720, KB b - T, Mizeg ki & ok
HRK SAZTEBA R ME H LTV B 23, JaOBHHTEYMEN 7 » i A B b ~% 0 |
KB & [FkR. 7 v R A E VA - IEWED S > T 5,

(3) BRI EIEMEANGIE AZEH ( Synthetic detergent : SD)

A ETEVERNEIL, RALKSE R EIEMEANIR L EA] & L CRFELD 12 RitE DR
7 v a— a2 EMNZ HIED, A7) a—Lz—F V) BEE AR A7)
A=V 2N LTIZb D TH D, — IS, FUmiE RN MRIE TR KR 2152 9
DEEL WO T, KRRIBETTE KA & [FER, PR 22 s O P A EE R AAE T A28 3N =
TS, @k7/Va— iR A7 VLT — 7 VIR = A7 Vg EDfaA F v
FEIEERIOREH R EAE LTHEA IR TS, Zhux, vy 7 —a Rk
(AR &2 FmETE A & [F Cb &% T, Ao CRIBED D 72 < TETE A EEA
DB THHEAINTND, 2B, BlA VT 0 R A EEEANL, RERBEICZE D
FELE LTSNS o TETWD, F/o, MHbME, MHkHEICZ L&D BH
Nh, HEREL Y BARRE K ORCKAEIZEHS W T, AlF > 7 O KITIEEH STy
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AAN

AR EIE AN, JBIC K2 B EMRIC L DA EIFRET 50T, BIZEE
NDHKIZE DA R AR LIoHKIEE S 25, Thbb, AR EIEEANLT,
KPR TH TEALALETRBERIICHEND L OIC, W HORICEZX S FEE L THE
IHDTHDH, KOREREINETIC L DB ~DiF ML & Va8 K 28R m A~
O ENE EIZ XY | KOFFOWEKNBRT v TR 6N DT TH D,

SEEEPEAI KR O BAF e 3 yatEIcE B LT R%E, haE, s3me LT,
THi-EX : m387a), TCAFS : JEfEZ2E5=0d]) . [Wetting Agent : igiu/K |72 EDAFRT,
LS 7 KEATIERLS, 77 AAT +—5E LT (EERY) Ik
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ISO 7203-1:1995 (Fire extinguishing media —Foam concentrates-)

(=

=

) IS0 7203-1:2011 (Fire extinguishing media —Foam

concentrates-)

== AB == AB
Foreword | ISO (the International Organization for Standardization) is a worldwide Foreword | ISO (the International Organization for Standardization) is a worldwide
federation of national standards bodies (ISO member bodies). The work of federation of national standards bodies (ISO member bodies). The work
preparing International Standards is normally carried out through ISO of preparing International Standards is normally carried out through
technical committees. Each member body interested in a subject for which ISO technical committees. Each member body interested in a subject for
a technical committee has been established has the right to be which a technical committee has been established has the right to be
represented on that committee. International organizations, represented on that committee. International organizations,
governmental and non-governmental, in liaison with ISO, also take part governmental and non-governmental, in liaison with ISO, also take part
in the work. ISO collaborates closely with the International in the work. ISO collaborates closely with the International
Electrotechnical Commission (IEC) on all matters of electrotechnical Electrotechnical Commission (IEC) on all matters of electrotechnical
standardization. standardization.
Draft International Standards adopted by the technical committees are International Standards are drafted in accordance with the rules given
circulated to the member bodies for voting. Publication as an in the ISO/TEC Directives, Part 2.
International Standard requires approval by at least 75 % of the member The main task of technical committees is to prepare International
bodies casting a vote. Standards. Draft International Standards adopted by the technical
International Standard ISO 7203-1 was prepared by Technical Committee committees are circulated to the member bodies for voting. Publication
ISO/TC 21, Equipment for fire protection and fire fighting, Subcommittee as an International Standard requires approval by at least 75 % of the
SC 6, Extinguishing media for fire fighting. member bodies casting a vote.
ISO 7203 consists of the following parts, under the general title Fire Attention is drawn to the possibility that some of the elements of this
extinguishing media - Foam concentrates: document may be the subject of patent rights. ISO shall not be held
-Part 1: Specification for low expansion foam concen trates for top responsible for identifying any or all such patent rights.
application to water-immiscible liquids ISO 7203-1 was prepared by Technical Committee ISO/TC 21,
- Part 2: Specification for medium and high expansion foam concentrates Equipment for fire protection and fire fighting, Subcommittee SC 6,
for top application to water-immiscible liquids Foam and powder media and fixed firefighting systems using foam and
- Part 3: Specification for low expansion foam concentrates for top powder.
application to water-miscible liquids This second edition cancels and replaces the first edition ISO
Annexes A, B, C, D, E, F and G form an integral part of this part of ISO 7203-1:1995), which has been technically revised.
7203. Annexes H, J and K are for information only. ISO 7203 consists of the following parts, under the general title Fire
extinguishing media — Foam concentrates:
- Part 1: Specification for low-expansion foam concentrates for top
application to water-immiscible liquids
- Part 2: Specification for medium- and high-expansion foam
concentrates for top application to water immiscible liquids
- Part 3: Specification for low-expansion foam concentrates for top
application to water-miscible liquids
Introducti | Firefighting foams are widely used to control and extinguish fires of Introducti | Firefighting foams are widely used to control and extinguish fires of
on flammabe liquids and for inhibiting reignition. They may also be used to on flammable liquids and for inhibiting reignition. They can also be used to

prevent ignition of flammable liquids and, in certain conditions,
extinguish fires of solid combustibles.

Foams may be used in combination with other extinguishing media,
particularly halons, carbon dioxide and powders, which are the subject of

prevent ignition of flammable liquids and, in certain conditions,
extinguish fires of solid combustibles.
Foams can be used in combination with other extinguishing media,

particularly halons, carbon dioxide and powders, which are the subject

5% 2.1




other International Standards including those listed below:

IS0 5923:1989, Fire protection - Fire extinguishing media - Carbon
dioxide.

IS0 6183:1990, Fire protection equipment - Carbon dioxide extinguishing
systems for use on premises - Design and installation.

ISO 7201-1 :1989, Fire protection - Fire extinguishing media -
Halogenated hydrocarbons - Part 1: Specifications for halon 1211 and
halon 1301.

ISO 7201-2: 1991, Fire extinguishing media - Halogenated hydrocarbons
- Part 2: Code of practice for safe handling and transfer procedures of
halon 1211 and halon 1301.

ISO 7202:1987, Fire protection - Fire extinguishing media - Powder .

A specification for foam systems designed in accordance with this part of
ISO 7203 is being prepared and will be published as:

ISO 7076: -V, Fire protection equipment - Automatic extinguishing
systems for applying low, medium and high expansion foam.

Attention is drawn to annex J which deals with the compatibility of foam
concentrates, and the compatibility of foams and powders.

of other International Standards, including ISO 5923, ISO 6183, ISO
7201-1, ISO 7201-2 and ISO 7202. A specification for foam systems (ISO
7076), which is cited in this part of ISO 7203, is under preparation.
Attention is drawn to Annex I, which deals with the compatibility of
foam concentrates, and the compatibility of foams and powders.

1 This part of ISO 7203 specifies the essential properties and performance 1 This part of ISO 7203 specifies the essential properties and performance
Scope of liquid foam concentrates used to make low expansion foams for the Scope of liquid foam concentrates used to make low-expansion foams for the
control, extinction and inhibition of reignition of fires of water-immiscible control, extinction and inhibition of reignition of fires of
liquids. Minimum performance on certain test fires is specified. water-immiscible liquids. Minimum performance on certain test fires is
The foams are suitable for top application to fires of water-immiscible specified.
liquids. Those which will also comply with ISO 7203-3: Fire extinguishing These foams are suitable for top application to fires of water-immiscible
media - Foam concentrates - Part 3: Specifications for low expansion foam liquids. Those foams that comply with ISO 7203-3 are also suitable for
concentrates for top application to water-miscible liquids, which is being top application to fires of water-miscible liquids.
prepared, will also be suitable for top application to fires of water-miscible The foam concentrates can be suitable for use in non-aspirating sprayers
liquids. or for subsurface application to liquid fires, but requirements specific to
The foam concentrates might be suitable for use in non-aspirating those applications are not included in this part of ISO 7203.
sprayers or for subsurface application to liquid fires, but requirements
specific to those applications are not included in this part of ISO 7203.
2 The following standards contain provisions which, through reference in 2 The following referenced documents are indispensable for the
Normative | this text, constitute provisions of this part of ISO 7203. At the time of Normative | application of this document. For dated references, only the edition cited
references | publication, the editions indicated were valid. All standards are subject to | yeferences | aPplies. For undated references, the latest edition of the referenced

revision, and parties to agreements based on this part of ISO 7203 are
encouraged to investigate the possibility of applying the most recent
editions of the standards indicated below. Members of IEC and ISO
maintain registers of currently valid International Standards.

IS0 304:1985, Surface active agents - Determination of surface tension by
drawing up liquid films.

ISO 3310-1 : 1990, Test sieves - Technical requirements and testing - Part
1: Test sieves of metal wire cloth.

ISO 3696: 1987, Water for analytical laboratory use -Specification and
test methods.

document (including any amendments) applies.
ISO 304, Surface active agents - Determination of surface tension by
drawing up liquid films

ISO 3310-1, Test sieves - Technical requirements and testing - Part 1:




ISO 3734:1976, Crude Petroleum and fuel oils - Determination of water
and sediment — Centrifuge method.

ISO 7203-2:1995, Fire extinguishing media — Foam concentrates - Part 2:
Specification for medium and high expansion foam concentrates for top
application to water-immiscible liquids.

BS 5117:1989, Testing corrosion inhibiting, engine coolant concentrate
(antifreeze) - Part 1: Methods of test for determination of physical and
chemical properties - Section 1.3: Determination of freezing point.

Test sieves of metal wire cloth

IS0 3696:1987, Water for analytical laboratory use - Specification and
test methods

ISO 3734, Petroleum products - Determination of water and sediment in
residual fuel oils — Centrifuge method

ISO 7203-2, Fire extinguishing media - Foam concentrates - Part 2:
Specification for medium- and highexpansion 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

3 For the purposes of this part of ISO 7203, the following definitions apply. | 3 For the purposes of this document, the following terms and definitions
Definition Terms and | apply.

S definitions

3.1 Values declared by the foam concentrate supplier for the chemical and 3.1 value declared by the foam concentrate supplier for the chemical and
characteri | physical properties and the performances of the foam and foam solution. characteri | physical properties and the performances of the foam, foam solution, and
stic values stic values | foam concentrate

3.2 Time for 25 % of the liquid content of a foam to drain out. 3.2 time for 25 % of the liquid content of a foam to drain out

25% 25%

drainage drainage

time time

3.3 Time for 50 % of the liquid content of a foam to drain out.

50%

drainage

time

3.4 Ratio of th e volume of foam to the volume of the foam selution from which | 3.3 ratio of the volume of foam to the volume of the foam solution from
expansion | it was made. expansion | Which it was made

3.5 Applied to foam with expansion in the range 1 to 20, and to associated 3.4 with expansion in the range 1 to 20, as applied to foam and to associated
low equipment, systems and concentrates. low-expan | equipment, systems and concentrates

expansion sion

3.6 Applied to foam with expansion in the range 21 to 200 and to associated 3.5 with expansion in the range 21 to 200, as applied to foam and to
medium equipment, systems and concentrates. medium-e | associated equipment, systems and concentrates

expansion xpansion

3.7 Applied to foam with expansion greater than 201 and to associated 3.6 with expansion greater than 200, as applied to foam and to associated
high equipment, systems and concentrates. high-expa | equipment, systems and concentrates

expansion nsion

3.8 Aggregate of air-filled bubbles formed from an aqueous solution of a 3.7 -firefighting- aggregate of air-filled bubbles formed from an aqueous
foam suitable foam concentrate. foam solution of a suitable foam concentrate

(firefightin

g)

3.9 Liquid which, when mixed with water in the appropriate concentration, 3.8 liquid which, when mixed with water in the appropriate concentration,
(foam) gives a foam solution. foam gives a foam solution




concentrat concentrat
e e
3.10 Foam concentrate derived from hydrolized protein materials. 3.9 foam concentrate derived from hydrolised protein materials
protein protein
foam foam
concentrat concentrat
e (P) ion P
3.11 Protein foam concentrate with added fluorinated surface active agents. 3.10 protein foam concentrate with added fluorinated surface-active agents
fluoroprot fluroprotei
ein foam n foam
concentrat concentrat
e (FP) e FP
3.12 Foam concentrate based on a mixture of hydrocarbon surface active 3.11 foam concentrate based on a mixture of hydrocarbon surface-active
synthetic agents and which may contain fluorocarbons with additional stabilizers. synthetic agents and which can contain fluorocarbons with additional stabilizers
foam foam
concentrat concentrat
e (S) e
S
3.13 Foam concentrate resistant to breakdown when applied to the surface of 3.12 foam concentrate resistant to breakdown when applied to the surface of
alcohol-res | alcohol or other polar solvents. alcohol-res | alcohol or other water-miscible solvents
istant istant
foam foam
concentrat concentrat
e (AR) e
AR
3.14 Foam concentrate based on a mixture of hydrocarbon and fluorinated 3.13 foam concentrate based on a mixture of hydrocarbon and fluorinated
aqueous surface active agents with the ability to form an aqueous film on the aqueous surface-active agents with the ability to form an aqueous film on the
film-formi | surface of some hydrocarbons. film-formi | surface of some hydrocarbons
ng foam ng foam
concentrat concentrat
e (AFFF) e
AFFF
3.15 Fluoroprotein foam concentrate which has the ability to form an aqueous | 3.14 fluoroprotein foam concentrate that has the ability to form an aqueous
film-formi | film on the surface of some hydrocarbons. film-formi | film on the surface of some hydrocarbons
ng ng
fluouropro fluoroprot
tein foam ein foam
concentrat concentrat
e (FFFP) e
FFFP
3.16 Solution of foam concentrate and water. 3.15 solution of foam concentrate and water
foam foam
solution solution
3.17 Application of foam to fall directly onto the surface of a liquid fuel. 3.16 application of foam such that it falls directly onto the surface of a liquid




forceful forceful fuel
applicatio applicatio
n n
3.18 Application of foam indirectly to the surface of a liquid fuel via a 3.17 application of foam indirectly to the surface of a liquid fuel via a
gentle backboard, tank wall or other surface. gentle backboard, tank wall or other surface
applicatio applicatio
n n
3.19 Insoluble particles in the foam concentrate. 3.18 insoluble particles in the foam concentrate
sediment sediment
3.20 Measure of the ability of one liquid to spontaneously spread across the 3.19 value calculated from the measured surface and interfacial tensions to
spreading | surface of another. spreading | indicate the ability of one liquid to spontaneously spread across the
coefficient coefficient | surface of another
3.20 temperature claimed by the manufacturer or supplier to be the lowest
lowest temperature at which the foam concentrate can be proportioned
temperatu | correctly using equipment normally available
re for use
4 Grades and uses of foam concentrates 4 Grades and uses of foam concentrates
4.1 The foam concentrate shall be graded 4.1 According to its test fire performance (see Clause 13), the foam
Grade - for extinguishing performance as class I, I or IIT; Grades concentrate shall be graded
- for burnback resistance as level A, B, C or D; - as class I, IT or III for extinguishing performance;
according to its test fire performance (see clause 13). - as level A, B, C or D for burn-back resistance.
NOTE 1 Typical anticipated extinguishing performance classes and NOTE Typical anticipated extinguishing performance classes and
burnback resistance levels for AFFF, FFFP, FP, P and S foam concentrates burn-back resistance levels for AFFF, FFFP, FP, P and S foam
are given in annex K. concentrates are given in Annex J.
4.2 If a foam concentrate is marked as suitable for use with sea water, the 4.2 If a foam concentrate is marked as suitable for use with sea water, the
Use with recommended concentrations for use with fresh water and sea water shall | Use with recommended concentrations for use with fresh water and sea water
sea water | be identical. sea water shall be identical.
5 Before and after temperature conditioning in accordance with A.2, the 5 A foam concentrate that the supplier claims not to be adversely affected
Tolerance | foam concentrate, if claimed by the supplier not to be adversely affected Tolerance | by freezing and thawing shall show no visual sign of stratification and
of the by freezing and thawing, shall show no visual sign of stratification and of the non-homogeneity before and after temperature conditioning in
foam non-homobeneity, when tested in accordance with annex B. foam accordance with A.2, when tested in accordance with Annex B.
concentrat | Foam concentrates complying with this clause shall be tested for concentrat | Foam concentrates complying with this clause shall be tested for
e to compliance with the appropriate requirements given in other clauses of e to compliance with the appropriate requirements given in other clauses of
freezing this part of ISO 7203 after freezing and thawing in accordance with A.2.1. | freezing this part of ISO 7203 after freezing and thawing in accordance with
and and A.2.1.
thawing thawing
6 Sediment in the foam concentrate 6 Sediment in the foam concentrate
6.1 Any Sediment in the concentrate prepared in accordante with A.1 shall be | 6.1 Any sediment in the concentrate prepared in accordance with A.1 shall
Sediment dispersible through a 180 pm sieve, and the percentage volume of Sediment be dispersible through a 180 pm sieve, and the volume percentage of
before sediment shall be not more than 0.25 %, when tested in accordance with before sediment shall be not more than 0,25 % when tested in accordance with
ageing annex C. ageing Annex C.
6.2 Any Sediment in the concentrate aged in accordance with C.1 shall be 6.2 Any sediment in the concentrate aged in accordance with C.1 shall be
Sediment dispersible through a 180 pm sieve, and the percentage volume of Sediment dispersible through a 180 pm sieve, and the volume percentage of




after sediment shall be not more than 1.0 %, when tested in accordance with after sediment shall be not more than 1,0 % when tested in accordance with
ageing annex C. ageing Annex C.
7 Determination of viscosity for pseudo-plastic foam concentrates
7 Before and after temperature conditioning in accordante with A.2, the 7.1 The viscosity of the foam concentrate at the lowest temperature for use
Comparati | flow rate of the concentrate shall be not less than the flow rate achieved Newtonian | claimed by the manufacturer shall be determined in accordance with
ve fluidity | with a reference liquid of kinematic viscosity 200 mm2/s, when tested in foam ISO 3104. If the viscosity is greater than 200 mm?/s, the container shall
of the accordance with annex D. concentrat | be marked “This concentrate can require special proportioning
foam es equipment”.
concentrat
e
7.2 The viscosity of the foam concentrate shall be determined in accordance
Pseudo-pla | with Annex D. If the viscosity at the lowest temperature for use is
stic foam greater than or equal to 120 mPa/s at 375/s, the container shall be
concentrat | marked “Pseudo-plastic foam concentrate. This concentrate can require
es special proportioning equipment”.
8 pH of the foam concentrate 8 pH of the foam concentrate
8.1 The pH of the foam concentrate, before and after temperature 8.1 The pH of the foam concentrate, before and after temperature
pH limits conditioning in accordance with A.2, shall be not less than 6,0 and not pH limits conditioning in accordance with A.2, shall be not less than 6,0 and not
more than 9,5 at more than 8,5 at (20 + 2) °C.
(20£2) °c.
8.2 If there is a differente of more than 0,5 pH unit between the two values 8.2 The difference in pH between before and after temperature conditioning
Sensitivity | (before and after temperature conditioning), the foam concentrate shall be | Sensitivity | shall not be greater than 1,0 pH units.
to designated as temperature sensitive. to
temperatu temperatu
re re
9 Surface tension of the foam solution 9 Surface tension of the foam solution
9.1 The surface tension of the foam solution prepared from the concentrate, 9.1 The surface tension of the foam solution prepared from the concentrate,
Before before temperature conditioning in accordance with A.2, at the supplier’s | Before before temperature conditioning in accordance with A.2, at the supplier's
temperatu | recommended concentration, shall be within = 10 % of the characteristic temperatu | recommended concentration, shall be within £10 % of the characteristic
re value when determined in accordance with E.2. re value when determined in accordance with E.2.
conditioni conditioni
ng ng
9.2 The surface tension of the foam solution prepared from the concentrate, 9.2 The surface tension of the foam solution prepared from the concentrate,
after temperature conditioning in accordance with A.2, at the supplier’s Temperatu | after temperature conditioning in accordance with A.2, at the supplier's
Temperatu | recommended concentration, shall be determined in accordante with E.2. | re recommended concentration, shall be determined in accordance with
re If the value obtained after temperature conditioning is less than 0,95 sensitivity | E.2.
sensitivity | times, or more than 1,05 times, the value obtained before temperature The value obtained after temperature conditioning shall not be less than
conditioning, the foam concentrate shall be disignated as temperature 0,95 times, or more than 1,05 times, the value obtained before
sensitive. temperature conditioning.
10 Interfacial tension between the foam solution and cyclohexane 10 Interfacial tension between the foam solution and cyclohexane
10.1 The differente between the interfacial tension between the foam solution | 10.1 Before temperature conditioning in accordance with A.2, the difference
Before prepared from the foam concentrate, before temperature conditioning in Before between the interfacial tension between the foam solution prepared from
temperatu | accordante with A.2, and cyclohexane (when determined in accordance temperatu | the foam concentrate and cyclohexane (when determined in accordance




with E.3) and the characteristic value for interfacial tension shall not

re with E.3) and the characteristic value, shall not exceed 1,0 mN/m or 10 % | re
conditioni | of the characteristic value, whichever is the greater. conditioni | exceed 1,0 mN/m or 10 % of the characteristic value, whichever is the
ng ng greater.
10.2 The interfacial tension between the foam solution prepared from the foam | 10.2 After temperature conditioning in accordance with A.2, the interfacial
Temperatu | concentrate, after temperature conditioning in accordance with A.2, and Temperatu | tension between the foam solution prepared from the foam concentrate
re cyclohexane shall be determined in accordance with E.3. re and cyclohexane shall be determined in accordance with E.3.
sensitivity | If the two values obtained before and after temperature conditioning sensitivity | The two values obtained before and after temperature conditioning shall
differ by more than 0,5 mN/m or if the value obtained after temperature not differ by more than 0,5 mN/m.
conditioning is less than 0,95 times, or more than 1,05 times, the value
obtained before temperature conditioning, whichever is the greater, the
foam concentrate shall be designated as temperature sensitive.
11 The spreading coefficient of the foam solution prepared from a 11 Before and after temperature conditioning in accordance with A.2, the
Spreading | concentrate claimed by the supplier to be “film-forming”, before and after | Spreading | spreading coefficient of the foam solution prepared from a concentrate
coefficient | temperature conditioning in accordance with A.2, calculated in accordante | coefficient | claimed by the supplier to be “film-forming” shall be positive when
of the with E.4, shall be positive. of the calculated in accordance with E.4.
foam NOTE 2 Foam concentrates complying with this clause are more likely to | foam NOTE Foam concentrates complying with this clause are more likely to
solution on | be of type AFFF or FFFP than of type FP, P or S. solution on | be of type AFFF or FFFP than of type FP, Por S
cyclohexan cyclohexan
e e
12 Expansion and drainage of foam 12 Expansion and drainage of foam
12.1 Expansion
12.1.1 The foam produced from the foam concentrate, before and after 12.1 The foam produced from the foam concentrate, before and after
Limits temperature conditioning in accordance with A.2, with potable water and, | Expansion | temperature conditioning in accordance with A.2, with potable water
if appropriate, with the synthetic sea water of G.1.4, shall have an limits and, if appropriate, with the synthetic sea water of G.2.4, shall have an
expansion within either + 20 % of the characteristic value or + 1,0 of the expansion within either +20 % of the characteristic value or +1,0 of the
characteristic value, whichever is the greater, when tested in accordance characteristic value, whichever is the greater, when tested in accordance
with annex F. with Annex F
12.1.2 If any of the values for expansion obtained after temperature conditioning
Temperatu | is less than 0,85 times, or more than 1,15 times, the corresponding value
re obtained before temperature conditioning, the foam concentrate shall be
sensitivity | designated as temperature sensitive.
12.2 Drainage
12.2.1 The foam produced from the foam concentrate, before and after 12.2 The foam produced from the foam concentrate, before and after
Limits temperature conditioning in accordance with A.2, with potable water and, | Drainage temperature conditioning in accordance with A.2, with potable water
if appropriate, with the synthetic sea water of G.1.4, shall have a 25 % limits and, if appropriate, with the synthetic sea water of G.2.4, shall have a
drainage time within + 20 % of the characteristic value when tested in 25 % drainage time within +£20 % of the characteristic value when tested
accordance with annex F. in accordance with Annex F.
12.2.2 If any of the values for 25 % drainage time obtained after temperature
Temperatu | conditioning is less than 0,8 times, or more than 1,2 times, the
re corresponding value obtained before temperature conditioning, the foam
sensitivity | concentrate shall be designated as temperature sensitive.
13 The foam produced from the foam concentrate, before and, if the foam 13 The foam produced from the foam concentrate with potable water and, if
Test fire concentrate is designated as temperature sensitive, after temperature Test fire appropriate, with the synthetic sea water of G.2.4, shall have an




performan _ with potable water and, if performan | extinguishing performance class and burn-back resistance level as
ce appropriate, with the synthetic sea water of G.1.4, shall have an ce specified in Table 1 when tested in accordance with G.2 and G.3, G.2 and
extinguishing performance class and burnback resistance level as G.4, or G.2 and G.3 plus G.4, as appropriate.
specified in table 1, when tested in accordance with G.1 and G.2 and/or
(.3, as appropriate.
14 Marking, packaging and specification sheet 14 Marking, packaging and specification sheet
14.1 Marking
14.1 The following information shall be provided by the supplier as a 14.1.1 The following information shall be marked on the shipping container:

specification sheet either supplied with or marked on the shipping
container:

a) the designation (identifying name) of the concentrate and the words
“low expansion foam concentrate”;

b) the class (I, II or III) and level (A, B, C or D) of the foam concentrate
and, if the concentrate camplies with clause 11, the words “film-forming”;
¢) recommended usage concentration for use (most commonly 1 %, 3 % or
6 %);

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

e) recommended storage temperature and temperature of use;

f) if the concentrate camplies 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) the nominal quantity in the container;

h) the supplier’s name and address;

i) the batch number;

j) the words “Not suitable for use with sea water” or “Suitable for use with
sea water”, as appropriate;

WARNING - It is extremely important that the foam concentrate, after
dilution with water to the recommended concentration, must not, in
normal usage, present a significant toxic hazard to life in relation to the
environment.

Markings on shipping containers shall be permanent and legible.

It is recommended that non-Newtonian concentrates are appropriately
identified.

Foam concentrates complying with ISO 7203-2 shall also be marked
“medium expansion” and/or “high expansion”.

a) designation (identifying name) of the concentrate and the words
“low-expansion foam concentrate”;

b) class (I, II or III) and level (A, B, C or D) of the foam concentrate and,
if the concentrate complies with Clause 11, the words “aqueous
film-forming”;

¢) recommended concentration for use (most commonly 1 %, 3 %, or 6 %);
d) any tendency of the foam concentrate to cause harmful physical
effects, the methods required to avoid them and the first aid treatment if
they occur;

e) recommended storage temperature and temperature of use;

f) if the concentrate 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) supplier's name and address;

i) batch number;

j) words “Not suitable for use with sea water” or “Suitable for use with
sea water”, as appropriate.

WARNING — It is extremely important that the foam concentrate, after
dilution with water to the recommended concentration, shall not, in
normal usage, 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 It is recommended that non-Newtonian concentrates be appropriately
identified.

14.1.4 Foam concentrates complying with ISO 7203-2 shall also be marked
“medium-expansion” or “high-expansion” or both.

14.2 If requested by the user, the supplier shal provide a list of the 14.2 The packaging of the foam concentrate shall ensure that the essential
chatacteristic values. Packaging | characteristics of the concentrate are preserved when stored 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 mm?2/s when measured in
accordance with ISO 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.

Annex A Preliminary sampling and conditioning of the foam concentrate Annex A Preliminary sampling and conditioning of the foam concentrate
(normative (normative
) )
Al The sampling method shall ensure representative samples, whether Al The sampling method shall ensure representative samples, whether
Preliminar | taken from a bulk container or a Preliminar | taken from a bulk container or from a number of individual packages.
y sampling | number of individual packages. y sampling | Store samples in fully closed containers.
Store samples in full closed containers. NOTE Containers with a capacity of 20 1 are suitable.
NOTE 3 Containers of capacity 20 litres are suitable.
A2 Conditioning of foam concentrate A2 Conditioning of foam concentrate
A21 If the supplier claims that the concentrate is not adversely affected by A21 If the supplier claims that the concentrate is not adversely affected by
freezing and thawing, condition the concentrate Sample through four freezing and thawing, condition the concentrate sample through four
cycles of freezing and thawing, generally as described in B.2, before cycles of freezing and thawing, generally as described in B.2, before
conditioning in accordance with A.2.2. conditioning in accordance with A.2.2. If the foam concentrate is
adversely 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 container for 7 days at (60 + 2) °C, | A.2.2 Condition the concentrate in the sealed container for 7 d at (60 + 2) °C,
followed by 1 day at (20 + 5) °C. followed by 1 d at (20 + 5) °C.
A3 Test samples prepared in accordance with A.1, or A.1 and A.2 as A3 Test samples prepared in accordance with A.1, or A.1 and A.2 as
Subsequen | appropriate. Agitate the sample container before sampling for further Subsequen | appropriate. Agitate the sample container before sampling for further
t testing tests. t testing tests.
Annex B Determination of tolerance to freezing and thawing (see clause 5) Annex B Determination of tolerance to freezing and thawing




(normative (normative
) )
B.1 Apparatus B.1 The usual laboratory apparatus and, in particular, the following:
Apparatus
B.1.1 Freezing chamber, capable of achieving the temperatures required in B.2. | B.1.1 Freezing chamber, capable of achieving the temperatures required in
B.2.
B.1.2 Polyethylene tube, approximately 10 mm in diameter, 400 mm long and B.1.2 Polyethylene tube, approximately 10 mm in diameter, approximately
sealed and weighted at one end, with suitable spacers attached. Figure 400 mm long and sealed and weighted at one end, with suitable spacers
B.1 shows a typical form. attached.
Figure B.1 shows a typical form.
B.1.3 Glass measuring cylinder, of capacity 500 ml, approximately 400 mm high | B.1.3 Measuring cylinder, glass, of 500 ml capacity, approximately 400 mm
and 65 mm in diameter, with a stopper. high and approximately 656 mm in diameter, with a stopper.
B.2 Set the temperature of the freezing chamber (B.1.1) to (10 + 1) °‘CH B.2 Set the temperature of the freezing chamber (B.1.1) to at least 10 °C
Procedure | the freezing point of the sample measuid in accordance with BS 5117, Procedure | below the freezing point of the sample, measured in accordance with BS
Section 1.3 (excluding 5.2). 5117-1.3, excluding 5.2.
To prevent the glass measuring cylinder (B.1.3) from breaking due to To prevent the glass measuring cylinder (B.1.3) from breaking due to
expansion of the foam concentrate on freezing, insert the tube (B.1.2) into expansion of the foam concentrate on freezing, insert the tube (B.1.2)
the measuring cylinder with the sealed end downward, weighted if into the measuring cylinder with the sealed end downward, weighted if
necessary to avoid flotation, the spacers ensuring it remains necessary to avoid flotation, the spacers ensuring it remains
approximately on the central axis of the cylinder. Fill the cylinder and fit approximately on the central axis of the cylinder.
the stopper. Fill the cylinder and fit the stopper.
Place the cylinder in the chest, cool it and maintain at the required Place the cylinder in the freezing chamber, cool it and maintain at the
temperature for 24 h. At the end of this period, thaw the sample for not required temperature for 24 h. At the end of this period, thaw the
less than 24 h and not more than 96 h in an ambient temperature of (20 + sample for not less than 24 h and not more than 96 h in an ambient
5 °C. temperature of (20  5) °C.
Repeat three times to give four cycles of freezing and thawing before Repeat three times to give four cycles of freezing and thawing before
testing. testing.
Examine the sample for stratification and non-homogeneity. Examine the sample for stratification and non-homogeneity.
Annex C Determination of percentage of sediment (see clause 6) Annex C Determination of volume percentage of sediment
(normative (normative
) )
C.1 Use a sample prepared in accordance with A.1. EnSure that any sediment | C.1 Use a sample prepared in accordance with A.1. Ensure that any
Sample is dispersed by agitating the sample container. Take two samples, testing | Sampling sediment is dispersed by agitating the sample container. Take two
one immediately and the other after ageing for (24 + 2) h at (60 + 2) ] samples, testing one immediately and the other after ageing for (24 + 2)
filled Container without access to _ air. h at (60 £ 2) °C in a filled container without access to air.
C.2 Apparatus C.2 The usual laboratory apparatus and, in particular, the following:
Apparatus
C.2.1 Graduated centrifuge tubes. C.2.1 Centrifuge tubes, graduated.
Centrifuge tubes complying with ISO 3734 are suitable.
C.2.2 Centrifuge, operating at (6,000 + 600) m/s2. C.2.2 Centrifuge, operating at (6 000 = 600) m/s2.
A centrifuge complying with ISO 3734 is suitable.
C.2.3 Sieve, of nominal aperture size 180 um, complying with ISO 3310-1. C.2.3 Sieve, of nominal aperture size 180 um, complying with ISO 3310-1.
C.2.4 A centrifuge and tubes complying with ISO 3734 are suitable. C.2.4 Wash bottle, plastic.
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Plastics
wash
bottle

C.3
Procedure

Centrifuge each sample of the solution for (10 + 1) min. Determine the
volume of the sediment and record it as a percentage of volume of the
centrifuged sample volume.

Wash the contents of the centrifuge tube (C.2.1) onto the sieve (C.2.3) and
check that the sediment can or cannot be dispersed through the sieve by
the jet from the plastics wash bottle (C.2.4).

C.3
procedure

Centrifuge each sample of the concentrate for (10 = 1) min. Determine
the volume of the sediment and record it as a percentage of volume of
the centrifuged sample volume.

Wash the contents of the centrifuge tube (C.2.1) onto the sieve (C.2.3)
and check whether or not the sediment can be dispersed through the
sieve by the jet from the plastic wash bottle (C.2.4).

Annex D
(normative

)

Determination of comparative fluidity (see clause 7)

NOTE 4 The kinematic viscosity of Newtonian concentrates can be
measured in accordance with ISO 3104:1994, Petroleum products -
Transparent and opaque liquids - Betermination of kinematic viscosity
and calculation of dynamic viscosity. The dynamic viscosity of
non-Newtonian foam concentrates can be measured using a Brookfield
LVT viscometer? with a No. 4 spindle at a rotational speed of 60 r/min,
taking readings (60 + 5) s after the spindle begins to rotate. In both cases,
a temperature tolerante of + 0,1 °C may be applied.

Annex D
(normative

)

Determination of viscosity for pseudo-plastic foam concentrates

D.1

Apparatus and materials (see figure D.1)

D.1
General

This annex specifies the procedure for determining the viscosity for
pseudo-plastic foam concentrates. The procedure is described in ISO
3219.

NOTE Pseudo-plastic foam concentrates are a particular class of
non-Newtonian foam concentrate and have a viscosity that decreases
with increasing shear rate at constant temperature.

D.1.1

Stainless steel pipe, 1 m long, of internal diameter 8,5 mm to 8,8 mm,
sharply cut at both ends, where two external nipples are welded or
screwed.

D.1.2

Tank, of minimum capacity 10 litres, in which the sample can be kept cold
at the minimum temperature for use, pressurized by a regulated gas

supply.

D.1.3

Tubing, of internal diameter 20 mm + 2 mm, equipped with a valve
connecting the pipe and tank with a pressure gauge with a full scale
reading of 1,5 bar or 2,0 bar, at the supply end of the pipe, and an elbow at
the outlet end of the pipe.

D.1.4

Container, to collect the discharged liquid.

D.1.5

Insulation material, covering the pipe and tubing such that the difference
between the temperature of the contents of the tank and the temperature
of the discharged liquid does not exceed 1  °C.

NOTE 5 10 mm thick insulation is suitable.

D.1.6

Reference liquid, for calibrating the apparatus, of known density and of
viscosity 200 mm?/s at a temperature close to ambient.
NOTE 6 A water/glycerol mixture at 21 C with 90 % (m/m) of glycerol
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(d1§=1,2395) 1s suitable

D.1.7 Thermometers, to measure the temperatures of liquids.
D.2 Fill the tank (D.1.2) with the reference Newtonian liquid (D.1.6). D.2 Viscosity determination
Calibratio | Adjust the pressure in the tank so that the gauge shows a constant
n pressure of (0,5 = 0,02) bar. Collect the liquid from the pipe (D.1.1) in a
container (D.1.4) for a period of about 60 s and record the temperature,
collection time and mass. Calculate the flow rate in I/min.
Carry out two further tests and take the average of the three tests as the
viscosity tube calibration value.
NOTE 7 Usually the flow rate is approximately 1,8 I/min (2,25 kg/min)
when the tube diameter is close to 8,6 mm and when using the glycerol
mixture described in note 6.
D.2.1 The usual laboratory apparatus and the following:
Apparatus
D.2.1.1 Rotational viscometer, in accordance with ISO 3219, with the following
parameters:
- maximum shear stress of >75 Pa;
- maximum shear rate of >600/s.
The viscometer shall be fitted with a temperature control unit that can
maintain the sample temperature within +1 °C of the required
temperature.
D.2.2 The viscosity of the foam concentrate shall be measured from 20 °C
Test down to, and including, the lowest temperature for use claimed by the
temperatu | manufacturer, in increments of 10 °C. Use a fresh sample for each
res temperature.
D.2.3 If the sample contains suspended air bubbles, the sample shall be
Viscosity centrifuged for 10 min using the apparatus specified in C.2.1 and C.2.2
measurem | before the sample is placed in the apparatus.
ent The test should be performed according to the following test procedure.

a) Adjust the temperature control unit.

b) Set the gap.

¢) Apply the sample.

d) Wait a minimum of 10 min (with no shear) to reach temperature
equilibrium.

e) Pre-shear for 1 min at 600/s.

f) Wait 1 min without shearing.

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

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 and 600/s. Calculate the apparent viscosity, v, expressed in
millipascal-seconds, as given in Equation (D.1):
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v=1000 x 2
s2
where
sl is the shear stress, expressed in pascals;
s2 is the shear rate, expressed in reciprocal seconds.

D.2.4 Report the results as a table including test temperature, expressed in
Results degrees Celsius, the shear rate, expressed in reciprocal seconds, the
shear stress, expressed in reciprocal seconds, and apparent viscosity,
expressed in millipascal-seconds.
D.3 Fill the tank (D.1.2) with foam concentrate and cool to a temperature
Procedure | between 1 °C an
specified by the supplier. Control the temperature to + 0,1 N
least two tests, generally as described in D.2.
Plot a graph of readings between 1 ‘C and 3 °C above the L.U.T. and
projet the plot to the L.U.T. to obtain the reading.
Annex E Determination of surface tension, interfacial tension and spreading Annex E Determination of surface tension, interfacial tension and spreading
(normative | coefficient (see clauses 9, 10 and 11) (normative | coefficient
) )
E.1 Materials E.1 Reagents and materials
E.1.1 Solution of foam concentrate, at the recommended concentration for use E.1.1 Solution of foam concentrate, at the recommended concentration for use
in freshly made analytical water complying with grade 3 of ISO 3696 and in freshly made analytical water complying with grade 3 of ISO
surface tension not less than 70 mN/m. 3696:1987 and with surface tension not less than 70 mN/m.
NOTE 8 The solution may be made up in a 100 ml volumetric flask using NOTE The solution can be made up in a 100 ml volumetric flask, using a
a pipette to measure the foam concentrate. pipette to measure the foam concentrate.
E.1.2 Cyclohexane, of purity not less than 99 %, for interfacial tension and E.1.2 Cyclohexane, of purity not less than 99 %, for interfacial tension and
spreading coefficient only. spreading coefficient only.
E.2 Determine the surface tension of the solution (E.1.1) at a temperature of E.2 Determine the surface tension of the solution (E.1.1) at a temperature of
Procedure | (20 +1) °C using the ring method of 1S{ Procedure | (20 = 1) °C, using the ring method in accordance with ISO 304.
for surface for surface
tension tension
E.3 After measuring the surface tension in accordance with E.2, introduce a E.3 After measuring the surface tension in accordance with E.2, introduce a
Procedure | layer of cyclohexane (E.1.2) at (20 + 1) °C ¢ Procedure | layer of cyclohexane (E.1.2) at (20 + 1) °C onto the foam solution (E.1.1),
for being careful to avoid contact between the ring and the cyclohexane. Wait | for being careful to avoid contact between the ring and the cyclohexane.
interfacial | (6 + 1) min and then measure the interfacial tension. interfacial | Wait (6 + 1) min and then measure the interfacial tension.
tension tension
E.4 Calculate the spreading coefficient between the solution (E.1.1) and E.4 Calculate the spreading coefficient, S, expressed in millinewtons per
Spreading | cyclohexane (E.1.2) from the equation Spreading | metre, between the solution (E.1.1) and cyclohexane (E.1.2) from
coefficient | S=vc-vi-vi coefficient | Equation (E.1):
Where S=Y.-Y:-Yi (E.1

S is the spreading coefficient, in millinewtons per metre;
ve is the surface tension of the cyclohexane,in millinewtons per metre;

vt is the surface tension of the foam solution, in millinewtons per metre;

where
Y. is the surface tension of the cyclohexane, expressed in millinewtons
per metre;
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vi is the interfacial tension between the foam solution and cyclohexane, in
millinewtons per metre.

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

Yi is the interfacial tension between the foam solution and cyclohexane,
expressed in millinewtons per metre.

Annex F Determination of expansion and drainage time (see clause 12) Annex F Determination of expansion and drainage time

(normative (normative

) )

F1 Apparatus F1 The usual laboratory apparatus and, in particular, the following:

Apparatus

F.1.1 Plastics collecting vessel, of volume known to = 1 %, equipped with a F1.1 Collecting vessel, plastic, cylindrical, of volume known to +1 %, equipped
bottom discharge facility, as shown in figure F.1. with a bottom discharge facility, as shown in Figure F.1.

F.1.2 Foam collector, for expansion and drainage measurement, as shown in F.1.2 Foam collector, for expansion and drainage measurement, as shown in
figure F.2. Stainiess steel, aluminium, brass and plastics are suitable Figure F.2.
materials for the collection surface. Stainless steel, aluminium, brass and plastics are suitable materials for

the collection surface.

F.1.3 Foam-making nozzle, as shown in figure F.3 which, when tested with F.1.3 Foam-making nozzle, as shown in Figure F.3, that, when tested with

water, has a flow rate of 11,4 I/min at a nozzle pressure of (6,3 + 0,3) bar water, has a flow rate of 11,4 I/min at a nozzle pressure of (630 + 30) kPa
[(6,3 + 0,3) bar].

F.1.4 Foam solution tank, connected to the nozzle. F.1.4 Foam solution tank, connected to the nozzle.

F.2 Carry out the tests under the following temperature conditions: F.2 Carry out the tests under the following temperature conditions:

Temperatu | Air temperature: (15+5) °C Temperatu | - air temperature (20 + 5) °C;

re Foam solution temperature: 17,5 +2,55) °C re - foam solution temperature (17,5 + 2,5) °C.

conditions conditions

F.3 Check that the pipework and hose from the foam solution tank (F.1.4) to F.3 Check that the pipework and hose from the foam solution tank (F.1.4) to

Procedure | the nozzle (F.1.3) is completely full of solution. Set up the nozzle Procedure | the nozzle (F.1.3) is completely full of solution. Set up the nozzle

horizontally, directly in front of the foam collector (F.1.2), with the front of
the nozzle (3 = 0,3) m from the top edge of the collector. Wet the collecting
vessel (F.1.1) internally and weigh it (m1). Set up the foam-making nozzle
and adjust the nozzle pressure to give a flow rate of 11,4 I/m. Discharge
foam and adjust the height of the nozzle so that the discharge strikes the
collector centrally. Keep the nozzle horizontal. Stop foam discharge and
rinse all the foam from the collector. Check that the foam solution tank is
full. Start discbarging foam and, after (30 + 5) s to allow the discharge to
stabilize, place the collecting vessel, with the discharge outlet closed,
below the collector. As soon as the vessel is full, remove it from the
collector, strike the foam surface level with the rim and start the clock.
Weigh the full vessel (m2).

Calculate the expansion E from the equation
\

m,—m,

Where

V is the volume, in litres, of the collecting vessel (F.1.1);
m1 is the mass, in kilograms, of the empty vessel;

m: is the mass, in kilograms, of the full vessel.

horizontally, directly in front of the foam collector (F.1.2), with the front
of the nozzle (3 £ 0,3) m from the top edge of the collector. Wet the
collecting vessel (F.1,1) internally and weigh it; record the mass as m1.
Set up the foam-making nozzle and adjust the nozzle pressure to give a
flow rate of 11,4 I/min. Discharge foam and adjust the height of the
nozzle so that the discharge strikes the collector centrally. Keep the
nozzle horizontal. Stop foam discharge and rinse all the foam from the
collector. Check that the foam solution tank is full. Start discharging
foam and, after (30 + 5) s to allow the discharge to stabilize, place the
collecting vessel, with the discharge outlet closed, below the collector. As
soon as the vessel is full, remove it from the collector, strike the foam
surface level with the rim and start the clock. Weigh the full vessel;
record the mass as ma.

Calculate the expansion, E, as given in Equation (F.1):

E= —Y

m2-m1l

where

V is the volume, expressed in litres, of the collecting vessel (F.1.1);
m1 is the mass, expressed in kilograms, of the empty vessel;
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Assume that the density of the foam solution is 1,0 kg/l.

Open the drainage facility (see F.1.1) and collect the foam solution in the
measuring cylinder to measure the 25 % drainage time. Adjust the
drainage facility such that the drained foam solution may flow out whilst
preventing the passage of foam.

NOTE 9 This may be achieved by controlling the level of the liquid/foam
interface in the plastics tube at the outlet.

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

Assume that the density of the foam solution is 1,0 kg/l.

Open the drainage facility (see F.1.1) and collect the foam solution in a
graduated measuring cylinder to measure the 25 % drainage time.
Adjust the drainage facility such that the drained foam solution can flow
out but the passage of foam is prevented.

NOTE This can be achieved by controlling the level of the liquid/foam
interface in the plastic tube at the outlet.

Annex G Determination of test fire performance
(normative
)

Annex G The tests described in this annex are more expensive and time consuming | G.1 This annex specifies the procedure for determining the test fire

(normative | than the other tests of this part of ISO 7203. It is recommended that they | General performance for low-expansion foam concentrates. The tests described in

) are carried out at the end of the test programme, so as to avoid the this annex are more expensive and time-consuming than the other tests

Determina | expense of unnecessary testing of foam concentrates which do not comply described in this part of ISO 7203. It is recommended that they be

tion of test | in other respects. carried out at the end of the test programme, so as to avoid the expense

fire of unnecessary testing.

performan Testing at temperatures above the range required by this part of ISO

ce (see 7203 can result in poor performance, and does not result in conformity to

clause 13) this part of ISO 7203.

G.1 General condtions

G.1.1 Test series G.2 General conditions

G.1.1.1 A test is successful only if all the appropriate requirements of clause 13 G.2.1 Test series and criteria for success
are met.

G.1.1.2 For foam concentrates not compatible with sea water, carry out two or G.2.1.1 Conduct two or three tests (the third test is not necessary if the first two
three tests (the third test is not necessary if the first two are both Foam are both successful or if neither are successful). The concentrate
successful or if both are not successful). The concentrate complies with concentrat | conforms to Clause 13 if two tests are successful.
clause 13 if two tests are successful. es not

compatible
with sea
water

G.1.1.3 For foam concentrates compatible with sea water, carry out one of the first | G.2.1.2 Conduct one of the first two tests with potable water and the other with
two tests with potable water and the other with the synthetic sea water of | Foam simulated sea water of the composition given in G.5. If both are
G.1.4. If both are successful or if both are not successful, terminate the concentrat | successful, repeat the test with the greater of the two extinction times. If
test series. If only one of the tests is not successful, repeat that test. If this | es the extinction times are identical, repeat the sea water test. If the repeat
repeat test is successful, carry out a second repeat test, otherwise compatible | test is successful, terminate the test series. If the repeat test is
terminate the test series. The concentrate camplies with clause 13 either | with sea unsuccessful, carry out a second repeat test.

a) if the first two tests are successful; or water If one of the first two tests is not successful, repeat that test. If this

b) if one of the first two tests and both repeat tests are successful. repeat test is successful, conduct a second repeat test; otherwise
terminate the test series. The concentrate conforms to Clause 13 if three
tests are successful.

G.1.2 Carry out the tests under the following conditions: G.2.2 Carry out the tests under the following conditions:

Temperatu | Air temperature: (15+5) °C Temperatu | - air temperature (15 + 5) °C;

re and Fuel temperature: (17,5+2,5) °C re and - fuel temperature (17,5 + 2,5) °C;
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wind Water temperature: (17,5+2,5) °C wind - water temperature (17,5 + 2,5) °C;
speed Foam Solution temperature: (17,5£2,5) °C speed - foam solution temperature (17,5 + 2,5) °C;
Maximum wind Speed: 3 m/s in the proximity - maximum wind speed in the proximity of the fire tray 3 m/s.
of the test pan NOTE If necessary, some form of wind-screen can be used.
NOTE 10 If necessary, some form of wind-screen may be used.
G.1.3 During the fire test, record the following: G.2.3 During the fire test, record the following:
Records Records
- air temperature, b) air temperature;
- fuel temperature, ¢) fuel temperature;
- water temperature, d) water temperature;
- foam-Solution temperature, e) foam solution temperature;
- wind speed, f) wind speed;
- extinction time,
- 25 % burnback time (where appropriate).
For quality control purposes, it is recommended that 90 % and 99 % i) extinction time;
control times are recorded. Control times may either be determined j) 25 % burn-back time.
visually by an experienced person or be determined from thermal
radiation measurements. Annex H gives details of one method suitable for NOTE 90 % control time and burn-back time can be determined either
low and medium expansion foams. visually by an experienced person or from thermal radiation
measurements. Annex H gives details of a method suitable for
low-expansion foams.
G.1.4 Prepare a foam solution following the recommendations from the supplier | G.2.4 Prepare a foam solution following the recommendations from the
Foam for the concentration, maximum premix time, compatibility with the test | Foam supplier for concentration, maximum premix time, compatibility with
solution equipment, avoidance of contamination by other types of foam, etc. solution the test equipment, avoiding contamination by other types of foam, etc.
Use potable water to make up the foam solution and, if the manufacturer Use potable water to prepare the foam solution and, if the supplier
claims that the concentrate is suitable for sea water, also make a foam claims that the concentrate is suitable for use in sea water, make a
solution using simulated sea water made up by dissolving the following second foam solution at the same concentration using simulated sea
components. water in accordance with G.5.
G.1.5 Use an aliphatic hydrocarbon mixture having physical properties G.2.5 Use an aliphatic hydrocarbon mixture having physical properties
Fuel according to the following specification: Fuel according to the following specification:

Distillation range: 84 °Cal105°C

Maximum differente between

initial and final boiling Points: 10 °C

Maximum aromatic content: 1%

Density at 15 8C: (7

NOTE 11 Typical fuels meeting this specification are n-heptane and

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

b) maximum difference between initial and final boiling points: 10 °C;
¢) maximum aromatic content: 1 % mass fraction;

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 G.2.1 is
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certain solvent fractions sometimes referred to as commercial heptane.
The surface tension ofn-heptane measured in accordance with E.2 is

22 mN/m.
NOTE 2 Typical fuels meeting this specification are certain solvent

approximately 20 mN/m. fractions sometimes referred to as commercial heptane.
G.2 See table 1. G.4 Gentle applicantion fire test
Gentle
applicatio
n
G.2.1 Apparatus G.4.1 The usual laboratory apparatus and, in particular, the following.
Apparatus
G.2.1.1 Circular fire tray, made of steel with a vertical steel backboard (1 + 0,05) G4.1.1 Circular fire tray, stainless steel grade 314, with dimensions as follows:
m high and (1 £ 0,05) m long, fitted as closely as possible along the curved - internal diameter at rim (2400 + 25) mm;
top of the curved wall, or formed by an extension of the wall. The - depth (200 £ 15) mm;
dimensions of the tray are as follows: - nominal thickness of steel wall 2,5 mm.
Internal diameter at rim: (2400 = 25) mm
Depth: (200 + 15) mm
Naminal thickness of steel wall: 2,5 mm
Area: approximitely
4,25 m?

G.4.1.2 Backboard, vertical, stainless steel, (1 + 0,05) m high and (1 + 0,05) m
long and 2,5 mm thick, fitted as closely as possible along the top of the
tray wall, or formed by an extension of the tray wall.

NOTE The tray has an area of approximately 4,52 m2.
G.2.1.2 Foam-making nozzle, in accordance with F.1.3. G.4.1.3 Foam-making equipment, as described in F.1.3.
G.2.1.3 Burnback pot, made of steel with nominal thickness 2,5 mm, (300 + 5) mm | G.4.1.4 Burn-back pot, stainless steel, of nominal thickness 2,5 mm, diameter
in diameter and (250 £ 5) mm high. (300 + 5) mm and height (250 + 5) mm.
G.2.2 Place the tray (G.2.1.1) downwind from the nozzle (G.2.1.2) directly on the | G.4.2 Place the tray directly on the ground and ensure that it is level. Set up
Prodecure | ground and ensure that it is level. Add approximately 90 litres of potable | Test the foam nozzle horizontally, (1 + 0,05) m above the fuel level, in a
water and check that the base of the tray is completely covered. Set up the | procedure | position where the central part of the foam discharge strikes the centre

foam-making nozzle horizontally, (1 + 0,05) m above the fuel level, in a
position where the central part of the foam discharge will strike the
centre axis of the backboard (0,5 + 0,1) m above the fuel level (see
figureG.1). Add (144 + 5) litres of fuel, to give a nominal freeboard of 150
mm.

Ignite the tray not more than 5 min after adding the fuel, and allow it to
burn for (60 + 5) s after the surface of the fuel is fully ablaze. Then start
applying foam. Record the extinction time as the period between the start
of foam application and extinction. For the purposes of this test,
extinction is considered to have occurred when the entire fuel surface is
covered by foam and when:

a) for class III foams, all the flames have disappeared;

b) for class IT and I foams, the only remaining flames are reduced to only
one or more flickers within 0,1 m of the rim of the tray, are not more than
0,15 m higher than the rim, with an aggregate flame front (i.e.
disregarding any space between flickers not more than 0,5 m measured

axis of the backboard (0,5 + 0,1) m above the fuel level (see Figure G.2).
Clean the tray. Add approximately 90 1 of water and check that the base
is completely covered. Add (144 + 5) 1 of fuel, to give approximately 150
mm between the fuel surface and the top of the tray wall.

Ignite the fuel not less than 3 min, and not more than 5 min, after
adding it. Start foam application (60 + 2) s after full involvement of the
surface of the fuel. Readjust the nozzle to ensure that the jet continues
to hit the centre of the backboard. Apply foam for (300 + 2) s. If the fire is
extinguished, record the extinction time as the period from the start of
foam application and until the time when all flames are extinguished.
NOTE 1 If a foam has achieved a burn-back resistance level A at
extinguishing performance class I or II on the forceful application test, it
is not necessary to test it using gentle application.

NOTE 2 Extinction is not required for foams that have successfully
extinguished the forceful application test of G.3 without achieving
burn-back resistance level A.
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around the rim) and which do not increase in intensity during the period
before burnback.

Apply foam for (300 = 2) s. Stop applying foam and, after a further (300 +
10) s, place the burnback pot (G.2.1.3) containing (2 + 0,1) litres of fuel in
the centre of the tray and ignite. Record the time when 25 % of the tray is
covered with sustained flames, ignoring any faint blue or barely visible
transient flames.

NOTE 3 Foams that do not extinguish the gentle application test of this
clause can have a reduced burn-back resistance level because of flames
remaining after foam application.

If the fire is not extinguished within (300 + 2) s and the foam has not
achieved extinguishing performance class I or II, terminate the test.
After an additional (300 + 10) s, place the burn-back pot, containing (2 +
0,1) 1 of fuel, in the centre of the tray and ignite. Record the 25 %
burn-back time.

G.3 See table 1. G.3 Forceful application fire test
Forceful
applicatio
n
G.3.1 As in G.2.1, except that the tray does not have a backboard. G.3.1 The usual laboratory apparatus and the apparatus listed in G.4.1,
Apparatus Apparatus | except that the tray does not have a backboard.
G.3.2 Place the tray (see G.3.1) downwind from the nozzle (G.2.1.2), generally | G.3.2 Set up the tray and nozzle generally in accordance with G.4.2 but
Procedure | in accordance with G.2.2, but position the nozzle so that the central part | Procedure | position the nozzle so that the central part of the foam discharge falls
of the foam discharge will fall directly onto the fuel surface, at a point (1 + directly on the fuel surface at a point (1 = 0,1) m from the edge of the
0,1) m from the edge of the tray furthest from the nozzle (see figure G.2). tray furthest from the nozzle (see Figure G.1).
Ignite the fuel of adding it and allow it to burn for (60 + I) S Ignite the fuel after adding it and allow to burn for
after the surface of the fuel is fully ablaze. Apply foam for (180 + 2) s and, (60 £ I) s after full involvement of the surface of the fuel. Apply foam for
if the fire is extinguished, record the extinction time. Stop applying foam (180 = 2) s. If the fire is extinguished prior to the end of foam application,
and, if the fire is not extinguished, wait to see if any remaining flames are record the extinction time as the period from the start of foam
extinguished and record the extinction time. After a further (300 + 10) s, application until the time when all flames are extinguished.
place the burnback pot (G.2.1.3) containing (2 + 0,1) litres of fuel in the Stop applying foam and, if the fire is not extinguished, wait to see if any
centre of the tray and ignite. Record the time when 25 % of the tray is remaining flickers of flame are extinguished and record the extinction
covered with sustained flames, ignoring any faint blue or barely visible time.
transient flames. (300 + 10) s after stopping foam application, place the burn-back pot
containing (2 + 0,1) 1 of fuel in the centre of the tray and ignite. Visually
estimate when 25 % of the tray is covered by sustained flames or by
“flare up” flames (see Note), ignoring any faint, barely visible, or
transient flames. Record the time elapsed since ignition of the burn-back
pot as the 25 % burn-back time.
G.5 Prepare the simulated sea water by dissolving the components as given
Simulated | in Table G.1.
sea water
Annex H Description of a radiation measurement method Annex H Description of a radiation measurement method
(informati (informati
ve) ve)
H.1 Radiation measurement is a convenient and objective way to monitor the | H.1 Radiation measurement is a convenient and objective way to monitor
Evaluatio | performance of a foam during the fire performance test. 1t reduces the Evaluatio | the performance of a foam during the fire performance test. It reduces
n need for visual observations (except for flame flickers and time necessary | n the requirement for visual observations (except for flame flickers and
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for complete extinction).

This annex describes the equipment and procedure® used in a series of
tests in one testing laboratory, and the methods used to interpret and
present the results.

The method is suitable for low and medium expansion foams but not for
high expansion foams.

the time necessary for complete extinction).

This annex describes the equipment and procedure used in a series of
tests in one testing laboratory, and the methods used to interpret and
present the results. See Reference [8] for additional details. The method
is suitable for low- and medium-expansion foams but not for
high-expansion foams.

H.2 Radiometers should be placed diametrically in relation to the tray as H.2 Radiometers should be placed diametrically in relation to the tray, as
General shown in figure H.1. The distance between the meters and the rim of the | General shown in Figure H.1. The distance between the meters and the rim of
arrangeme | tray should be not less than twice the diameter (D) of the tray and the arrangeme | the tray should be not less than twice the diameter, D, of the tray; the
nt of test height above the rim not less than 1,5 m. nt of test height above the rim should be not less than 1,5 m.
NOTE 12 The maximum distance is limited by the sensitivity of the NOTE The maximum distance is limited by the sensitivity of the
radiometers. radiometers.
Radiation levels should be recorded continuously or with intervals not Radiation levels should be recorded continuously or with intervals not
exceeding 1 s. exceeding 1 s.
H.3 Two radiometers of type Gordon or Schmidt-Boelter should be used. The H.3 Two radiometers? of the Gordon or Schmidt-Boelter type should be used.
Technical meters should be cooled with water. The temperature of the cooling water | Technical The meters should be cooled with water. The temperature of the cooling
data for should be (30 + 10) °C, held cong data for water should be (30 + 10) °C, held constant during the measurements.
radiomete | The radiometers absorb at least 90 % of the incoming radiation within the | radiomete | The radiometers absorb at least 90 % of the incoming radiation within
rs¥ range of wavelengths 0,6 um to 15,0 pm. rs the range of wavelengths 0,6 pm to 15 pm.
For a fully developed fire, the radiometer reading should be not less than For a fully developed fire, the radiometer reading should be not less than
0,6 times full scale. 0,6 times the full scale.
The radiometers should have maximum non-linearity of = 3 % of nominal The radiometers should have maximum non-linearity of +3 % of nominal
range of measurement, and a maximum response time of 2 s (up to 63 % of range of measurement, and a maximum response time of 2 s (up to 63 %
full response). of full response).
NOTE 13 A radiometer with protective glass could be used, provided that A radiometer with a protective glass may be used, provided that the
the requirements on spectral sensitivity are satisfied. If it is assumed to requirements on spectral sensitivity are satisfied. If it is considered
be necessary, the utilization of the range of measurement specified above necessary, the utilization of the range of measurement specified above
could be changed, if the radiometers have a better linearity. Less than may be changed if the radiometers have a better linearity. Less than
40 % utilization is not advisable, as the influence of 40 % utilization is not advisable, as the influence of background
background radiation might cause an effect that is too high. radiation can have too great an effect.
D The Medtherm Series 64 supplied by Medtherm Corp., PO Box 412,
Huntsville, AL, USA is an example of suitable apparatus available
commercially. 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 apparatus.
H.4 Correct the output from the two radiometers by deducting the background | H.4 Correct the output from the two radiometers by deducting the
Procedure | radiation recorded from 5 s to 10 s after the moment of complete Procedure | background radiation recorded from 5 s to 10 s after the moment of

extinction.

Determine the average value of the two radiometers.

Determine the average value of time of recorded radiation during the 25 s
period from 30 s to 5 s before the start of the foam application (see figure
H.2).

Determine the relative radiation by dividing the output by the average

value obtained in accordance with the preceding paragraph.

complete extinction.

Determine the average value of the two radiometers.

Determine the average value of time of recorded radiation during the 25
s period beginning at 30 s before the start of the foam application and
ending 5 s before the start of the foam application (see Figure H.2).
Determine the relative radiation by dividing the output by the average
value obtained in accordance with the preceding paragraph.
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The instantaneous radiation values are subject to random fluctuation. A
smoother curve, which facilitates interpretation, can be obtained by
plotting radiation values averaged over a period of + 5 s for each time
value.

The adjusted relative radiation is shown for the extinguishing test in
figure H.3 and for the burnback test in figure H.4. A control of 90 % is
equivalent to the relative radiation 0,1.

The description above implies that computer-controlled measuring
practice should be applied.

The instantaneous radiation values are subject to random fluctuation. A
smoother curve, which facilitates interpretation, can be obtained by
plotting radiation values averaged over a period of +5 s for each time
value.

The adjusted relative radiation is shown for the extinguishing test in
Figure H.3 and for the burn-back test in Figure H.4. A control of 90 % is
equivalent to the relative radiation 0,1.

The description above implies that computer-controlled measuring
practices should be applied.

Annex J Compatibility Annex I Compatibility
(informati (informati
ve) ve)
J.1 Where foam and powder might be applied simultaneously or successively, | 1.1 Where foam and powder can be applied simultaneously or successively,
Compatibi | users should ensure that any unfavourable interaction does not cause an | Compatibi | users should ensure that any unfavourable interaction does not cause an
lity unacceptable loss of efficiency. lity unacceptable loss of efficiency.
between between
foam foam
concentrat concentrat
es and fire es and fire
extinguish extinguish
ing ing
powders powders
J.2 Foam concentrates of different manufacture, grade or class are frequently | 1.2 Foam concentrates of different manufacture, grade or class are
Compatibi | incompatible and should not be mixed unless it has first been establishied | Compatibi | frequently incompatible and should not be mixed, unless it has first been
lity that an unacceptable loss of efficiency does not result. lity established that an unacceptable loss of efficiency does not result.
between between
foam foam
concentrat concentrat
es es
Annex K Typical anticipated performance for various types of foam concentrate Annex J Typical anticipated performance for various types of foam concentrate
(informati (informati
ve) ve)
Annex K Small-scale fire test
(informati
ve)
K1 Annex G describes large-scale fire tests for type approval. This annex
General describes a small-scale fire test which can be suitable for quality control
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purposes.

The test should not be run outdoors as the results are very sensitive to
any kind of air flow.

To analyse the compatibility between foams and dry chemical powder,
this test should be repeated according to the procedure given in K.3.

K.2 Apparatus

K.2.1 Fire tray, circular, brass, as shown in Figure K.1, with a turned-over rim
and a drain point with valve
at the centre of the conical base, with dimensions as follows:

— internal diameter at rim (565 + 5) mm;

— height of vertical wall (150 + 5) mm;

— height of conical base (30 + 5) mm;

— thickness of vertical wall (1,2 + 0,2) mm.

NOTE The tray has an area of approximately 0,25 m2.

The fire tray is supported approximately 1 m above the ground on a steel
frame with four legs. The tray is normally placed beneath a suitable
fume extraction hood that can extract the smoke without interfering
with the fire.

K.2.2 Burn-back pot, brass, with a turned-over rim, fitted with four studs at
the base to give an overall height of (96 + 2) mm, with dimensions as
follows:

— internal diameter at rim (120 + 2) mm;

— internal depth (80 + 2) mm:;

— thickness of wall (1,2 + 0,2) mm.

A chain fitted to the rim allows lifting of the burn-back pot using a metal
rod.

K.2.3 Foam-making nozzle, as shown in Figure K.2, which has a nominal flow
rate of 5,0 /min at 700 kPa (7 bar) when tested with water.

It is fitted with an adjustable collar to allow ejection of the foam from the
side of the nozzle and, thus, variation of the foam flow rate through the
outlet. The foam flow rate can also be controlled by adjusting the
pressure applied to the foam solution.

K.2.4 Fuel, consisting of an aliphatic hydrocarbon mixture as specified in
G.2.5.

K.3 Test procedure

K.3.1 Carry out the test under the following conditions:

Test — air temperature (15 + 5) °C;

conditions | — fuel temperature (17,5 + 2,5) °C;

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

K.3.2 Position the foam nozzle horizontally with the by-pass holes in the

Set-up adjustable collar facing downwards at a height of (150 + 5) mm above the
rim of the fire tray (see Figure K.1).

Prepare the foam solution following the recommendations of the
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supplier for concentration, maximum premix time, compatibility with
test equipment, avoiding contamination by other types of foam, etc.

Set the nozzle pressure to 700 kPa (7 bar) and the foam flow rate to (0,75
+ 0,025) kg/min by adjusting the collar and, if necessary, reducing the
nozzle pressure. It is convenient to collect the foam in a tared vessel for 6
s and to weigh it to calculate the flow rate.

Position the nozzle while keeping it horizontal so that the foam strikes
the centre of the fire tray. Shut off the foam discharge. Clean the tray
and close the drain valve.

K.3.3
Fire test

Place (9 £ 0,1) 1 of fuel in the tray, and (0,3 = 0,01) 1 of fuel in the
burn-back pot.

(120 + 2) s after fuelling, ignite the fuel and allow to burn for (60 + 2) s
before starting foam application. Apply foam for (120 + 2) s to the centre
of the tray and record the times from the start of foam application to

90 % control, 99 % control, and complete extinction.

At the end of foam application, ignite the fuel in the burn-back pot, and
(60 £ 2) s after the end of foam application, lower the pot into the centre
of the tray with a metal rod, taking care not to allow foam to enter the
pot. Record as the burn-back time the time taken from positioning of the
burn-back pot to permanent full reinvolvement of the fire tray surface in
flames.
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(82) IS0 7203-2:1995 (Fire extinguishing media -Foam concentrates-)

(23)

ISO 7203-2:2011 (Fire extinguishing media -Foam concentrates-)

188 S 188 S
Foreword ISO (the International Organization for Standardization) is a worldwide Foreword ISO (the International Organization for Standardization) is a worldwide
federation of national standards bodies (ISO member bodies). The work of federation of national standards bodies (ISO member bodies). The work of
preparing International Standards is normally carried out through ISO preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which technical committees. Each member body interested in a subject for which
a technical committee has been established has the right to be a technical committee has been established has the right to be
represented on that committee. International organizations, represented on that committee. International organizations,
governmental and non-governmental, in liaison with ISO, also take part governmental and non-governmental, in liaison with ISO, also take part
in the work. ISO collaborates closely with the International in the work. ISO collaborates closely with the International
Electrotechnical Commission (IEC) on all matters of electrotechnical Electrotechnical Commission (IEC) on all matters of electrotechnical
standardization. standardization.
Draft International Standards adopted by the technical committees are International Standards are drafted in accordance with the rules given in
circulated to the member bodies for voting. Publication as an the ISO/IEC Directives, Part 2.
International Standard requires approval by at least 75 % of the member
bodies casting a vote.
International Standard ISO 7203-2 was prepared by Technical Committee Draft International Standards adopted by the technical committees are
ISO/TC 21, Equipment for fire protection and fire fighting, Subcommittee circulated to the member bodies for voting. Publication as an
SC 6, Extinguishing media for fire fighting. International Standard requires approval by at least 75 % of the member
ISO 7203 consists of the following parts, under the general title Fire bodies casting a vote.
extinguishing media - Foam concen tra tes:
- Part 1: Specifica tion for low expansion foam concentrates for top
application to wa ter-immiscible liquids
- Part 2: Specification for medium and high expansion foam concentrates
for top application to water-immiscible liquids
- Part 3: Specification for low expansion foam concentrates for top
application to water-miscible liquids
Annexes A, B, C, D, E, F and G form an integral part of this part of ISO
7203. Annexes H and J are for information only. ISO 7203 consists of the following parts, under the general title Fire
extinguishing media — Foam concentrates:
— Part 1: Specification for low-expansion foam concentrates for top
application to water-immiscible liquids
— Part 2: Specification for medium- and high-expansion foam concentrates
for top application to waterimmiscible liquids
— Part 3: Specification for low-expansion foam concentrates for top
application to water-miscible liquids
Introducti | Firefighting foams are widely used to control and extinguish fires of Introducti | Firefighting foams are widely used to control and extinguish fires of
on flammabe liquids and for inhibiting reignition. They may also be used to on flammable liquids and for inhibiting reignition. They can also be used to

prevent ignition of flammable liquids and, in certain conditions,
extinguish fires of solid combustibles.

Foams may be used in combination with other extinguishing media,
particularly halons, carbon dioxide and powders, which are the subject of
other International Standards including those listed below:

prevent ignition of flammable liquids and, in certain conditions,
extinguish fires of solid combustibles.

Foams can be used in combination with other extinguishing media,
particularly halons, carbon dioxide and powders, which are the subject of
other International Standards including ISO 5923, ISO 6183, ISO 7201-1,
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ISO 5923: 1989, Fire protection - Fire extinguishing media - Carbon
dioxide.

IS0 6183: 1990, Fire protection equipment - Carbon dioxide extinguishing
Systems for use on premises - Design and installa tion.

ISO 7201-1 :1989, Fire protection - Fire extinguishing media -
Halogenated hydrocarbons - Part 1: Specifications for halon 1217 and
halon 1301.

ISO 7201-2: 1991, Fire extinguishing media - Halogenated hydrocarbons -
Part 2: Code of practice for safe handling and transfer procedures of halon
1211 and halon 1301.

ISO 7202:1987, Fire protection - Fire extinguishing media - Powder.

A specification for foam Systems designed in accordance with this part of
ISO 7203 is being prepared and will be published as:

ISO 7076: -1), Fire protection equipment - Automatic extinguishing
systems for applying low, medium and high expansion foam.

Attention is drawn to annex J which deals with the compatibility of foam
concentrates, and the compatibility of foams and powders.

ISO 7201-2 and ISO 7202. A specification for foam systems (ISO 7076),
which is cited in this part of ISO 7203, is under preparation.

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

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

This part of ISO 7203 specifies the essential properties and performance
of liquid foam concentrates used to make medium- or high-expansion
foams or both for the control, extinction and inhibition of reignition of
fires of water-immiscible liquids. Minimum performance on certain test
fires is specified.

1 This part of ISO 7203 specifies the essential properties and performance 1
Scope of liquid foam concentrates used to make medium and/or high expansion Scope
foams for the control, extinction and inhibition of reignition of fires of
water-immiscible liquids. Minimum performance on certain test fires is
specified.
2 The following standards contain provisions which, through reference in 2
Normative | this text, constitute provisions of this part of ISO 7203. At the time of Normative
references | publication, the editions indicated were valid. All standards are subject to | references

revision, and parties to agreements based on this part of ISO 7203 are
encouraged to investigate the possibility of applying the most recent
editions of the standards indicated below. Members of IEC and ISO
maintain registers of currently valid International Standards.

ISO 304:1985, Surface active agents - Determination

of surface tension by drawing up liquid films.

ISO 3310-1 : 1990, Test sieves - Technical requirements and testing - Part
1: Test sieves of metal wire cloth.

ISO 3696: 1987, Water for analytical laboratory use - Specification and
test me thods.

ISO 3734:1976, Crude Petroleum and fuel oils — Determination of water
and sediment — Centrifuge method.

ISO 7203-1 :1995, Fire extinguishing media - Foam

concentrates - Part 1: Specification for low expansion foam concentrates
for top application to water-immiscible liquids.

BS 5117:1989, Testing corrosion inhibiting, engine coolant concentrate

The following referenced documents are indispensable for the application
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.

ISO 304, Surface active agents — Determination of surface tension by
drawing up liquid films

ISO 3310-1, Test sieves — Technical requirements and testing — Part 1:
Test sieves of metal wire cloth

ISO 3696:1987, Water for analytical laboratory use — Specification and
test methods

ISO 3734, Petroleum products — Determination of water and sediment in
residual fuel oils — Centrifuge method

ISO 7203-1, Fire extinguishing media — Foam concentrates — Part 1:
Specifications for low-expansion foam concentrates for top application to
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(antifreeze) - Part 1: Methods of test for determination of physical and
chemical properties - Sec tion 1.3: Determination o f freezing point.

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

3 For the purposes of this part of ISO 7203, the following definitions apply. | 3 For the purposes of this document, the following terms and definitions
Definition Terms and | apply.
S definitions
3.1 Values declared by the foam concentrate supplier for the chemical and 3.1 value declared by the foam concentrate supplier for the chemical and
caracterist | physical properties and the performances of the foam and foam solution. characteri | physical properties and the performances of the foam, foam solution, and
ic values stic value | foam concentrate
3.2 Time for 25 % of the liquid content of a foam to drain out. 3.2 time for 25 % of the liquid content of a foam to drain out
25% 25%
drainage drainage
time time
3.3 Time for 50 % of the liquid content of a foam to drain out. 3.3 time for 50 % of the liquid content of a foam to drain out
50% 50%
drainage drainage
time time
3.4 Ratio of the volume of foam to the volume of the foam solution from which | 3.4 ratio of the volume of foam to the volume of the foam solution from which
expansion | it was made. expansion | it was made
3.5 Applied to foam with expansion in the range 1 to 20, and to associated 3.5 with expansion in the range 1 to 20, as applied to foam and to associated
low equipment, systems and concentrates. low-expan | equipment, systems and concentrates
expansion sion
3.6 Applied to foam with expansion in the range 21 to 200 and to associated 3.6 with expansion in the range 21 to 200, as applied to foam and to
medium equipment, systems and concentrates. medium-e | associated equipment, systems and concentrates
expansion xXpansion
3.7 Applied to foam with expansion greater than 201 and to associated 3.7 with expansion greater than or equal to 200, as applied to foam and to
high equipment, systems and concentrates. high-expa | associated equipment, systems and concentrates
expansion nsion
3.8 Aggregate of air-filled bubbles formed from an aqueous Solution of a 3.8 (firefighting) aggregate of air-filled bubbles formed from an aqueous
foam suitable foam concentrate. foam solution of a suitable foam concentrate
(firefightin
g)
3.9 Liquid which, when mixed with water in the appropriate concentration, 3.9 liquid which, when mixed with water in the appropriate concentration,
(foam) gives a foam solution. foam gives a foam solution
concentrat concentrat
e e

concentrat

e
3.10 Foam concentrate derived from hydrolized protein materials. 3.10 foam concentrate derived from hydrolised protein materials
protein protein
foam foam
concentrat concentora
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e (P tion P
3.11 Protein foam concentrate with added fluorinated surface active agents. 3.11 protein foam concentrate with added fluorinated surface-active agents
fluoroprot fluoroprot
ein foam ein foam
concentrat concentrat
e (FP) e FP
3.12 Foam concentrate based on a mixture of hydrocarbon surface active 3.12 foam concentrate based on a mixture of hydrocarbon surface-active agents
synthetic agents and which may contain fluorocarbons with additional stabilizers. Synthetic and which can contain fluorocarbons with additional stabilizers
foam foam
concentrat concentrat
e (S) eS
3.13 Foam concentrate resistant to breakdown when applied to the surface of 3.13 foam concentrate resistant to breakdown when applied to the surface of
alcohol-res | alcohol or other polar solvents. alcohol-res | alcohol or other water-miscible solvents
istant istant
foam foam
concentrat concentrat
e (AR) e
AR
3.14 Foam concentrate based on a mixture of hydrocarbon and fluorinated 3.14 foam concentrate based on a mixture of hydrocarbon and fluorinated
aqueous surface active agents with the ability to form an aqueous film on the aqueous surface-active agents with the ability to form an aqueous film on the
film-formi | surface of some hydrocarbons. film-formi | surface of some hydrocarbons
ng foam ng foam
concentrat concentrat
e (AFFF) e
AFFF
3.15 Fluoroprotein foam concentrate which has the ability to form an aqueous | 3.15 fluoroprotein foam concentrate that has the ability to form an aqueous
film-formi | film on the surface of some hydrocarbons. film-formi | film on the surface of some hydrocarbons
ng ng
fluoroprot fluoroprot
ein foam ein foam
concentrat concentrat
e (FFFP) e
FFFP
3.16 solution of foam concentrate and water. 3.16 Solution of foam concentrate and water
foam foam
solution solution
3.17 Application of foam to fall derectly onto the sureface of a liquid fuel. 3.17 application of foam such that it falls directly onto the surface of a liquid
forceful forceful fuel
applicatio applicatio
n n
3.18 Application of foam indeirectly to the surface of a liquid fuel via a 3.18 application of foam indirectly to the surface of a liquid fuel via a
gentle backboard, tank wall or other surface. gentle backboard, tank wall or other surface
applicatio applicatio
n n
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3.19 Insoluble particles in the foam concentrate. 3.19 Insoluble particles in the foam concentrate
sediment sediment
3.20 Measure of the ability of one liquid to spontaneously spread across the 3.20 value calculated from the measured surface and interfacial tensions to
spreading | surface of another. spreading | indiecate the ability of one liquid to spontaneously spread across the
coefficient coefficient | surface of another
4 Classification and uses of foam concentrates 4 Classification and uses of foam concentrates
4.1 The foam concentrate shall be classified as medium and/or high expansion | 4.1 The foam concentrate shall be classified as medium- or high-expansion or
Classificat | and shall comply with the appropriate requirements. Classificat | both and shall comply with the appropriate requirements.
ion ion
4.2 If a foam concentrate is marked as suitable for use with sea water, the 4.2 If a foam concentrate is marked as suitable for use with sea water, the
Use with recommended concentrations for use with fresh water and sea water shall | Use with recommended concentrations for use with fresh water and sea water shall
sea water | be identical. sea water | be identical.
5 Before and after temperature conditioning in accordance with A.2, the 5 Before and after temperature conditioning in accordance with A.2, the
Tolerance foam concentrate, if claimed by the supplier not to be adversely affected Tolerance foam concentrate, if claimed by the supplier not to be adversely affected
of the by freezing and thawing, shall show no visual sign of stratification and of the by freezing and thawing, shall show no visual sign of stratification and
foam non-homogeneity, when tested in accordance with annex B. foam non-homogeneity, when tested in accordance with Annex B.
concentrat | Foam concentrates complying with this clause shall be tested for concentrat | Foam concentrates complying with this clause shall be tested for
eto compliance with the appropriate requirements given in other clauses of eto compliance with the appropriate requirements given in other clauses of
freezing this part of freezing this part of ISO 7203 after freezing and thawing in accordance with A.2.1.
and ISO 7203 after freezing and thawing in accordance with A.2.1. and
thawing thawing
6 Sediment in the foam concentrate 6 Sediment in the foam concentrate
6.1 Any Sediment in the concentrate prepared in accordante with A.1 shall be | 6.1 Any sediment in the concentrate prepared in accordance with A.1 shall be
Sediment dispersible through a 180 pm sieve, and the percentage volume of Sediment dispersible through a 180 pm sieve, and the volume percentage of
before sediment shall be not more than 0.25 %, when tested in accordance with bofore sediment shall be not more than 0,25 % when tested in accordance with
ageing annex C. ageing Annex C.
6.2 Any Sediment in the concentrate aged in accordance with C.1 shall be 6.2 Any sediment in the concentrate aged in accordance with C.1 shall be
Sediment dispersible through a 180pum sieve, and the percentage volume of Sediment dispersible through a 180 pm sieve, and the volume percentage of
after sediment shall be not more than 1.0 %, when tested in accordance with after sediment shall be not more than 1,0 % when tested in accordance with
ageing annex C. ageing Annex C.
7 Before and after temperature conditioning in accordance with A.2, the 7 Determination of viscosity for pseudo-plastic foam concentorates
Comparati | flow rate of the concentrate shall be not less than the flow rate achieved
ve fluidity | with a reference liquid of kinematic viscosity 200 mm?2/s, when tested in
of the accordance with annex D.
foam
concentrat
e
7.1 The viscosity of the foam concentrate at the lowest temperature for use
Newtonian | claimed by the manufacturer shall be determined in accordance with ISO
foam 3104. If the viscosity is greater than 200 mm/s, the container shall be
concentrat | marked “This concentrate can require special proportioning equipment”.
e
7.2 The viscosity of the foam concentrate shall be determined in accordance
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Pseudo-pla | with Annex D. If the viscosity at the lowest temperature for use is greater
stic foam than or equal to 120 mPa/s at 375/s, the container shall be marked
concentrat | “Pseudo-plastic foam concentrate. This concentrate can require special
es proportioning equipment”.
8 pH of the foam concentrate 8 pH of the foam concentrate
8.1 The pH of the foam concentrate, before and after temperature 8.1 The pH of the foam concentrate, before and after temperature
pH limits conditioning in accordance with A.2, shall be not less than 6.0 and not pH limits conditioning in accordance with A.2, shall be not less than 6,0 and not
more than 915 at more than B}5 at (20 + 2) °C.
(20+2) °C.
8.2 If there is a differente of more than . pH unit between the two values 8.2 The difference in pH between before and after temperature conditioning
Sensitivity | (before and after temperature conditioning), the foam concentrate shall be | Sensitivity | shall not be greater than - pH units.
to designated as temperature sensitive. to
temperatu temperatu
re re
9 Surface tension of the foam solution 9 Surface tension of the foam solution
9.1 The surface tension of the foam solution prepared from the concentrate, 9.1 The surface tension of the foam solution prepared from the concentrate,
Before before temperature conditioning in accordance with A.2, at the supplier’s | Before before temperature conditioning in accordance with A.2, at the supplier's
temperatu | recommended concentration, shall be within +£10% of the characteristic temperatu | recommended concentration, shall be within £10 % of the characteristic
re value when determined in accordance with E.2. re value when determined in accordance with E.2.
conditioni conditioni
ng ng
9.2 The surface tension of the foam Solution prepared from the concentrate, 9.2 The surface tension of the foam solution prepared from the concentrate,
Temperatu | after temperature conditioning in accordance with A.2, at the supplier’s Temperatu | after temperature conditioning in accordance with A.2, at the supplier's
re recommended concentration, shall be determined in accordance with E.2. | re recommended concentration, shall be determined in accordance with E.2.
sensitivity | If the value obtained after temperature conditioning is less than 0.95 sensitivity | The value obtained after temperature conditioning shall not be less than
times, or more than 1.05 times, the value obtained before temperature 0,95 times, or more than 1,05 times, the value obtained before
conditioning, temperature conditioning.
10 Interfacial tension between the foam solution and cyclohexane 10 Interfacial tension between the foam solution and cyclohexane
10.1 The differente between the interfacial tension between the foam solution | 10.1 Before temperature conditioning in accordance with A.2, the difference
Before prepared from the foam concentrate, before temperature conditioning in Before between the interfacial tension between the foam solution prepared from
temperatu | accordante with A.2, and cyclohexane (when determined in accordance temperatu | the foam concentrate and cyclohexane (when determined in accordance
re with E.3) and the characteristic value, shall not exceed 1.0 mN/m or 10 % | re with E.3) and the characteristic value for interfacial tension shall not
conditioni | of the characteristic value, whichever is the greater. conditioni | exceed 1,0 mN/m or 10 % of the characteristic value, whichever is the
ng ng greater.
10.2 The interfacial tension between the foam solution prepared from the foam | 10.2 After temperature conditioning in accordance with A.2, the interfacial
Temperatu | concentrate, after temperature conditioning in accordance with A.2, and Temperatu | tension between the foam solution prepared from the foam concentrate
re cyclohexane shall be determined in accordance with E.3. re and cyclohexane shall be determined in accordance with E.3.
sensitivity | If the two values obtained before and after temperature conditionin sensitivity | The two values obtained before and after temperature conditioning shall

differ by more than 0.5 mN/m or

not differ by more than 0,5 mN/m.
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11 The spreading coefficient of the foam solution prepared from a 11 Before and after temperature conditioning in accordance with A.2, the
Spreading | concentrate claimed by the supplier to be “film-forming”, before and after | Spreading | spreading coefficient of the foam solution prepared from a concentrate
coefficient | temperature conditioning in accordance with A.2, calculated in coefficient | claimed by the supplier to be “film-forming” shall be positive when
of the accordance with E.4, shall be positive. of the calculated in accordance with E.4.
foam NOTE 1 Foam concentrates complying with this clause are more likely to | foam NOTE Foam concentrates complying with this clause are more likely to be
solution on | be of type AFFF or FFFP than of type FP, P or S. solution on | of type AFFF or FFFP than of type FP, P or S.
cyclohexan cyclohexan
e e
12 Expansion and drainage of foam 12 Expansion and drainage of foam
12.1 Medium expansion foam concentrates
12.1.1 Limits
12.1.1.1 The foam produced from the foam concentrate, before and after 12.1 The foam produced from the foam concentrate, before and after
temperature conditioning in accordance with A.2, with potable water and, | Medium-e | temperature conditioning in accordance with A.2, with potable water and,
if appropriate, with the synthetic sea water of G.1.4, shall have an Xpansion if appropriate, with the synthetic sea water of H.2.4, shall have an
expansion of not less than 50, and 25 % and 50 % drainage times within £ | foam expansion of not less than 50 when tested in accordance with Annex F.
20 % of the characteristic values, when tested in accordance with F.1. concentrat
es —
Limits
12.1.1.2 If the foam concentrate is marked as suitable for use with sea water [see
14.1 j)], the foam produced from the foam concentrate with the synthetic
sea water of G.1.4, when tested in accordance with F.1, shall have an
expansion as follows:
a) if the characteristic value is less than 100, within + 10 of the expansion
value obtained from the same sample of foam concentrate tested with
potable water (see 12.1.1.1); or
b) if the characteristic value is not less than 100, not less than 0.9 times
and not more than 1.1 times the expansion value obtained from the same
sample of foam concentrate tested with potable water (see 12.1.1.1 ).
NOTE 2 Expansion is a function of the foam concentrate and the branch
pipe (see figure F.2). The test branch pipe of F.1 tends to give expansions
higher than some other equipment, so the minimum expansion is greater
than that given in the definition for medium expansion (see 3.6).
12.1.2Tem | If the value for expansion, and/or 25 % drainage time and/or 50 %
perature drainage time, obtained after temperature conditioning is less than 0.8
sensitivity | times, or more than 1,2 times, the corresponding value obtained before
temperature conditioning, the foam concentrate shall be designated as
temperature sensitive.
12.2 High expansion foam concentrates
12.2.1 Limits
12.2.1.1 The foam produced from the foam concentrate, before and after 12.2 The foam produced from the foam concentrate, before and after
temperature conditioning in accordance with A.2, with potable water shall | High-expa | temperature conditioning in accordance with A.2, with potable water and,
have an expansion of not less than 201, and a 50 % drainage time of not nsion foam | if appropriate, with the synthetic sea water of 1.2.4, shall have an
less than 10 min within + 20 % of the characteristic value, when tested in | concentrat | expansion of not less than 201 when tested in accordance with Annex G.
accordance with F.2. e — Limits
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12.2.1.2 If the foam concentrate is marked as suitable for use with sea water [see

14.1j)], the foam produced from the foam concentrate with sea water shall

have an expansion not less than 0,9 times and not more than 1,1 times

the expansion value obtained from the same sample of foam concentrate

tested with potable water (see 12.2.1.1), when tested in accordante with

F.2.
12.2.2 If the value for expansion, and/or 50 % drainage time, obtained using
Temperatu | temperature-conditioned foam concentrate is less than 0,8 times, or more
re than 1,2 times, the corresponding value obtained using foam concentrate
sensitivity | that is not temperature conditioned, the foam concentrate shall be

designated as temperature sensitive.
13 Test fire performance
13.1 The foam produced from the foam concentrate, before and, if the 13 The foam produced from the foam concentrate with potable water, and if
Medium concentrate is designated as temperature sensitive, after temperature Test fire appropriate, with the synthetic sea water of H.2.4 and/or 1.2.4, shall have
expansion | conditioning in accordance with A.2, with potable water and, if performan | an extinguishing performance class and burn-back resistance level as
foam appropriate, with the synthetic sea water of G.1.4, shall have an ce specified in Table 1 when tested in accordance with Annex H or Annex I,
concentrat | extinction time not greater than the value given in table 1 and a burnback or both, as appropriate.
es time not less than the value given in table 1, when tested in accordance

with G.l and G.2.
13.2 The foam produced from the foam concentrate, before and, if the
High concentrate is designated as temperature sensitive, after temperature
expansion | conditioning in accordance with A.2, with potable water and, if
foam appropriate, with the synthetic sea water of G.1.4, shall have an
concentrat | extinction time not greater than the value given in table 1, when tested in
es accordance with G.1 and G.3.
14 Marking, packaging and specification sheet 14 Marking, packaging and specification sheet

14.1 Marking

14.1 The following information shall be provided by the supplier as a 14.1.1 The following information shall be marked on the shipping container:

specification sheet either supplied with or marked on the shipping
Container:

a) the 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 “film-forming”;
¢) recommended concentration for use (most commonly 1 %, 3 % or 6 %);
d) any tendency of the foam concentrate to cause harmful physiological
effects, the methods required to avoid them and the first aid treatment if
they should occur;

e) recommended storage temperature and temperature of use;

f) if the concentrate camplies 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) the nominal quantity in the container;

h) the supplier’s name and address;

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”;

¢) recommended concentration for use (most commonly 1 %, 3 % or 6 %);
d) any tendency of the foam concentrate to cause harmful physical effects,
the methods required to avoid them and the first aid treatment if they
should occur;

e) recommended storage temperature and temperature of use;

f) if the concentrate 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) supplier's name and address;

i) batch number;
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i) the batch number;
j) the words “Not suitable for use with sea water” or “Suitable for use with

sea water”, as aﬁﬁmﬁriate;

WARNING - It is extremely important that the foam concentrate, after
dilution with water to the recommended concentration, must not, in
normal usage, present a significant toxic hazard to life in relation to the
environment.

Markings on shipping containers shall be permanent and legible.

It is recommended that non-Newtonian concentrates are appropriately
identified.

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

j) words “Not suitable for use with sea water” or “Suitable for use with sea
water”, as appropriate.

WARNING — It is extremely important that the foam concentrate, after
dilution with water to the recommended concentration, shall not, in
normal usage, 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 It is recommended that non-Newtonian concentrates be appropriately
identified.

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

14.2 If requested by the user, the supplier shall provide a list of the 14.2 The packaging of the foam concentrate shall ensure that the essential
characteristic values. Packaging | characteristics of the concentrate are preserved when stored 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 mm?/s when measured in
accordance with ISO 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.

Aneex A Preliminary sampling and conditioning of the foam concentrate Annex A Preliminary sampling and conditioning of the foam concentrate
(normative (normative | A.
) )
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Al The sampling method shall ensure representative samples, whether Al The sampling method shall ensure representative samples, whether
Preliminar | taken from a bulk Container or a number of individual packages. Preliminar | taken from a bulk container or a number of individual packages.
y sampling | Store samples in full closed Containers. y sampling | Store samples in fully closed containers.
NOTE 3 Containers of capacity 20 litres are suitable. NOTE Containers with a capacity of 20 I are suitable.
A2 Conditioning of foam concentrate A2 Conditioning of foam concentrate
A.2.1 If the supplier claims that the concentrate is not adversely affected by A.2.1 If the supplier claims that the concentrate is not adversely affected by
freezing and thawing, condition the concentrate sample through four freezing and thawing, condition the concentrate sample through four
cycles of freezing and thawing, generally as described in B.2, before cycles of freezing and thawing, generally as described in B.2, before
conditioning in accordance with A.2.2. conditioning in accordance with A.2.2. [f the foam concentrate is adversely
affected by freezing and thawing, it shall be conditioned according to A.2.2
without prior freezing and thawing.
A2.2 Condition the concentrate in the sealed container for 7 days at (60 +2)  °( A.2.2 Condition the concentrate in the sealed container for 7 d at (60 + 2) °C,
followed by 1 day at (20+5) °C. followed by 1 d at (20 + 5) °C.
A3 Test samples prepared in accordance with A.1, or A.1 and A.2 as A3 Test samples prepared in accordance with A.1, or A.1 and A.2 as
Subsequen | appropriate. Agitate the sample container before sampling for further Subsequen | appropriate. Agitate the sample container before sampling for further
t testing tests. t testing tests.
Annex B Determination of tolerance to freezing and thawing (see clause 5) Annex B Determination of tolerance to freezing and thawing
(normative (normative
) )
B.1 Apparatus B.1 The usual laboratory apparatus and, in particular, the following.
Apparatus
B.1.1 Freezing chamber, capable of achieving the temperatures required in B.2. | B.1.1 Freezing chamber, capable of achieving the temperatures required in B.2.
B.1.2 Polyethylene tube, approximately 10 mm in diameter, 400 mm long and B.1.2 Polyethylene tube, approximately 10 mm in diameter, approximately 400
sealed and weighted at one end, with suitable spacers attached. Figure mm long and sealed and weighted at one end, with suitable spacers
B.1 shows a typical form. attached.
Figure B.1 shows a typical form.
B.1.3 Glass measuring cylinder, of capacity 500 ml, approximately 400 mm high | B.1.3 Measuring cylinder, glass, of 500 ml capacity, approximately 400 mm high
and 65 mm in diameter, with a stopper. and approximately 656 mm in diameter, with a stopper.
B.2 Set the temperature of the freezing chamber (B.1.1) to (10 + 1) °CH B.2 Set the temperature of the freezing chamber (B.1.1) to at least 10 °C
Procedure | the freezing point of the sample measured in accordance with BS 5117, Procedure | below the freezing point of the sample, measured in accordance with BS

Section 1.3 (excluding 5.2).

To prevent the glass measuring cylinder (B.1.3) from breaking due to
expansion of the foam concentrate on freezing, insert the tube (B.1.2) into
the measuring cylinder with the sealed end downward, weighted if
necessary to avoid flotation, the spacers ensuring it remains
approximately on the central axis of the cylinder. Fill the cylinder and
fit the stopper.

Place the cylinder in the ehest, cool it and maintain at the required
temperature for 24 h. At the end of this period, thaw the sample for not
less than 24 h and not more than 96 h in an ambient temperature of (20 +
5) °C.

Repeat three times to give four cycles of freezing and thawing before

testing.

5117-1.3, excluding 5.2.

To prevent the glass measuring cylinder (B.1.3) from breaking due to
expansion of the foam concentrate on freezing, insert the tube (B.1.2) into
the measuring cylinder with the sealed end downward, weighted if
necessary to avoid flotation, the spacers ensuring it remains
approximately on the central axis of the cylinder. Fill the cylinder and fit
the stopper.

Place the cylinder in the freezing chamber, cool it and maintain at the
required temperature for 24 h. At the end of this period, thaw the sample
for not less than 24 h and not more than 96 h in an ambient temperature
of (20 + 5) °C.

Repeat three times to give four cycles of freezing and thawing before
testing.
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Examine the sample for stratification and nonhomogeneity.

Examine the sample for stratification and non-homogeneity.

Annex C Determination of percentage of sediment (see clause 6) Annex C Determination of volume percentage of sediment
(normative (normative
) )
C.1 Use a Sample prepared in accordance with A.1. En- Sure that any C.1 Use a sample prepared in accordance with A.1. Ensure that any sediment
Sampling Sediment is dispersed by agitating the sample container. Take two Sampling is dispersed by agitating the sample container. Take two samples, testing
samples, testing one immediately and the other after ageing for (24 + 2) h one immediately and the other after ageing for (24 +2) h at (60 +2) °Cin a
at (60 + 2) °C in afilled containg filled container without access to air.
C.2 Apparatus C.2 The usual laboratory apparatus and, in particular, the following.
Apparatus
C.2.1 Graduated centrifuge tubes. C.2.1 Centrifuie tubes, iraduated.
C.2.2 Centrifuge, operating at (6000 + 600) m/s2. C.2.2 Centrifuge, operating at (6000 + 600) m/s2.
C.2.3 Sieve, of norminal aperture size 180 pm, complying with ISO 3310-1. C.2.3 Sieve, of nominal aperture size 180 um, complying with ISO 3310-1.
C.2.4 C.2.4 Wash bottle, plastic.
Plastics
wash
bottle.
C.3 Centrifuge each sample of the solution for (10 + 1) min. Determine the C.3 Centrifuge each sample of the concentrate for (10 + 1) min. Determine the
Procedure | volume of the sediment and record it as a percentage of volume of the Procedure | volume of the sediment and record it as a percentage of volume of the
centrifuged sample volume. centrifuged sample volume.
Wash the contents of the centrifuge tube (C.2.1) onto the sieve (C.2.3) and Wash the contents of the centrifuge tube (C.2.1) onto the sieve (C.2.3) and
check that the sediment can or cannot be dispersed through the sieve by check whether the sediment can or cannot be dispersed through the sieve
the jet from the plastics wash bottle (C.2.4). by the jet from the plastic wash bottle (C.2.4).
Annex D Determination of comparative fluidity (see clause 7) Annex D Determination of viscosity for pseudo-plastic foam concentrates
(normative (normative
) )
D.1 Apparatus and materials (see figure D.1) D.1 This annex gives the procedure for determining the viscosity for
General pseudo-plastic foam concentrates. The procedure is described in ISO 3219.
NOTE Pseudo-plastic foam concentrates are a particular class of
non-Newtonian foam concentrate and have a viscosity which decreases
with increasing shear rate at constant temperature.
D.1.1 Stainless steel Pipe, 1 m long, of internal diameter 8.5 mm to 8.8 mm,

sharply cut at both ends, where two external nipples are welded or

screwed.
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D.1.2 Tank, of minimum capacity 10 litres, in which the sample tan be kept cold
at the minimum temperature for use, pressurized by a regulated gas
supply.
D.1.3 Tubing, of internal diameter 20 mm + 2 mm, equipped with a valve
connecting the pipe and tank with a pressure gauge with a full scale
reading of 1.5 bar or 2.0 bar, at the supply end of the pipe, and an elbow at
the outlet end of the pipe.
D.1.4 Container, to collect the discharged liquid.
D.1.5 Insulation material, covering the pipe and tubing such that the differente
between the temperature of the contents of the tank and the temperature
of the discharged liquid does not exceed 1  °C.
NOTE 5 10 mm thick insulation is suitable.
D.1.6 Reference liquid, for calibrating the apparatus, of known density and of
viscosity 200 mm?/s at a temperature close to ambient.
NOTE 6 A water/glycerol mixture at 21 ‘C with 90 % (m/m) of
glycerol(d}2 = 1,2395) is suitable.
D.1.7 Thermometers, to measure the temperatures of liquids.
D.2 Fill the tank (D.1.2) with the reference Newtonian liquid (D.1.6). D.2 Viscosity determination
Calibratio | Adjust the pressure in the tank so that the gauge shows a constant
n pressure of (0.5 = 0.02) bar. Collect the liquid from the pipe (D.1.1) in a
container (D.1.4) for a period of about 60 s and record the temperature,
collection time and mass. Calculate the flow rate in I/min.
Carry out two further tests and take the average of the three tests as the
viscosity tube calibration value.
NOTE 7 Usually the flow rate is approximately 1,8 I/min (2.25 kg/min)
when the tube diameter is close to 8.6 mm and when using the glycerol
mixture described in note 6.
D.2.1 The usual laboratory apparatus and a rotational viscometer in accordance
Apparatus | with ISO 3219 with the following parameters:
— maximum shear stress of >75 Pa;
— maximum shear rate of >600/s.
The viscometer shall be fitted with a temperature control unit which can
maintain the sample temperature within +1 °C of the required
temperature.
D.2.2 The viscosity of the foam concentrate shall be measured from 20 °C down
Test to, and including, the lowest temperature for use claimed by the
temperatu | manufacturer, in increments of 10 °C. Use a fresh sample for each
re temperature.
D.2.3 If the sample contains suspended air bubbles, the sample shall be
Viscosity centrifuged for 10 min using the apparatus specified in C.2.1 and C.2.2
measurem | before the sample is placed in the apparatus.
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ent The test should be performed according to the following test procedure:
a) Adjust the temperature control unit.
b) Set the gap.
¢) Apply the sample.
d) Wait a minimum of 10 min (with no shear) to reach temperature
equilibrium.
e) Pre-shear for 1 min at 600/s.
f) Wait 1 min without shearing.
g) Measure the shear stress for 10 s at each shear rate, starting at the
lowest shear rate (preferably at 75/s).
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 = (D.1)
where
s1 1s the shear stress, expressed in pascals;
s2 1s the shear rate, expressed in reciprocal seconds.
D.2.4 Report the results as a table including test temperature, expressed in
Results degrees Celsius, the shear rate, expressed in reciprocal seconds, the shear
stress, expressed in reciprocal seconds, and the apparent viscosity,
expressed in millipascal-seconds.
D.3 Fill the tank (D.1.2) with foam concentrate and cool to a temperature
Procedure | between 1 °C an
specified by the supplier. Control the temperature to + 0.1 N
least two tests, generally as described in D.2.
Plot a graph of readings between 1 ‘C and 3 °C above the L.U.T. and
projet the plot to the L.U.T. to obtain the reading.
Annex E Determination of surface tension, interfacial tension and spreading Annex E Determination of surface tension, interfacial tension and spreading
(normative | coefficient (see clauses 9, 10 and 11) (normative | coefficient
) )
E.1 Materials E.1 Reagents and materials
E.1.1 Solution of foam concentrate, at the recommended concentration for use E.1.1 Solution of foam concentrate, at the recommended concentration for use
in freshly made analytical water complying with grade 3 of ISO 3696 and in freshly made analytical water complying with grade 3 of ISO 3696:1987
surface tension not less than 70 mN/m. and with surface tension not less than 70 mN/m.
NOTE 8 The Solution may be made up in a 100 ml volumetric flask using NOTE The solution can be made up in a 100 ml volumetric flask, using a
a pipette to measure the foam concentrate. pipette to measure the foam concentrate.
E.1.2 Cyclohexane, of purity not less than 99 %, for interfacial tension and E.1.2 Cyclohexane, of purity not less than 99 %, for interfacial tension and
spreading coefficient only. spreading coefficient only.
E.2 Determine the surface tension of the Solution (E.1 .1) E.2 Determine the surface tension of the solution (E.1.1) at a temperature of
Procedure | at a temperature of (20+1) Ging the ring method of ISO 304. Procedure | (20 + 1) °C, using the ring method in accordance with ISO 304.

for surface

for surface
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tension tension
E.3 After measuring the surface tension in accordance with E.2, introduce a E.3 After measuring the surface tension in accordance with E.2, introduce a
Procedure | layer of cyclohexane (E.1.2) at (20 + 1) °C ¢ Peocedure | layer of cyclohexane (E.1.2) at (20 = 1) °C onto the foam solution (E.1.1),
for being careful to avoid contact between the ring and the cyclohexane. Wait | for being careful to avoid contact between the ring and the cyclohexane. Wait
interfacial | (6+ 1) min and then measure the interfacial tension. interfacial | (6+ 1) min and then measure the interfacial tension.
tension tension
E.4 Calculate the spreading coefficient between the solution (E.1.1) and E.4 Calculate the spreading coefficient, S, expressed in millinewtons per
Spreading | cyclohexane (E.1.2) from the equation Spreading | metre, between the solution (E.1.1) and cyclohexane (E.1.2) from
coefficient | S=Y.-Yr-Yi coefficient | Equation (E.1):
Where S=Y.-Y:-Y: (E.1
S is the spreading coefficient, in millinewtons per metre; where
Y is the surface tension of the cyclohexane, in millinewtons per metre; Y. is the surface tension of the cyclohexane, expressed in millinewtons per
Y is the surface tension of the foam solution, in millinewtons per metre; metre;
Yi is the interfacial tension between the foam solution and cyclohexane, in Y is the surface tension of the foam solution, expressed in millinewtons
millinewtons per metre. per metre;
Yi is the interfacial tension between the foam solution and cyclohexane,
expressed in millinewtons per metre.
Annex F Determination of expansion and drainage time (see clause 12) Annex F Determination of expansion and drainage time for medium-expansion
(normative (normative | foam concentrates
) )
F1 See 12.1.
Medeium
expansion
foam
F1.1 Apparatus F1 The usual laboratory apparatus and, in particular, the following.
Apparatus
F1.1.1 Plastics collecting vessel, of volume approximately 200 litres and F.1.1 Collecting vessel, plastie, eylindrieal, of volume known to £1 %, equipped
accurately known to £ 2 litres, equipped with a bottom discharge facility, with a bottom discharge facility, as shown in Figure F.1.
as shown in figure F.1 a).
F1.1.2 Foam-making nozzle, as shown in figure F.2 which, when tested with F1.2 Foam-making equipment, with nozzle as shown in Figures F.2 and F.3
water, has a flow rate of (3.25 % 0.15) I/min at a nozzle pressure of (5.0 + that, when tested with water, has a flow rate of between 8,1 I/min and 3,4
0.1) bar. I/min at a nozzle pressure of (500 = 10) kPa [(5,0 + 0,1) bar].
F.1.3 Stop watch, or other timing device.
F1.2 Carry out the tests under the following conditions: F.2 Carry out the tests under the following temperature conditions:
Temperatu | Air temperature: @5+5 °c Temperatu | — air temperature (20 + 5) °C;
re Foam Solution temperature: (17.5+2.5) °C re — foam solution temperature (17,5 = 2,5) °C.
conditions conditions
F.3 Procedure
F3.1 Prepare two samples of foam concentrate in accordance with Annex A.
Condition one in accordance with Annex A.
F.3.2 Carry out the remainder of the procedure for each sample on the same

day. Prepare a foam solution of each sample following the supplier's
recommendations for concentration, maximum premix time, compatibility
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with the test equipment, avoiding contamination by other types of foam,
ete. Use potable water to make up the foam solutions and, if the supplier
claims that the concentrate is suitable for sea water, also make foam
solutions at the same concentration using the simulated sea water
prepared in accordance with F.4. The concentration used in simulated sea
water shall be the same as the concentration used in potable water.

F.1.3 Wet the collecting vessel (F.1.1.1) internally and weigh it (m1). Set up the | F.3.3 Wet the vessel internally and weigh it. Record the mass as m1. Set up the
Procedure | foam-making nozzle (F.1.1.2) and adjust the nozzle pressure to give a flow foam equipment and adjust the nozzle pressure to within the range
rate of . With the discharge facility closed, collect foam in the
vessel, starting the clock when half full. As soon as the vessel is full, stop With discharge facility closed, collect foam, taking care that voids are not
collecting foam and strike the foam surface level with the rim. Weigh the formed in the vessel, and start the timing device when the vessel is half
vessel (ma2). full. As soon as the vessel is full, stop collecting foam and strike the foam
Calculate the expansion E from the equation surface level with the rim, and clean the exterior surface of the vessel of
E- 3 foam. Weigh the vessel and record the mass as ma.
m,—m, Calculate the expansion, E, from Equation (F.1):
Where E= —— (F1
V is the volume, in litres, of the vessel (F.1.1.1); M2~
. o . where
m; is the mass, in kilograms, of the empty vessel; . - .
. 1 V is the vessel volume, expressed in litres;
m2 is the mass, in kilograms, of the full vessel. . . .
. .. m1 is the mass, expressed in kilograms, of the empty vessel;
Assume that the density of the foam solution is 1.0 kg/l. . L
. e o o me is the mass, expressed in kilograms, of the full vessel.
Open the drainage facility (see F.1.1.1) and measure the 25 % and 50 % . L
. . Assume that the density of the foam solution is 1,0 kg/l.
drainage times. Open the drainage facility and the 25 % and 50 % drainage ti
Determine the drainage either by placing the vessel on a balance and pen the drainage facihty anc measure the oan o drainage time.
. . . - . Determine the drainage either by placing the vessel on a set of scales and
recording the loss in mass, or by collecting the drained foam Solution in a . . . o
. . recording the mass loss or by collecting the drained foam solution in a
measuring cylinder. . .
measuring cylinder.
F.3.4 For each sample, calculate the mean values of the three tests for the
expansion and 25 % and 50 % drainage time.
F4 Prepare the simulated sea water by dissolving the components as given in
Simulated | Table F.1.
sea water
F.2 See 12.2. Annex G Determination of expansion and drainage time for high-expansion foam
High (normative | concentrates
expansion )
foam
F.2.1 Appatatus G.1 The usual laboratory apparatus and, in particular, the following.
Apparatus
F2.1.1 Plastics collecting vessel, of volume approximately 500 litres and G.1.1 Collecting vessel (see Figure G.1), of volume, V, of approximately 500 1
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accurately known to £ 5 litres, as shown in figure F.1 b).

and that is accurately known to £5 1, equipped with a drain at the base.

F2.1.2 High expansion foam generator, as shown in figure F.3, with a flow rate of | G.1.2 High-expansion foam generator, _ as shown in Figures G.2, G.3
& at a nozzle pressure of (5,0 £ 0,1) bar. and G.4 that, when tested with water, has a flow rate of _
at a nozzle pressure of (500 + 10) kPa [(5,0 + 0,1) bar].

G.1.3 Stop watch, or other timing device

F.2.2 Carry out the tests under the following temperature conditions: G.2 Carry out the tests under the following temperature conditions:
Temperatu | Air temperature: ' +£5) °C Temperatu | — air temperature C +5) °C;

re Foam Solution temperature: (17,5+2,5) °C re — foam solution temperature (17,5 = 2,5) °C.

conditions conditions

G.3 Procedure

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

G.3.2 Carry out the remainder of the procedure for each sample on the same
day. Prepare a foam solution of each 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 sea 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 water.

F.2.3 Wet the collecting vessel (F.2.1.1) internally and weigh it (m1). Set up the | G.3.3 Wet the vessel internally and weigh it. Record the mass as m1. Set up the
Procedure | foam generator (F.2.1.2) and adjust to give a flow rate of 6,1 I/min. With foam equipment and adjust the nozzle pressure within the range (500 =

the discharge facility closed, collect foam in the vessel, starting the clock
when half full. As soon as the vessel is full, stop collecting foam and strike
the foam surface level with the rim. Weigh the vessel (m2).

Calculate the expansion E from the equation
o
m,—m,
where
V is the volume, in litres, of the vessel (F.2.1.1);
m1 is the mass, in kilograms, of the empty vessel;
m2 is the mass, in kilograms, of the full vessel.
Assume that the density of the foam solution is 1,0 kg/l.

Open the drainage facility and measure drainage time.

Determine the drainage either by placing the vessel on a balance and
recording the loss in mass, or by collecting the drained foam solution in a
measuring cylinder.

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 vessel and record the mass as ma.

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

E= —— (G.1)

my,—m,

where

V is the vessel volume, expressed in litres;

m1 is the mass, expressed in kilograms, of the empty vessel;

m2 is the mass, expressed in kilograms, of the full vessel.

Assume that the density of the foam solution is 1,0 kg/l.

Open the drainage facility and measure and 50 % drainage time.
Determine the drainage either by placing the vessel on a set of scales and
recording the mass loss or by collecting the drained foam solution in 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.

G.3.4 For each sample, calculate the mean values of the three tests for the
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expansion and the 25 % and 50 % drainage time.

G.4 Prepare the simulated sea water by dissolving the components as given in
Simulated | Table G.1.

sea water

Annex H Determination of test fire performance for medium-expansion foam
(normative | concentrates

)

Annex G Determination of test fire performance (see clause 13) H.1 This annex specifies the procedure for determining the test fire

(normative | The tests described in this annex are more expensive and time consuming | General performance for medium-expansion foam concentrates. The tests

) than the other tests of this part of ISO 7203. It is recommended that they described in this annex are more expensive and time-consuming than the
are carried out at the end of the test programme, so as to avoid the other tests described in this part of ISO 7203. It is recommended that they
expense of unnecessary testing of foam concentrates which do not comply be carried out at the end of the test programme, so as to avoid the expense
in other respects. of unnecessary testing.

Testing at temperatures above the range required by this part of ISO 7203
may result in poor performance, and will not result in conformity to this
part of ISO 7203.

G.1 General conditions H.2 General conditions

G.1.1 Test series H.2.1 Test series and criteria for success

G.1.1.1 A test is successful only if all the appropriate requirements of clause 13
are met.

G.1.1.2 For foam concentrates not compatible with sea water, carry out two or H.2.1.1 Carry out two or three tests (the third test is not necessary if the first two
three tests (the third test is not necessary if the first two are both Foam are both successful or if neither are successful). The concentrate conforms
successful or if both are not successful). The concentrate complies with concentrat | to Clause 13 if two tests are successful.
clause 13 if two tests are successful. es not

compatible
with sea
water

G.1.1.3 For foam concentrates compatible with sea water, carry out one of the first | H.2.1.2 Carry out one of the first two tests with potable water and the other with
two tests with potable water and the other with the synthetic sea water of | Foam the simulated sea water of the composition given in F.4. If both are
G.1.4. If both are successful or if both are not successful, terminate the concentrat | successful, repeat the test with the greater of the two extinction times. If
test series. If only one of the tests is not successful, repeat that test. If this | es the extinction times are identical, repeat the sea water test. If the repeat
repeat test is successful, carry out a second repeat test, otherwise compatible | test is successful, terminate the test series. If the repeat test is
terminate the test series. The concentrate camplies with clause 13 either | with sea unsuccessful, carry out a second repeat test.

a) if the first two tests are successful; or water If one of the first tests is not successful, repeat the test. If this repeat test
b) if one of the first two tests and both repeat tests is successful, carry out a second repeat test; otherwise terminate the test
are successful. series. The concentrate conforms to Clause 13 if three tests are successful.

G.1.2 Carry out the tests under the following conditions: H.2.2 Carry out the tests under the following conditions:

Temperatu | Air temperature: (15+5) °C Temperatu | — air temperature (15 + 5) °C;

re and Fuel temperature: (17,5+2,5) °C re and — fuel temperature (17,5 £ 2,5) °C;

wind Water temperature: (17,5+2,5) °C wind — water temperature (17,5 + 2,5) °C;

speed Foam solution temperature: (17,5+2,5) °C speed — foam solution temperature (17,5 + 2,5) °C;

3 m/s in the proximity
of test pan
NOTE 9 If necessary, some form of wind-screen may be used.

Maximum wind speed:

— 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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G.1.3 During the fire test, record the following: H.2.3 During the fire test, record the following:
Records - indoor or outdoor thes; Records a) location;
- air temperature; b) air temperature;
- fuel temperature; c) fuel temperature;
- water temperature, d) water temperature;
- foam-solution temperatre; e) foam solution temperature;
- wind speed; f) wind speed;
- extinction time; 2) 90 % control time;
- 1 % burnback time (for medium expansion only). h) 99 % control time;
For quality control purposes, it is recommended that 90 % and 99 % i) extinction time;
control times and 25 % burnback times are recorded. Control times may j) 1 % burn-back time.
either be determined visually by an experienced person or be determined It is recommended that the time is recorded at 1 % burn-back. Control
from thermal radiation measurements. times and burn-back time can be determined either visually by an
Annex H gives details of one method suitable for low and medium experienced person or from thermal radiation measurements. Annex J
expansion foams. gives details of a method suitable for medium-expansion foams.
G.1.4 Prepare a foam Solution following the recommendations from the supplier | H.2.4 Prepare a foam solution following the recommendations from the supplier
Foam for the concentration, maximum premix time, compatibility with the test | Foam for concentration, maximum premix time, compatibility with the test
solution equipment, avoidance of contamination by other types of foam, etc. solution equipment, avoiding contamination by other types of foam, etc.
Use potable water to make up the foam solution and, if the manufacturer Use potable water to prepare the foam solution and, if the supplier claims
claims that the concentrate is suitable for sea water, also make a foam that the concentrate is suitable for use in sea water, make a second foam
solution using simulated sea water made up by dissolving the following solution at the same concentration using simulated sea water in
components. accordance with F.4.
G.1.5 Use an aliphatic hydrocarbon mixture having physical properties H.2.5 Use an aliphatic hydrocarbon mixture having physical properties
Fuel according to the following specification: Fuel according to the following specification:
Distillation range: 84 °C to 105 °C a) distillation range: 84 °C to 105 °C;
Maximum differente between b) maximum difference between initial and final boiling points: 10 °C;
initial and final boiling Points: 10 °C ¢) maximum aromatic content: 1 % mass fraction;
Maximum aromatic content: 1% d) density at 15 °C: (700 + 20) kg/m3.
Density at 15 € (7 NOTE 1 The normal value of surface tension of the aliphatic hydrocarbon
NOTE 10 Typical fuels meeting this specification are n-heptane and mixture measured in accordance with ﬂ
certain solvent fractions sometimes referred to as commercial heptane. NOTE 2 Typical fuels meeting this specification are certain solvent
The surface tension of n-heptane measured in accordance with E.2 is fractions sometimes referred to as commercial heptane.
approximately
G.2 See 13.1. H.3 Fire test
Medium
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expansion
foam

G.2.1 Apparatus H.3.1 The usual laboratory apparatus and, in particular, the following.
Apparatus

G.2.1.1 Circular fire tray, made of steel, with dimensions as follows: H.3.1.1 Circular fire tray, stainless steel grade 314, with dimensions as follows:

Internal diameter at rim: (1480 = 15)mm - internal diameter at rim (1480 £ 15) mm;

Depth: (150 + 10)mm — depth (150 + 10) mm;

Nominal thickness of steel wall: 2,5mm — nominal thickness of steel wall 2,5 mm.

Area: approximately NOTE The tray has an area of approximately 1,73 m?2.
1,73m?

G.2.1.2 Foam-making nozzle, in accordance wiht F.1.1.2. H.3.1.2 Foam-making equipment, as described in F.1.2.

G.2.1.3 Burnback pot, made of steel with nominal thickness 2.5mm (150 = 5) mm | H.3.1.3 Burn-back pot, & steel, of nominal thickness 2,5 mm, diameter
in diameter and (150 + 5) mm high, with a bracket so that it can be (150 + 5) mm and height (150 + 5) mm, with a bracket so that it can be
suspended directy on the rim of the fire tray. suspended directly on the rim of the fire tray.

G.2.2 Place the tray (G.2.1.1) directly on the ground and ensure that it is level. | H.3.2 Place the tray directly on the ground and ensure that it is level. Add

Procedure | Add approximately 30 litres of potable water and (55 + 2) litres of fuel, to | Test approximately 30 1 of water and (55 + 2) 1 of fuel to give a nominal
give a nominal procedure
Suspend the burnback pot (G.2.1.3) containing (0,9 + 0,1) litre of fuel on .
the lee side of the fire tray. Suspend the burn-back pot containing (0,9 + 0,1) 1 of fuel on the sheltered
Ignite the tray not h (5 L) after adding the fuel, and side of the fire tray.
allow it to burn for not less than 45 s after the surface of the fuel is fully Ignite the fuel not [é8sthan 8 /min‘andnot more than 5 min after adding
ablaze. Then mount the foam-making nozzle (G.2.1.2) horizontally on the it. Not less than 45 s after full involvement of the surface of the fuel,
rim of the tray, as shown in figure G.1. Start applying foam (60 + l) s after mount the medium-expansion nozzle horizontally on the rim of the tray,
the surface is fully ablaze. Record the extinction time as the period as shown in Figure H.1. Start foam application (60 + @) s after full
between the start of foam application and extinction. Apply foam for (120 involvement. Apply foam for (120 + 2) s.

+ 2) s. Following foam application, allow the fire in the burnback pot to Record the extinction time as the time after the start of foam application
burn until persistent flames appear in the fire tray above the foam at which all flames in the fire tray are extinguished. Following foam
blanket. Record this time as the 1 % burnback time. application, allow the fire in the burn-back pot to burn until sustained
If the burnback pot is extinguished due to overflow of foam during foam flames appear above the foam blanket. Record this time as the 1 %
application, reignite it immediately. burn-back time.
If the burn-back pot is extinguished due to overflow of foam during foam
application, re-ignite it immediately.
Annex I Determination of test fire performance for high-expansion foam
(normative | concentrates
)
11 This annex specifies the procedure for determining the test fire
General performance for high-expansion foam concentrates. The tests described in

this annex are more expensive and time-consuming than the other tests
described in this part of ISO 7203. It is recommended that they be carried
out at the end of the test programme, so as to avoid the expense of
unnecessary testing.

Testing at temperatures above the range required by this part of ISO 7203
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may result in poor performance, and will not result in conformity to this
part of ISO 7203.
1.2 General conditions
1.2.1 Test series and criteria for success
1.2.1.1 Carry out two or three tests (the third test is not necessary if the first two
Foam are both successful or if neither are successful). The concentrate conforms
concentrat | to Clause 13 if two tests are successful.
es not
compatible
with sea
water
1.2.1.2 Carry out one of the first two tests with potable water and the other with
Foam simulated sea water of the composition given in G.4. If both are
concentrat | successful, repeat the test with the greater of the two extinction times. If
es the extinction times are identical, repeat the sea water test. If the repeat
compatible | test is successful, terminate the test series. If the repeat test is
with sea unsuccessful, carry out a second repeat test.
water If one of the first tests is not successful, repeat that test. If this repeat test
is successful, carry out a second repeat test; otherwise terminate the test
series. The concentrate conforms to Clause 13 if three tests are successful.
1.2.2 Carry out the tests under the following conditions:
Temperatu | — air temperature (15 + 5) °C;
re and — fuel temperature (17,5 + 2,5) °C;
wind — water temperature (17,5 + 2,5) °C;
speed — 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.
1.2.3 During the fire test, record the following:
Records a) location;
b) air temperature;
c) fuel temperature;
d) water temperature;
e) foam solution temperature;
f) wind speed;
g) 90 % control time;
h) 99 % control time;
i) extinction time.
NOTE Control times can be determined visually by an experienced
person.
124 Prepare a foam solution following the recommendations from the supplier
Foam for concentration, maximum premix time, compatibility with the test
solution equipment, avoiding contamination 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
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solution at the same concentration using simulated sea water in
accordance with G.4.

125 Use an aliphatic hydrocarbon mixture having physical properties
Fuel according to the following specification:
a) distillation range: 84 °C to 105 °C;
b) maximum difference between initial and final boiling points: 10 °C;
¢) maximum aromatic content: 1 % mass fraction;
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 1.2.1 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.
G.3 See 13.2. 1.3 Fire test
High
expansion
foam
G.3.1 Apparatus 1.3.1 The usual laboratory apparatus and, in particular, the following.
Apparatus
G.3.1.1 Fire tray, in accordance with G.2.1.1 1.3.1.1 Circular fire tray, stainless steel grade 314, with dimensions as follows:
— internal diameter at rim (1480 £ 15) mm:;
— depth (150 + 10) mm;
— nominal thickness of steel wall 2,5 mm.
NOTE The tray has an area of approximately 1,73m?2.
G.3.1.2 High expansion foam generator, in accordance wiht F.2.1.2. 1.3.1.2 High-expansion foam generator, as described in G.1.2, mounted
horizontally (650 + 50) mm above the ground.
G.3.1.3 Fire screens, of nominal 5 mm square metal meth, to form the 1.3.1.3 Fire screens, of nominal 5 mm square metal mesh, to form the nominal
arrangement shown in figure G.2. arrangement shown in Figure I.1.
G.3.2 Place the tray (G.2.1.1) directly on the ground and ensure that it is level. | 1.3.2 Place the tray directly on the ground and ensure that it is level. Add
Procedure | Add approximately 30 litres of potable water and (55 + §) litres of fuel, to | Test approximately 30 1 of water and (55 + 2) 1 of fuel to give a nominal 50 mm
give a nominal freeboard of 100 mm. procedure | fuel depth, with approximately 100 mm between the fuel surface and the
Place the mesh screens (G.3.1.3) around the fire tray as shown in upper rim of the tray wall.
figureG.2. Within 5 min, ignite the fuel and allow it to burn for a period of Place the net screens around the fire tray as shown in Figure 1.1. Ignite
not less than 45 s. Commence foam generation with the foam generator the fuel not less than 3 min and not more than 5 min after adding it. Not
(F.2.1.2) some distance from the fire. less than 45 s after full involvement of the surface of the fuel, commence
(60 £ B) s after the surface is fully ablaze, move the foam generator to the foam generation with the foam generator no nearer than 3 m to the tray.
opening in the net screen and apply foam to the fire for (120 + 2) s. Record Wait (60 + 2) s after full involvement, then move the foam generator to the
the extinction time as the period between the start of foam application opening in the net screen and apply foam to the fire. Apply foam for (120 +
and extinction. 2) s. Record the extinction time as the period from the start of foam
application to extinction.
Annex H Description of a radiation measurement method Annex J Determination of radiation measurement method
(informati (normative
ve) )
H.1 Radiation measurement is a convenient and objective way to monitor the | J.1 Radiation measurement is a convenient and objective way to monitor the
Evaluatio | performance of a foam during the fire Performance test. 1t reduces the Evaluatio | performance of a foam during the fire performance test. It reduces the
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n need for visual observations (except for flame flickers and time necessary | n need for visual observations (except for flame flickers and time necessary
for complete extinction). for complete extinction).
This annex describes the equipment and procedure® used in a series of This annex describes the equipment and procedure used in a series of
tests in one testing laboratory, and the methods used to interpret and tests in one testing laboratory, and the methods used to interpret and
present the results. The method is suitable for low and medium expansion present the results. See Reference [7] for details. The method is suitable
foams but not for high expansion foams. for low-and medium-expansion foams, but not for high-expansion foams.
H.2 Radiometers should be placed diametrically in relation to the tray as J.2 Radiometers should be placed diametrically in relation to the tray, as
General shown in figure H.1. The distance between the meters and the rim of the | General shown in Figure J.1. The distance between the meters and the rim of the
arrangeme | tray should be not less than twice the diameter (D) of the tray and the arrangeme | tray should be not less than twice the diameter, D, of the tray; the height
nt of test height above the rim not less than 1,5 m. nt of test above the rim should be not less than 1,5 m.
NOTE 11 The maximum distance is limited by the sensitivity of the NOTE The maximum distance is limited by the sensitivity of the
radiometers. radiometers.
Radiation levels should be recorded continuously or with intervals not Radiation levels should be recorded continuously or with intervals not
exceeding 1 s. exceeding 1 s.
H.3 Two radiometers of type Gordon or Schmidt-Beelter should be used. The | J.3 Two radiometers® of type Gordon or Schmidt-Boelter should be used. The
Technical meters should be cooled with water. The temperature of the cooling Technical meters should be cooled with water. The temperature of the cooling water
data for water should be (30 + 10) °C, i data for should be (30 + 10) °C, held constant during the measurements.
radiomete | The radiometers absorb at least 90 % of the incoming radiation within the | radiomete | The radiometers absorb at least 90 % of the incoming radiation within the
rs¥ range of wavelengths 0,6 pm to 15,0 pm. rs range of wavelengths 0,6 pm to 15 pm.
For a fully developed fire, the radiometer reading should be not less than For a fully developed fire, the radiometer reading should be not less than
0,6 times full scale. 0,6 times the full scale.
The radiometers should have maximum non-linearity of = 3 % of nominal The radiometers should have maximum non-linearity of £3 % of nominal
range of measurement, and a maximum response time of 2 s (up to 63 % of range of measurement, and a maximum response time of 2 s (up to 63 % of
full response). full response).
NOTE 12 A radiometer with protective glass could be used, provided that A radiometer with protective glass may be used, provided that the
the requirements on spectral sensitivity are satisfied. If it is assumed to requirements on spectral sensitivity are satisfied. If it is considered
be necessary, the utilization of the range of measurement specified above necessary, the utilization of the range of measurement specified above
could be changed, if the radiometers have a better linearity. Less than may be changed, if the radiometers have a better linearity. Less than 40 %
40 % utilization is not advisable, as the influence of background radiation utilization is not advisable, as the influence of background radiation can
might Cause an effect that is too high. have too great an effect.
3 The Medtherm Series 64 supplied by Medtherm Corp., PO Box 412,
Huntsville, AL, USA is an example of suitable apparatus available
commercially. 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 apparatus.
H.4 Correct the output from the two radiometers by deducting the background | J.4 Correct the output from the two radiometers by deducting the background
Procedure | radiation recorded from 5 s to 10 s after the moment of complete Procedure | radiation recorded from 5 s to 10 s after the moment of complete

extinction.

Determine the average value of the two radiometers.

Determine the average value of time of recorded radiation during the 25 s
period from 30 s to 5 s before the start of the foam application (see figure
H.2).

Determine the relative radiation by dividing the output

by the average value obtained in accordance with the preceding

extinction.

Determine the average value of the two radiometers.

Determine the average value of time of recorded radiation during the 25 s
period beginning at 30 s before the start of the foam application and
ending 5 s before the start of foam application (see Figure J.2).
Determine the relative radiation by dividing the output by the average
value obtained in accordance with the preceding paragraph.
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Paragraph.

The instantaneous radiation values are subject to random fluctuation. A
smoother curve, which facilitates interpretation, can be obtained by
plotting radiation values averaged over a period of + 5 s for each time
value.

The adjusted relative radiation is shown for the extinguishing test in
figure H.3 and for the burnback test in figure H.4. A control of 90 % is
equivalent to the relative radiation 0,1.

The description above implies that computer-controlled measuring
practice should be applied.

The instantaneous radiation values are subject to random fluctuation. A
smoother curve, which facilitates interpretation, can be obtained by
plotting radiation values averaged over a period of +5 s for each time
value.

The adjusted relative radiation is shown for the extinguishing test in
Figure J.3 and for the burn-back test in Figure J.4. A control of 90 % is
equivalent to the relative radiation 0,1.

The description above implies that computer-controlled measuring
practices should be applied.

Annex J Compatibility Annex K Compatibility

(informati (informati

ve) ve)

J.1 Where foam and powder might be applied simultaneously or successively, | K.1 Where foam and powder can be applied simultaneously or successively,
Compatibi | users should ensure that any unfavourable interaction does not cause an | Compatibi | users should ensure that any unfavourable interaction does not cause an
lity unaccepta ble loss of efficiency. lity unacceptable loss of efficiency.

between between

foam foam

concentrat concentrat

es and fire es and fire

extinguish extinguish

ing ing

powders powders

J.2 Foam concentrates of different manufacture, grade or class are frequently | K.2 Foam concentrates of different manufacture, grade or class are frequently
Compatibi | incompatible and should not be mixed, unless it has first been established | Compatibi | incompatible and should not be mixed, unless it has first been established
lity that an unacceptable loss of efficiency does not result. lity that an unacceptable loss of efficiency does not result.

between between

foam foam

concentrat concentrat

es es
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(82) IS0 7203-3:1995 (Fire extinguishing media -Foam concentrates-)

(23)

ISO 7203-3:2011 (Fire extinguishing media -Foam concentrates-)

=[S S IE[= S
Foreword ISO (the International Organization for Standardization) is a worldwide | Foreword ISO (the International Organization for Standardization) is a worldwide
federation of national standards bodies (ISO member bodies). The work of federation of national standards bodies (ISO member bodies). The work of
preparing International Standards is normally carried out through ISO preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which technical committees. Each member body interested in a subject for which
a technical committee has been established has the right to be a technical committee has been established has the right to be
represented on that committee. International organizations, represented on that committee. International organizations,
governmental and non-governmental, in liaison with ISO, also take part governmental and non-governmental, in liaison with ISO, also take part
in the work. ISO collaborates closely with the International in the work. ISO collaborates closely with the International
Electrotechnical Commission (IEC) on all matters of electrotechnical Electrotechnical Commission (IEC) on all matters of electrotechnical
standardization. standardization.
Draft International Standards adopted by the technical committees are International Standards are drafted in accordance with the rules given in
circulated to the member bodies for voting. Publication as an the ISO/IEC Directives, Part 2.
International Standard requires approval by at least 75 % of the member The main task of technical committees is to prepare International
bodies casting a vote. Standards. Draft International Standards adopted by the technical
International Standard ISO 7203-3 was prepared by Technical Committee committees are circulated to the member bodies for voting. Publication as
ISO/TC 21, Equipment for fire protection and fire fighting, Subcommittee an International Standard requires approval by at least 75 % of the
SC 6, Extinguishing media for fire fighting. member bodies casting a vote.
ISO 7203 consists of the following parts, under the general title Fire Attention is drawn to the possibility that some of the elements of this
extinguishing media — Foam concentrates: document may be the subject of patent rights. ISO shall not be held
- Part 1: Specification for low expansion foam concentrates for top responsible for identifying any or all such patent rights.
application to water-immiscible liquids ISO 7203-3 was prepared by Technical Committee ISO/TC 21, Equipment
- Part 2: Specification for medium and high expansion foam concentrates for fire protection and fire fighting, Subcommittee SC 6, Foam and powder
for top application to water-immiscible liquids media and fixed firefighting system using foam and powder.
- Part 3: Specification for low expansion foam concentrates for top This second edition cancels and replaces the first edition (ISO
application to water-miscible liquids 7203-3:1999), which has been technically revised.
Annex A forms an integral part of this part of ISO 7203. Annexes B to D ISO 7203 consists of the following parts, under the general title Fire
are for information only. extinguishing media — Foam concentrates:
ISO 7203 consists of the following parts, under the general title Fire
extinguishing media — Foam concentrates:
-Part 1: Specifications for low-expansion foam concentrates for top
application to water-immiscible liquids
-Part 2: Specification for medium- and high-expansion foam concentrates
for top application to water-immiscible liquids
-Part 3: Specification for low-expansion foam concentrates for top
application to water-miscible liquids
Intoroduct | Firefighting foams are widely used to control and extinguish fires of | Introducti | Firefighting foams are widely used to control and extinguish fires of
ion flammable liquids and for inhibiting re-ignition. They may also be used to | on flammable liquids and for inhibiting reignition. They can also be used to

prevent ignition of flammable liquids and, under certain conditions,
extinguish fires of solid combustibles.

Foams may be used in combination with other extinguishing media,
particularly halons, carbon dioxide and powders, which are the subject of

prevent the ignition of flammable liquids and, in certain conditions,
extinguish fires of solid combustibles.

Foams can be used in combination with other extinguishing media,
particularly halons, carbon dioxide and powders, which are the subject of
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other International Standards including those listed in annex D.
A specification for foam systems designed in accordance with this part of
ISO 7203 is being prepared and will be published as ISO 7076.

other International Standards
(ISO 5923, ISO 6183, ISO 7201-1, ISO 7201-2,

ISO 7202 #= L) A specification for foam systems [ISO 7076 (all parts)1)]
designed in accordance with this part of ISO 7203 is being prepared and

will be published as ISO 7076 (all parts).

1 This part of ISO 7203 is applicable to low expansion foam concentrates | 1 This part of ISO 7203 specifies the essential properties and performance
Scope which conform to ISO 7203-1. It specifies additional requirements to | Scope of liquid foam concentrates used to make low-expansion foams for the
assess their suitability for use on water-miscible fuels. control, extinction and inhibition of reignition of fires of water-miscible
In this part of ISO 7203, the fire performance is tested using acetone as liquids. Minimum performance on certain test fires is specified.
fuel, which also forms the basis for the performance classification. These foams are suitable for top application to fires of water-miscible
However, there are a large number of water-miscible liquids which have liquids. Those foams that also comply with ISO 7203-1 are also suitable
more or less different properties compared to acetone. It has been shown for top application to fires of water-immiscible liquids.
by tests using other fuels that the performances of various foams differ The foam concentrates can be suitable for use in non-aspirating sprayers
considerably. See clause 6. or for subsurface application to liquid fires, but requirements specific to
those applications are not included in this part of ISO 7203.
2 The following standard contains provisions which, through reference in | 2 The following referenced documents are indispensable for the application
Normative | this text, constitute provisions of this part of ISO 7203. At the time of | Normative | of this document. For dated references, only the edition cited applies. For
reference publication, the edition indicated was valid. All standards are subject to | references | undated references, the latest edition of the referenced document
revision, and parties to agreements based on this part of ISO 7203 are (including any amendments) applies.
encouraged to investigate the possibility of applying the most recent
edition of the standard indicated below. Members of IEC and ISO
maintain registers of currently valid International Standards.
ISO 7203-1: 1995, Fire protection — Fire extinguishing media — Foam
concentrates — Part 1: Low expansion foam concentrates for top
application to water-immiscible liquids.
3 For the purposes of this part of ISO 7203, the definitions given in ISO | 3 For the purposes of this document, the _ and definitions
Definition | 7203-1 apply. Term and apply.
S definitions
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4 The foam concentrate shall conform to ISO 7203-1. 3.1 value declared by the foam concentrate supplier for the chemical and
General caracterist | physical properties and the performances of the foam, foam solution, and
requireme ic value foam concentrate
nts
5 Grades and uses of alcohol-resistant foam concentrates 3.2 time for 25 % of the liquid content of a foam to drain out
25 %
drainage
time
5.1 The foam concentrate shall be graded for 3.3 ratio of the volume of foam to the volume of the foam solution from which
Grade - extinguishing performance as grade AR I orAR T, expansion | it was made
- burnback resistance as level A, B or C,
according to its fire test performance (see clause 6).
NOTE Typical anticipated extinguishing performance and burnback
resistance are given in annex B.
5.2 If a foam concentrate is marked as suitable for use with sea water, the | 3.4 with expansion in the range 1 to 20, as applied to foam and to associated
Use with | recommended concentrations for use with fresh water and sea water shall | low-expan | equipment, systems and concentrates
sea water | be identical. sion
6 Test fire performance (water-miscible liquids) 3.5 with expansion in the range 21 to 200, as applied to foam and to
medium-e | associated equipment, systems and concentrates
xXpansion
6.1 The foam produced from the foam concentrate before and, if the foam | 3.6 with expansion greater than 200, as applied to foam and to associated
concentrate is designated temperature sensitive, after conditioning in | high-expa | equipment, systems and concentrates
accordance with A.2 of ISO 7203-1:1995, with potable water and if | nsion
appropriate with the synthetic sea water of G.1.4 of ISO 7203-1:1995,
shall have an extinguishing performance class and burnback resistance
level as specified in table 1 when tested in accordance with annex A.
6.2 In this part of ISO 7203, the fire performance is tested using acetone as | 3.7 <firefighting> aggregate of air-filled bubbles formed from an aqueous
fuel, which also forms the basis for the performance classification. | foam solution of a suitable foam concentrate

However, there are a large number of water-miscible liquids which have
more or less different properties compared to acetone. It has been shown
by tests using other fuels that the performances of various foams differ
considerably. Examples of such fuels are isopropyl alcohol (IPA) and
methyl ethyl ketone (MEK).

CAUTION: It is therefore essential that the user check for any
unfavourable or unacceptable loss of efficiency when the foam is used
against fires in water-miscible liquids other than acetone.

The fire test conditions and procedure described in annex A might be used
in order to achieve results comparative with acetone and related
requirements. Other fuels might also require the use of other application
rates, both lower and higher, to achieve relevant test data. Other trays
might then be used correcting the amount of fuel to achieve the same fuel
depth as specified in annex A.

It is also essential for the user to note that other fuel depths and methods
of application compared to those specified in annex A can cause
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considerable loss in efficiency. These matters should be carefully
considered by the user when assessing the suitability for particular
applications.

7 In addition to the information specified in 14.1 of ISO 7203-1:1995, the | 3.8 <foam> liquid that, when mixed with water in the appropriate
Marking, following information shall be provided in the same format: concentrat | concentration, gives a foam solution
packaging | a) additional to the designation of 14.1 a) of ISO 7203-1:1995, the words | e
and “suitable for use on water-miscible liquids”;
specificati | b) additional to the grade and level of 14.1 of ISO 7203-1:1995, the words
on sheet “(on water-immiscible liquids)”;
c) the grade (AR T or AR
and the words “on water-miscible liquids (ACETONE)”;
d) if appropriate, the minimum and/or maximum transit time (between
proportioning and foam-making) recommended by the manufacturer.
Annex A Determination of fire test performance 3.9 foam concentrate derived from hydrolized protein materials
(normative Protein
) foam
concentrat
ion P
Al See clause 6. 3.10 protein foam concentrate with added fluorinated surface active agents
General NOTE Where appropriate, it is recommended that the tests of this part of | fluoroprot
ISO 7203 are carried out after those of ISO 7203-1 so as to avoid the | ein foam
expense of unnecessary testing of foam concentrates which do not comply | concentrat
in other respects. e
FP
A2 Test series 3.11 foam concentrate based on a mixture of hydrocarbon surface-active agents
synthetic and which can contain fluorocarbons with additional stabilizers
foam
concentrat
e
S
A21 A test is successful only if all the appropriate requirements of clause 6 are | 3.12 foam concentrate resistant to breakdown when applied to the surface of
met. alcohol-res | alcohol or other water-miscible solvents
istant
foam
concentrat
e
AR
A2.2 For foam concentrates not compatible with sea water, carry out two or | 3.13 foam concentrate based on a mixture of hydrocarbon and fluorinated
three tests (the third test is not necessary if the first two are both | 3.13 surface-active agents with the ability to form an aqueous film on the
successful or if both are not successful). The concentrate complies with | aqueous surface of some hydrocarbons
clause 6 if two tests are successful. film-formi
ng foam
concentrat
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e
AFFF

A.2.3 For foam concentrates compatible with sea water, carry out one of the first | 3.14 fluoroprotein foam concentrate that has the ability to form an aqueous
two tests with potable water the other with the synthetic sea water of | film-formi | film on the surface of some hydrocarbons
A.3.3. If both are successful, or if both are not successful terminate the | ng
test series. If only one of the tests is not successful repeat that test. If this | fluoroprot
repeat test is successful carry out a second repeat test, otherwise | ein foam
terminate the test series. The concentrate complies with the clause 6 | concentrat
either: e
a) if the first two tests are successful; or FFFP
b) if one of the first two tests and both repeat tests are successful.
A3 Test coditions 3.15 solution of foam concentrate and water
Foam
solution
A3.1 Carry out the tests under the following conditions: 3.16 application of foam such that it falls directly onto the surface of a liquid
Temperatu | Air temperature (15+£5) °C Forceful fuel
re and | Fuel temperature (17,5 £ 2,5) °C applicatio
wind Foam solution temperature (17,5 + 2,5) °C n
speed Maximum wind speed 3 m/s in the proximity of the test pan
NOTE If necessary, some form of windscreen may be used.
A.3.2 During the fire test record the following: 3.17 application of foam indirectly to the surface of a liquid fuel via a
Records - indoor or outdoor test; Gentle backboard, tank wall or other surface
- air temperature; applicatio
- fuel temperature; n
- foam solution temperature;
- wind speed;
- extinction time;
- 25 % burnback time.
NOTE For quality control purposes, it is recommended that 90 % and
99 % control times are recorded. Control times may either be determined
visually by an experienced person or may be determined from thermal
radiation measurements. Annex H in ISO 7203-1:1995 gives details of one
method suitable for low- and medium-expansion foams.
A.3.3 Prepare a foam solution following the recommendations from the supplier | 3.18 Insoluble particles in the foam concentrate
Foam for concentration, maximum premix (transit) time, compatibility with the | sediment
solution test equipment, avoiding contamination by other types of foam, etc.

Use potable water to make up the foam solution and, if the manufacturer
claims the concentrate to be suitable for sea water, also make a foam
solution using simulated sea water made up by dissolving the following

components:

Mass fraction (%)  Component

2,50 Sodium chloride (NaCl)

1,10 Magnesium chloride (MgClz-6H20)
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0,16 Calcium chloride (CaClz-2H20)
0,40 Sodium sulfate (Na2S04)
95,84 Potable water
A3.4 Use acetone of not less than 99 % purity. 3.19 value calculated from the measured surface and interfacial tensions to
Fuel Spreading | indicate the ability of one liquid to spontaneously spread across the
coefficient | surface of another
A4 See clause 6. 3.20 temperature claimed by the manufacturer or supplier to be the lowest
Fire test lowest temperature at which the foam concentrate can be proportioned correctly
temperatu | using equipment normally available
re for use
A4.1 Apparatus 4 Grades and uses of foam concentrates
A411 Circular fire tray, mede of steel, with dimensions as follows: 4.1 Based on the test fire performance of the foam concentrate (see Clause
diameter at rim: (1480 + 15) mm Grades 13), it shall be graded
depth: (150 £ 10) mm -as class I or II for extinguishing performance;
nominal thickness of steel wall: 2,5 mm -as level A, B or C for burn-back resistance.
with a vertical steel backboard (1 + 0,05) m wide and (1 + 0,05) m long,
fitted as closely as possible along the curved top of the curved wall, or
formed by an extension of the wall.
The tray should have an area of approximately 1,73 m?2
A4.1.2 Foam making equipment, in accordance with F.1.3 of ISO 7203-1:1995. 4.2 If a foam concentrate is marked as suitable for use with sea water, the
Use with recommended concentrations for use with fresh water and sea water shall
sea water | be identical.
A4.1.3 Burnback pot, of nominal 2,5 mm steel, of diameter (300 + 5) mm ando f | 5 Before and after temperature conditioning in accordance with A.2, the
height (250 + 5) mm. Tolerance foam concentrate, if claimed by the supplier not to be adversely affected
of the by freezing and thawing, shall show no visual sign of stratification and
foam non-homogeneity when tested in accordance with Annex B.
concentrat | Foam concentrates complying with Annex B shall be tested for compliance
e to with the appropriate requirements given in other clauses and subclauses
freezing of this part of ISO 7203 after freezing and thawing in accordance with
and A2.1.
thawing
A.4.2 Place the tray directly on the ground and ensure that it is level. Set up the | 6 Sediment in the foam concentrate
Test foam nozzle horizontally (1 + 0,05) m above the fuel level in a position
procedre where the central part of the foam discharge will strike the centre axis of

the backboard (0,5 + 0,1) m above the fuel level (see figure A.1). Add (125 +
5) 1 of fuel, to give a nominal freeboard of 78 mm.

Ignite the tray not more than 5 min after adding the fuel and allow it to
burn for a period of (120 + 5) s after full involvement of the surface of the
fuel then start foam application. Record the extinction time as the period
between the start of foam application and extinction.

Apply foam for (180 + 2) s for extinction class

extinction class

application. Stop foam application and after a further (300 + 10) s place
the burnback pot, containing (2 + 0,1)
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and ignite. Record the time when 25 % of the tray is covered with
sustained flames.

Annex B Typical anticipated performances for various types of alcohol resistant | 6.1 Any sediment in the concentrate prepared in accordance with A.1 shall be

(informati | foams on acetone are given in table B.1. Sediment dispersible through a 180 pm sieve, and the percentage volume of the

ve) NOTE Other fuels might influence the performance of a foam | before sediment shall be not more than 0,25 % when tested in accordance with

Anticipate | considerably, see 6.2. ageing Annex C.

d

performan

ce

Annex C Small-scale fire test for quality control purposes 6.2 Any sediment in the concentrate aged in accordance with C.1 shall be

(informati Sediment dispersible through a 180 pm sieve, and the percentage volume of

ve) after sediment shall be not more than 1,0 % when tested in accordance with
ageing Annex C.

C.1 Annex A describes large-scale fire tests for type approval. This annex | 7 Viscosity of the foam concentrate

General describes a small-scale fire test which might be suitable for quality control

purposes. It should be noted that the foam quality produced with the
nozzle specified in this informative annex does not give the same foam
properties as the foam nozzle used in the normative part of this part of
ISO 7203. Expansion and drainage are therefore not directly comparable
using the two nozzles.

C.2 Test conditions 7.1 The viscosity of the foam concentrate at the lowest temperature for use
Newtonian | claimed by the manufacturer shall be determined in accordance with ISO
foam 3104. If the viscosity is > 200 mm2s'l, the container shall be marked: “This
concentrat | concentrate can require special proportioning equipment”.
es

C.2.1 Carry out the tests under the following conditions: 7.2 The viscosity of the foam concentrate shall be determined in accordance

Temperatu | Air temperature (15+5)°C Pseudo-pla | with Annex D. If the viscosity at the lowest temperature for use is greater

re and | Fuel temperature (17,5+2,5) °C stic foam than or equal to 120 mPa s at 375 s’1, the container shall be marked:

wind Foam solution temperature (17,5 + 2,5) °C concentrat | “Pseudo-plastic foam concentrate. This concentrate can require special
speed Maximum wind speed indoors in a draught-free room es proportioning equipment’”.

C.2.2 During the fire test record the following: 8 pH of the foam concentrate

Records - air temperature

- fuel temperature

- foam solution temperature

- wind speed

- 90 % control

- 99 % control

- extinction

- 100 % burnback time

NOTE Control and burnback times may either be determined visually by
an experienced person or may be determined from thermal radiation
measurements. Annex H of ISO 7203-1:1995 gives details of one method
suitable for low- and medium- expansion foams.
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C.2.3 Prepare a foam solution following the recommendations from the supplier | 8.1 The pH of the foam concentrate, before and after temperature

Foam for concentration, maximum premix time, compatibility with the test | pH limits conditioning in accordance with A.2, shall be not less than 6,0 and not

solution equipment, avoiding contamination by other types of foam, etc. more than 8,5 at (20 = 2) °C.

Use potable water to make up the foam solution and, if the manufacturer
claims the concentrate to the suitable for sea water, also make a foam
solution using simulated sea water according to the composition given in
annex A.
C24 Use acetone of not less than 99 % purity. 8.2 The difference in pH between before and after temperature conditioning
Fuel NOTE Other fuels may be used for comparative purposes. Sensitivity | shall not be greater than 1,0 pH units.
to
temperatu
re
C.3 Fire test 9 Surface tension of the foam solution
C.3.1 Apparatus 9.1 The surface tension of the foam solution prepared from the concentrate,
Before before temperature conditioning in accordance with A.2 at the supplier's
temperatu | recommended concentration, shall be within + 10 % of the characteristic
re value when determined in accordance with E.2.
conditioni
ng

C.3.1.1 Circular fire tray, made of brass, with a turned-over rim and central drain | 9.2 The surface tension of the foam solution prepared from the concentrate,
point and valve, with dimensions as follows: Temperatu | after temperature conditioning in accordance with A.2 at the supplier's
internal diameter at rim: (565 + 5) mm re recommended concentration, shall be determined in accordance with E.2.
depth: (150 £ 5) mm sensitivity | The value obtained after temperature conditioning shall not be less than
conical base: (30 £ 5) mm 0,95 times, or more than 1,05 times the value obtained before
nominal thickness of brass wall: (1,2 + 0,2) mm temperature conditioning.
with a curved steel backboard (0,3 + 0,05) m high, (0,6 + 0,05) m long and
of 2 mm nominal thickness, fitted inside and along the fire tray side
located opposite the nozzle, as shown in figure C.1.

The tray should have an area of approximately 0,25 m2.

C.3.1.2 Foam-making equipment, consisting of a branch pipe having a maximum | 10 Interfacial tension between the foam solution and cyclohexane
flow rate of 5 1/min.

It is fitted with a collar which can be positioned to allow foam to be
projected from the branch pipe before reaching the nozzle, so the flow rate
from the nozzle can be controlled (see figure C.2).

C.3.1.3 Burnback pot, of (1,2 + 0,2) mm brass, of diameter (120 + 2) mm and (80 + | 10.1 The difference between the interfacial tension between the foam solution
2) mm internal height, with four studs on the base to give an overall | Before prepared from the foam concentrate, before temperature conditioning in
height of (96 = 2) mm. temperatu | accordance with A.2, and cyclohexane (when determined in accordance
The pot shall have a turned-over rim and a chain fitted to the rim to allow | re with E.3) and the characteristic value, shall not exceed 1,0 mN/m or 10 %
the pot to be lifted using a metal rod and conditioni | of the characteristic value, whichever is the greater.
lowered into the tray when required. ng

C.3.2 Place the tray approximately 1 m above the floor in a steel frame with | 10.2 The interfacial tension between the foam solution prepared from the foam

Test four legs and ensure that it is level. Carry out the tests beneath an | Temperatu | concentrate, after temperature conditioning in accordance with A.2, and

procedure | extraction hood which will just exhaust the smoke without interfering | re cyclohexane shall be determined in accordance with E.3.
with the fire. sensitivity | The two values obtained before and after temperature conditioning shall
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Pressurize the premix to 7 bar and adjust the branch pipe flowrate to (1
625 + 75) g/min. It is convenient to collect the foam in a tared vessel for 6 s
and weigh to calculate the flowrate.

Set up the foam nozzle horizontally with the by-pass holes directed
downwards (150 + 5) mm above the rim of the tray in a position where the
central part of the foam discharge will strike the centre of the backboard
(see figure C.1). Drain, clean and dry the tray and close the drain valve.
Add (9 £ 0,1) 1 of acetone to the tray.

Ignite the tray 120 s after adding the acetone and allow it to burn for a
period of (120 + 5) s after full involvement of the surface of the fuel, then
start foam application. Record the extinction time as the period between
the start of foam application and extinction of the fire.

Apply foam for (120 + 2) s or, if the fire still is not extinguished, for (240 +
2) s. Stop foam application and, after a further (60 + 5) s, ignite and lower
the burnback pot, containing (0,3 = 0,01) 1 of acetone into the centre of the
tray.

Care shall be taken not to allow foam to enter the pot. Record the time
when 100 % of the tray is covered with sustained flames.

not differ by more than 0,5 mN/m.

Annex D
(informati
ve)
Bibliograp
hy

ISO 5923:1989, Fire protection — Fire extinguishing media — Carbon
dioxide.

ISO 6183:1990, Fire protection equipment — Carbon dioxide
extinguishing systems for use on premises — Design and installation.
ISO 7076:—1), Fire protection equipment — Automatic extinguishing
systems for applying low, medium and high expansion foams.

ISO 7201-1:1989, Fire protection — Fire extinguishing media —
Halogenated hydrocarbons — Part 1: Specifications for halon 1211 and
halon 1301.

ISO 7201-2:1991, Fire extinguishing media — Halogenated hydrocarbons
— Part 2: Code of practice for safe handling and transfer procedures of
halon 1211 and halon 1301.

ISO 7202:1987, Fire protection — Fire extinguishing media — Powder.

ISO 14520-1:—1), Gaseous fire-extinguishing systems — Physical
properties and system design — Part 1: General requirements.

ISO 14520-2:—1), Gaseous fire-extinguishing systems — Physical
properties and system design — Part 2: CF3l extinguishant.

ISO 14520-3:—1!), Gaseous fire-extinguishing systems — Physical
properties and system design — Part 3:

FC-2-1-8 extinguishant.

ISO 14520-4:—1), Gaseous fire-extinguishing systems — Physical
properties and system design — Part 4:

FC-3-1-10 extinguishant.

ISO 14520-5:—1), Gaseous fire-extinguishing systems — Physical

properties and system design — Part 5:
FC-5-1-14 extinguishant.

11
Spreading
coefficient
of the
foam
solution on
cyclohexan
e

The spreading coefficient of the foam solution prepared from a
concentrate claimed by the supplier to be “film-forming” before and after
temperature conditioning in accordance with A.2, calculated in
accordance with E.4, shall be positive.

NOTE Foam concentrates complying with Clause 11 are more likely to be
of types AFFF or FFFP than of types FP, P or S.
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ISO 14520-6:—1!), Gaseous fire-extinguishing systems — Physical
properties and system design — Part 6: HCFC Blend A extinguishant.

ISO 14520-7:—1), Gaseous fire-extinguishing systems — Physical
properties and system design — Part 7:

HCFC 124 extinguishant.

ISO 14520-8:—1), Gaseous fire-extinguishing systems — Physical
properties and system design — Part 8:

HFC 125 extinguishant.

ISO 14520-9:—1), Gaseous fire-extinguishing systems — Physical

properties and system design — Part 9: HFC 227ea extinguishant.

ISO 14520-10:—1!), Gaseous fire-extinguishing systems — Physical
properties and system design — Part 10: HFC 23 extinguishant.

ISO 14520-11:—1), Gaseous fire-extinguishing systems — Physical
properties and system design — Part 11: HFC 236fa extinguishant.

ISO 14520-12:—1!), Gaseous fire-extinguishing systems — Physical
properties and system design — Part 12: IG-01 extinguishant.

ISO 14520-13:—!), Gaseous fire-extinguishing systems — Physical
properties and system design — Part 13: IG-100 extinguishant.

ISO 14520-14:—1), Gaseous fire-extinguishing systems — Physical
properties and system design — Part 14: IG-55 extinguishant.
ISO 14520-15:—1), Gaseous fire-extinguishing systems — Physical

properties and system design — Part 15: IG 541 extinguishant.

12 Expansion and drainage of foam

12.1 Expansion

12.1.1 The difference between the expansion of the foam produced from the foam

Limits concentrate, before and after temperature conditioning in accordance with
A.2, with potable water and, if appropriate, with the synthetic sea water
of G.2.4, and the characteristic value shall be within either + 20 % of the
characteristic value or + 1,0 of the characteristic value, whichever is the
greater, when tested in accordance with Annex F.

12.2 Drainage

12.2.1 The difference between the drainage time of the foam produced from the

Limits foam concentrate, before and after temperature conditioning in
accordance with A.2, with potable water and, if appropriate, with the
synthetic sea water of G.2.4, and the characteristic value shall be within +
20 % of the characteristic value when tested in accordance with Annex F.

13 The foam produced from the solution prepared using the foam concentrate

Test fire sampled in accordance with Annex B at the supplier's recommended

performan | concentration with potable water, and if appropriate at the same

ce concentration with the synthetic sea water in accordance with F.4, shall
have an extinguishing performance class and burn-back resistance level
as specified in Table 1, when tested in accordance with G.1 and G.2.

14 Marking, packaging and specification sheet

14.1 Marking
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14.1.1

The following information shall be marked on the shipping container:
a)designation (identifying name) of the concentrate and the words
“low-expansion foam concentrate”;

b)class (I or II) and level (A, B, or C) of the foam concentrate and, if the
concentrate complies with Clause 11, the words “aqueous film-forming”;
c)recommended usage concentration for use (most commonly 1 %, 3 % or
6 %);

d)any tendency of the foam concentrate to cause harmful physical effects,
the methods required to avoid them and the first aid treatment if they
oceur;

e)recommended storage temperature and temperature of use;

f)if the concentrate 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)supplier's name and address;

i)batch number;

jwords “Not suitable for use with sea water” or “Suitable for use with sea
water”, as appropriate.

WARNING — It is extremely important that the foam concentrate, after
dilution with water to the recommended concentration and in normal
usage, not present a significant toxic hazard to life in relation to the
environment.

The packaging of the foam concentrate shall ensure that the essential
characteristics of the concentrate are preserved when stored and handled
in accordance with the supplier's recommendations.

14.1.2

Markings on shipping containers shall be permanent and legible.

14.1.3

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

14.1.4

Foam concentrates in accordance with ISO 7203-2 shall also be marked
“medium-expansion” or “high-expansion” or both.

14.1.5

Foam concentrates in accordance with ISO 7203-3 shall also be marked
“alcohol resistant”.

14.2

Packaging

14.2.1

If requested by the user, the supplier shall provide a list of the
characteristic values.

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 mm?2/s when measured in
accordance with ISO 3104, the words “This concentrate can require
special proportioning equipment” shall be marked.

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[ ¥ at 375/s, the
words “Pseudo-plastic foam concentrate. This concentrate can require
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special proportioning equipment” shall be marked.

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

Annex A Preliminary sampling and conditioning of the foam concentrate

(normative

)

Al The sampling method shall ensure representative samples, whether

Preliminar | taken from a bulk container or a number of individual packages.

y sampling | Store samples in tightly closed containers.
NOTE Containers of capacity 20 1 are suitable.

A2 Conditioning of foam concentrate

A21 If the supplier claims that the concentrate is not adversely affected by
freezing and thawing, condition the concentrate 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 is adversely effected by freezing and thawing, it is
conditioned in accordance with A.2.2 without prior freezing and thawing.

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

A.3 Test samples shall be prepared in accordance with A.1, or A.2.1 and A.2.2

Subsequen | as appropriate. Agitate the sample container before sampling for further

t testing tests.

Annex B Determination of tolerance to freezing and thawing

(normative

)

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

Apparatus

B.1.1 Freezing chamber, capable of achieving the temperatures required in B.2.

B.1.2 Tube, polyethylene, approximately 10 mm in diameter, approximately 400
mm long and sealed and weighted at one end, with suitable spacers
attached; see Figure B.1 for a typical form.

B.1.3 Measuring cylinder, glass, of capacity 500 ml, approximately 400 mm high
and approximately 656 mm in diameter, with a stopper.

B.2 Set the temperature of the freezing chamber (B.1.1) to at least 10 °C

Procedure | below the freezing point of the sample measured in accordance with BS
5117, Section 1.3 (excluding 5.2).
To prevent the glass measuring cylinder (B.1.3) from breaking due to
expansion of the foam concentrate on freezing, insert the tube (B.1.2) into
the measuring cylinder with the sealed end downward, weighted if
necessary to avoid flotation, with the spacers to ensure that it remains
approximately on the central axis of the cylinder. Fill the cylinder and fit
the stopper.
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Place the cylinder in the freezing chamber, cool it and maintain at the
required temperature for 24 h. At the end of this period, thaw the sample
for not less than 24 h and not more than 96 h in an ambient temperature
of (20 +° 5) °C.
Repeat three times to give four cycles of freezing and thawing before
testing.
Examine the sample for stratification and non-homogeneity.

Annex C Determination of percentage of sediment

(normative

)

C.1 Use a sample prepared in accordance with A.1. Ensure that any sediment

Sampling is dispersed by agitating the sample container. Take two samples, testing
one immediately and the other after ageing for (24 + 2) h at (60 +2) °Cin a
filled container without access to air.

C.2 The usual laboratory apparatus and, in particular, the following.

Apparatus

C.2.1 Centrifuge tubes, graduated.

C.2.2 Centrifuge, operating at (6000 + 600) m/s2.
NOTE A centrifuge and tubes in accordance with ISO 3734 are suitable.

C.2.3 Sieve, of nominal aperture size 180 um, in accordance with ISO 3310-1.

C.2.4 Wash bottle, plastic.

C.3 Centrifuge each sample of the concentrate for (10 £ 1) min. Determine the

Procedure | volume of the sediment and record it as a percentage of volume of the
centrifuged sample volume.
Wash the contents of the centrifuge tube (C.2.1) onto the sieve (C.2.3) and
check whether or not the sediment can be dispersed through the sieve by
the jet from the plastic wash bottle (C.2.4).

Annex D Determination of viscosity for pseudo-plastic foam concentrates

(normative

)

D.1 This annex gives the procedure for determining the viscosity for

General pseudo-plastic foam concentrates. The procedure is described in ISO 3219.
NOTE Pseudo-plastic foam concentrates are a particular class of
non-Newtonian foam concentrate and have a viscosity that decreases with
increasing shear rate at constant temperature.

D.2 Viscosity determination

D.2.1 The usual laboratory apparatus and, in particular, the following.

Apparatus

D.2.1.1 Viscometer, rotational, fitted with a temperature control unit that can
maintain the sample temperature within + 1 °C of the required
temperature, in accordance with ISO 3219 with the following parameters:
-maximum shear stress: [ ]75 Pa;
-maximum shear rate: [] ]600/s.
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D.2.2 The viscosity of the foam concentrate shall be measured at temperatures
Test from 20 °C to and including the lowest temperature for use claimed by the
temperatu | manufacturer in steps of 10 °C. Use a fresh sample for each temperature.
re
D.2.3 If the sample contains suspended air bubbles, the sample shall be
Viscosity centrifuged for 10 min using the apparatus specified in C.2.1 and C.2.2
measurem | before the sample is applied in the apparatus.
ent The test should be performed in accordance with the following test
procedure.
a)Adjust the temperature control unit.
b)Set the gap.
c)Apply the sample.
d)Wait a minimum of 10 min (period of no shear) to reach temperature
equilibrium.
e)Pre-shear for 1 min at 600/s.
f)Wait 1 min without shearing.
g)Measure the shear stress for 10 s at each shear rate, starting at the
lowest shear rate (preferably at 75/s).
Measure the shear stress at least at 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/s.
Calculate the apparent viscosity, v, expressed in millipascal-seconds, from
Equation (D.1):
v=1000([TE .1
where
sl is the shear stress, expressed in pascals;
s2 is the shear rate, expressed in reciprocal seconds.
D.2.4 Report the results as a table, including the test temperature (°C), shear
Results rate (1/s), shear stress (Pa), and apparent viscosity (mPa[’}h).
Annex E Determination of surface tension, interfacial tension and spreading
(normative | coefficient
)
E.1 Reagents
E.1.1 Foam concentrate solution, at the recommended concentration for use in
freshly made analytical water complying with grade 3 of ISO 3696:1987
and 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 concentrate.
E.1.2 Cyclohexane, of purity not less than 99 %, for interfacial tension and
spreading coefficient only.
E.2 Determine the surface tension of the solution (E.1.1) at a temperature of
Procedure | (20 + 1) °C using the ring method in accordance with ISO 304.
for surface
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tension

E.3 After measuring the surface tension in accordance with E.2, introduce a

Procedure | layer of cyclohexane (E.1.2) at (20 + 1) °C onto the foam solution (E.1.1),

for being careful to avoid contact between the ring and the cyclohexane. Wait

interfacial | (6+ 1) min and then measure the interfacial tension.

tension

E.4 Calculate the spreading coefficient, S, expressed in millinewtons per

Spreading | metre, between the solution (E.1.1) and cyclohexane (E.1.2) from

coefficient | Equation (E.1):
S-Y.-Y:-Yi(E. D
where
Y. is the surface tension of the cyclohexane, expressed in millinewtons per
metre;
Y is the surface tension of the foam solution, expressed in millinewtons
per metre;
Yi is the interfacial tension between the foam solution and cyclohexane,
expressed in millinewtons per metre.

Annex F Determination of expansion and drainage time

(normative

)

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

Apparatus

F1.1 Collecting vessel, plastic cylindrical, of volume known to + 1 %, equipped
with a bottom discharge facility, as shown in Figure F.1.

F1.2 Foam collector, for expansion and drainage measurement; stainless steel,
aluminium, brass and plastics are suitable materials for the collection
surface; see Figure F.2.

F.1.3 Foam-making nozzle, that, when tested with water, has a flow rate of 11,4
I/min at a nozzle pressure of (630 + 30) kPa [(6,3 + 0,3) bar]; see Figure
F.3.

F14 Foam solution tank, connected to the nozzle.

F.2 Carry out the tests under the following temperature conditions:

Temperatu | -air (20 £ 5) °C;

re -foam solution (17,5 + 2,5) °C.

conditions

F.3 Check that the pipework and hose from the foam solution tank (F.1.4) to

Procedure | the nozzle (F.1.3) is completely full of solution. Set up the nozzle
horizontally, directly in front of the foam collector (F.1.2), with the front of
the nozzle (3 + 0,3) m from the top edge of the collector. Wet the vessel
internally and weigh it. Record the mass as m1. Set up the foam
equipment and adjust the nozzle pressure within the range (630 + 30) kPa
[(6,3 + 0,3) bar] to give a flow rate of 11,4 /min. With the drain at the base
closed, collect foam, taking care that voids are not formed in the vessel.
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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.
Weigh the vessel and record the mass ms.
Calculate the expansion, E, from Equation (E.1):
E= —— (F1)
m;—my
where
V is the volume, expressed in litres, of the collecting vessel (F.1.1);
m1 is the mass, expressed in kilograms, of the empty vessel;
me is the mass, expressed in kilograms, of the full vessel.
Assume that the density of the foam solution is 1,0 kg/l.
Open the drainage facility (see F.1.1) and collect the foam solution in the
graduated measuring cylinder to measure the 25 % drainage time. Adjust
the drainage facility such that the drained foam solution can flow out
whilst preventing the passage of foam.
NOTE This can be achieved by controlling the level of the liquid/foam
interface in the plastics tube at the outlet.
F4 Prepare the simulated sea water by dissolving the components listed in
Simulated | Table F.1.
sea water
Annex G Determination of test fire performance
(normative
)
G.1 This annex specifies the procedure for determining the test fire
General performance for low expansion foam concentrates. The tests described in
this annex are more expensive and time-consuming than the other tests
described in this part of ISO 7203. It is recommended that they be carried
out at the end of the test program to avoid the expense of unnecessary
testing.
Testing at temperatures above the range required by this part of ISO 7203
can result in poor performance, and precludes conformity with this part of
ISO 7203.
G.2 General conditions
G.2.1 Test series and criteria for success
G.2.1.1 Conduct one test with potable water on propan-2-one (acetone) and one
Foam test with potable water on propan-2-ol (isopropanol, isopropyl alcohol,
concentrat | IPA). If both tests are successful, or if both tests are unsuccessful,
es not terminate the test series. If one test is unsuccessful, repeat that test. The
compatible | concentrate conforms to Clause 13 if the first two tests are successful, or if
with sea one of the first two tests is successful, and the repeat test is successful.
water
G.2.1.2 Conduct one test with potable water on propan-2-one (acetone), and one
Foam test with potable water on propan-2-ol (isopropanol, isopropyl alcohol,
concentrat | IPA). If both tests are successful, carry out one test with the simulated sea
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es water in accordance with F.4 on propan-2-one (acetone), and one test with
compatible | the simulated sea water in accordance with F.4 on propan-2-ol
with sea (isopropanol, isopropyl alcohol, IPA). If all tests are successful, terminate
water the test series. If one of the potable water tests is not successful, repeat
that test. If one of the simulated sea water tests is not successful, repeat
that test. The concentrate conforms to Clause 13 if all four tests have been
successful or, in the case of one or two unsuccessful results, the repeat or
repeats has or have been successful.
G.2.2 Carry out the tests under the following conditions:
Temperatu | -air temperature (15 = 5) °C;
re and -fuel temperature (17,5 + 2,5) °C;
wind -foam solution temperature (17,5 + 2,5) °C;
speed -maximum wind speed in the proximity of the fire tray 3 m/s.
NOTE If necessary, some form of wind-screen can be used.
G.2.3 During the fire test record the following:
Records a)location;
b)air temperature;
cfuel temperature;
d)foam solution temperature;
e)wind speed;
£)90 % control time;
£)99 % control time;
h)extinction time;
125 % burn-back time.
NOTE 90 % control time and burn-back time can be determined either
visually by an experienced person or from thermal radiation
measurements. Annex I gives details of a method suitable for
low-expansion foams.
G.2.4 Prepare a foam solution following the recommendations from the supplier
Foam for concentration, maximum premix time, compatibility with the test
solution equipment, avoiding contamination 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 the simulated sea water in
accordance with G.4.
G.2.5 Use propan-2-one (acetone) of not less than 99 % purity.
Fuel Use propan-2-ol (isopropanol, isopropyl alcohol, IPA) of not less than 99 %
purity.
G.3 Fire test
G.3.1 The usual laboratory apparatus and, in particular, the following
Apparatus
G.3.1.1 Fire tray, circular, of stainless steel grade 314 with dimensions as follows:
-internal diameter at rim (1 480 + 15) mm:;
-depth (150 + 10) mm;
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-foam solution temperature (17,5 + 2,5) mm;

-nominal thickness of steel wall 2,5 mm.

The tray shall have a vertical stainless steel backboard (1 + 0,05) m high
and (1 + 0,05) m long fitted as closely as possible along the curved top of
the curved wall, or formed by an extension of the wall.

NOTE The tray has an area of approximately 1,73 m2.

G.3.1.2

Foam making equipment, as described in F.1.3.

G.3.1.3

Burn-back pot, stainless steel, of nominal thickness 2,5 mm, diameter
(300 + 5) mm and height (250 £ 5) mm.

G.3.2
Test
procedure

Place the tray directly on the ground and ensure that it is level. Set up the
foam nozzle horizontally (1 + 0,05) m above the fuel level in a position
where the central part of the foam discharge will strike the centre axis of
the backboard (0,5 + 0,1) m above the fuel level (see Figure G.1). Clean the
tray. Add (125 + 5) 1 of fuel.

Ignite the fuel, not less than 3 min and not more than 5 min after adding
it. Start foam application (120 + 2) s after full involvement of the surface
of the fuel. Readjust nozzle to ensure that the jet continues to hit the
centre of the backboard. If the foam concentrate is claimed to be class 1,
apply foam for (180 + 2) s. If the foam concentrate is claimed to be class 2,
apply foam for (300 + 2) s. If the fire within the fire tray is extinguished
prior to the end of foam application, record the extinction time as the
period from the start of foam application until the time all flames are
extinguished within the fire tray. If a fire remains only on the outside of
the tray after foam application, this fire shall be manually extinguished
before starting the burn-back test.

After a further (300 = 10) s, place a burn-back pot, containing (2 + 0,1) 1 of
fuel in the centre of the tray and ignite. Record the 25 % burn-back time.
NOTE During foam application, some foam can overflow from the fire
tray, possibly carrying burning fuel. It is advisable to mount the test fire
tray within a non-combustible bunded or dyked area to contain any foam
overflow.

Annex H
(informati
ve)

Small-scale fire test

H.1
General

Annex G describes large-scale fire tests for type approval. This annex
describes a small-scale fire test that can be suitable for quality control
purposes.

This test should not be run outdoors as the results are very sensitive to
any kind of air flow.

To analyse the compatibility between foams and dry chemical powder, this
test should be repeated according to the procedure in H.3.

H.2
Apparatus

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

H.2.1

Fire tray, circular, of brass, with a turned over rim, and a drain point with
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valve at the centre of the conical base, with dimensions as follows; see
Figure H.1:

-internal diameter at rim (565 + 5) mm;

-height of vertical wall (150 + 5) mm;

-height of conical base (30 + 5) mm;

-thickness of vertical wall (1,2 + 0,2) mm.

The fire tray shall have a vertical backboard 2,5 mm thickness, 600 mm
long and 300 mm high formed by an extension of the wall opposite to the
nozzle.

NOTE The tray has an area of approximately 0,25 m2.

The fire tray is supported approximately 1 m above the ground on a steel
frame with four legs. The tray is normally placed beneath a suitable fume
extraction hood which extracts the smoke without interfering with the
fire.

H.2.2

Burn-back pot, brass, with a turned over rim, and fitted with four studs at
the base to give an overall height of (96 + 2) mm. with dimensions as
follows:

-internal diameter at rim (120 + 2) mm;

-internal depth (80 + 2) mm;

-thickness of wall (1,2 + 0,2) mm.

A chain fitted to the rim allows lifting the burn-back pot using a metal
rod.

H.2.3

Foam making nozzle, with a nominal flow rate of 5,0 I/min at 700 kPa (7
bar) when tested with water; see Figure H.2. It is fitted with an
adjustable collar to allow ejecting foam from the side of the nozzle and,
thus, vary the foam flow rate through the outlet. The foam flow rate can
also be controlled by adjusting the pressure applied to the foam solution.

H.2.4

Fuel, consisting of propan-2-one (acetone) or propan-2-ol (isopropanol,
isopropyl alcohol, IPA) of not less than 99 % purity.

H.3

Test procedure

H.3.1.1
Test
conditions

Carry out the test under the following conditions:
-air temperature (15 + 5) °C;

-fuel temperature (17,5 + 2,5) °C;

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

H.3.1.2
Set-up

Position the foam nozzle horizontally with the by-pass holes in the
adjustable collar facing downwards at a height of (150 + 5) mm above the
rim of the fire tray (see Figure H.2).

Prepare the foam solution following the recommendations of the supplier
for concentration, maximum premix time, compatibility with test
equipment, avoiding contamination by other types of foam, etc.

Set the nozzle pressure to 700 kPa (7 bar) and the foam flow rate to (1,625
+ 0,025) kg/min by adjusting the collar and, if necessary, reducing the
nozzle pressure. It is convenient to collect the foam in a tared vessel for 6
s and to weigh it to calculate the flow rate.
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Position the nozzle while keeping it horizontal so that the foam strikes the
centre of the fire tray. Shut off the foam discharge. Clean the tray and
close the drain valve.

H.3.1.3
Fire test

Place (9 0,1) 1 of fuel in the tray and (0,3 + 0,01) 1 of fuel in the burn-back
pot.

(120 + 2) s after fuelling, ignite the fuel and allow to burn for (120 + 2) s
before starting foam application. Apply foam for (120 = 2) s to the centre of
the backboard and record the times from the start of foam application to
90 % control, 99 % control and complete extinction. If complete extinction
is not obtained within (120 + 2) s, apply the foam for a further (120 = 2) s.
At the end of foam application, ignite the fuel in the burn-back pot, and
(60 + 2) s after the end of foam application, lower the pot into the centre of
the tray with a metal rod, taking care not to allow foam to enter the pot.
Record the time taken from positioning of the burn-back pot to
permanent, full re-involvement of the fire tray surface in flames as the
burn-back time.

Annex I
(informati
ve)

Description of a radiation measurement method

I1
Evaluatio
n

Radiation measurement is a convenient and objective way to monitor the
performance of a foam during the fire performance test. It reduces the
requirement for visual observations (except for flame flickers and time
necessary for complete extinction).

This annex describes the equipment and procedure used in a series of
tests in one testing laboratory, and the methods used to interpret and
present the results; see Reference [8] for details. The method is suitable
for low- and medium-expansion foams but not for high-expansion foams.

1.2
General
arrangeme
nt of test

Radiometers should be placed diametrically in relation to the tray as
shown in Figure I.1. The distance between the meters and the rim of the
tray should be not less than twice the diameter, D, of the tray and the
height above the rim, not less than 1,5 m.

NOTE The maximum distance is limited by the sensitivity of the
radiometers.

Radiation levels should be recorded continuously or with intervals not
exceeding 1 s.

1.3
Technical
data for
radiomete
rs

Two radiometers? of type Gordon or Schmidt-Boelter should be used. The
meters should be cooled with water. The temperature of the cooling water
should be (30 + 10) C, held constant during the measurements.

The radiometers absorb at least 90 % of the incoming radiation within the
range of wavelengths 0,6 pm to 15 pm.

For a fully developed fire, the radiometer reading should be not less than

0,6 times full scale.

The radiometers should have maximum non-linearity of = 3 % of nominal

range of measurement, and a maximum response time of 2 s (up to 63 % of
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full response).

NOTE A radiometer with protective glass can be used, provided that the
requirements on spectral sensitivity are satisfied. If it is considered
necessary, utilization of the range of measurement specified above can be
changed, if the radiometers have a better linearity. Less than 40 %
utilization is not advisable, as the influence of background radiation can
cause an effect that is too high.

2 The Medtherm Series 64 supplied by Medtherm Corp., P.O.Box 412,
Huntsville, AL. USA is an example of a suitable apparatus available
commercially. 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 apparatus.

1.4
Procedure

Correct the output from the two radiometers by deducting the background
radiation recorded from 5 s to 10 s after the moment from complete
extinction.

Determine the average value of the two radiometers.

Determine the average value of time of recorded radiation during the 25 s
period from 30 s to 5 s before the start of the foam application (see Figure
1.2).

Determine the relative radiation by dividing the output by the average
value obtained in accordance with the preceding paragraph.

The instantaneous radiation values are subject to random fluctuation. A
smoother curve, which facilitates interpretation, can be obtained by
plotting radiation values averaged over a period of + 5 s for each time
value.

The adjusted relative radiation is shown for the extinguishing test in
Figure 1.3 and for the burn-back test in Figure 1.4. A control of 90 % is
equivalent to the relative radiation 0,1.

The description above implies that a computer-controlled measuring
practice should be applied.

Annex J
(informati
ve)

Compatibility

J.1
Compatibi
lity
between
foam
concentrat
es and fire
extinguish
ing
powders

Where foam and powder might be applied simultaneously or successively,
users should ensure that any unfavourable interaction does not cause an
unacceptable loss of efficiency.

The small-scale fire-test detailed in Annex H may be used to evaluate the
compatibility of foam concentrates and powders.

This test is carried out on the foam in question, and then repeated after
the fuel has been covered in powder as follows.

a)(500 = 1) g powder is weighed into a 180 pm sieve, placed on a sheet of
paper or cardboard.

b)The sieve is held over the fuel, and the cardboard or paper removed.
¢)The powder is then evenly distributed over the surface of the fuel from a
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height of (150 + 10) mm.

d)The fuel is lit not more than 60 s after the powder has been spread over
the surface of the fuel.

If the increase in extinction time is equal to or greater than 25 % longer
than the result without powder, then the combination of powder and foam
may be considered to lead to an unacceptable loss in efficiency.

Likewise, a reduction in burn-back time by 25 % or more when powder is
used indicates that the foam and powder are incompatible.

J.2
Compatibi
lity
between
foam
concentrat
es

Foam concentrates of different manufacture, grade or class are frequently
incompatible and should not be mixed, unless it has first been established
that an unacceptable loss of efficiency does not result.

* EPEDICONTIE, TR DL JBEBNEBICZOTLDEBDICDNTIE
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