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Scudy 0f TLre Ignicion Inhibiting Propercies
of Coupressed Air Foarn

Daniel l{adrzykowski

A3STRACT

lhis report describes an initial step to quantify the effectiveness of vater-

based conpressed air foan (CAF) generated with a s)mthetic hydrocarbon-based

surfacEant. Two series of tests were conducted with the synEhetic hydrocarbon

surfactent based CAF: ignition retardatton tests and mass retention tesEs.

Ttre ignltlon detaying eapabillcy of the fo,,n was tulce that of water when

Protecting a T1-11 plyirood surface lrradiaced frou an external source in the

raate of 15 klt/az to 50 ktt/n?. Ttre Eass retention test, conducted on Tl-I1

pl3mood sidtng, extrlbited an initlal rctentlon efftclency for the foan of

.approxinately 20 tltres the cfflclcncy of water. ltrls tlpe of foau uay have

Potcntlal for lnprovlng pcrfortr8,r1cc of flxed flre suppresslon systeas, such as

resldcatlal sprlr&ler systcns. Further study ls rccoucnded to generalize the

results of these tcsts and Eo qu^antlfy the extlngulshing capabllities of the

CAF relatlve to Eater

Kcy tJords: coEprcssad alr foan (GAf); foan; f,oau gcnerator; ignition

k*rtbltlng; Eass rctentLon; resldenttal sprlnklcr systcus; retention

efflelcncy: surfaccanEs .
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The Bureau of I-and llanagemenr (BIX), rhe U.S. Forestr Se:rrice (USFS), Ehe Texas

ForesE Senrice and a few municipal and sEate fire agencies have conbined che

advantages of these recenE developments and have buiLc cAFs unic,s Eo generaEe

synchetic hydrocarbon-based foan (Figure 1). Operacional experinenEs have

been conducted on both Ehe CAFS and the foaning agenEs by the BLl,l and rhe usFS

Ill' lnitial firefighcer cestitroniars indieare rhat the foan is superior co

waEer j'n a variety of forest fire fighting situations es werl as in structure
protecEion.[3]

rt seeus that this new gcncration foan roay have potenEier uses ln other fire
suppression aystetrs, such as lnproving thc perfornance of residenclal
spri'nkler systems, and especially in self-contained systens which have a fixed,
waEer supply held ln a cank. Thcse systetrs are used prluarily ln areas with
Ios doocstic uater supply Preasures. Ttrle study uas undertaken as en initial
step in evaluating that poccntlal.

This reporr descrlbes sn inltlat scep in an effort to cvaluate the

eapablllties of cAF for usc ln resldentlal sprlnklcr systeus. Ttrls srudy vas

Iisited to the lgnitlon idllbitlng propcrrles of CAF alrhough orher facrors

need to be evaluated to fuIly assess CAF's capabtlltles for use ln residenrial
sprinkler syscctrs. Tro qt?cs of tcsts serc eonducted; an ignition inhibiring
Ecst end a Eass rctentlon ttst. In both cases a vcrtlcally orlented saraple

sas used to gtuulatc foco appllcetlon to a sa1l.
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A 0.3t foaning agenc concenEration wes uscd in

is withln the manufacEurer's recotrDended renge

aIl

for

of che cescs. This

ground application.

only one brand of foaning agenE wes used. rt is represenr,ative of rhe

conoercially available foaming agencs of rhis ryTe.

o A foau expansion of 14 t 1 was used for all of the tests.

. A11 of the tests were perfo:med on 152 nn (E inch) square specimens of

T1'11 siding material (conditioned to constant uoisture concenE aE a

tetrperaEure of 23 ! 2 'c (74 t 4 'F) and a relarive hunidity of 50 +

10t). T1'11 is a textural exterior pryuood, rhich is couposed of

southern pine and phenollc adhcsivcs.

2.3 Ignltlon Rcterdatlon Tesr

Ihe ignitlon retardatloa tcsts rcrc pcrforacd on thc Latcral Ignirion and

Flaae Spread Test (IJE[) apparatus t5l. Itrc kcy coEponent of this device is a

gas fired radlant panel (Flgrrrc a). Prlor to tcsElng, the epparsrus rras

cellbreted as speclfled ln 'Nsr Conccpc,s f,or t{casurlng Flaoe Spread

Propertles' t5l. Ttris tcgt was pcrfor:ncd by c:rposlng a vcrticall,y-oriented

sanple Eo consterrt 8nd acarly unlforn lrradlation froa ttre radiant panel and

rccordlag thc tluc turtll plloted lgnltlon. Ttrls test slrnulaEcs a sell

e:<posure situatlon. Ttrc heet flun frou thc redlent panel sas varied fron 50

klJ/az dorn to a flun wherc tgnltlon would not occur. Tcstlng ln thts fashion

yields e cunre of tlne to lgnltlon vrrsus thc heat flux. To find a.basis on
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2.4 Hass Retencion Test

TLre scenario represented by this experiuent is that of foan application Eo a

trall' A vertlcally orlented T1-11 sauple, of known Eass, uas subjected Eo a

constanE flow rate stre'rn of wacer applied to lts texcured surface for a fixed

"rlount of tiue. Imediately after the appllcation perlod, the sample rdas

ueighed to deterEine the anount of uater whlch remained wlth the sanpre. wiEh

a new sample placed in posltion, the tesE uas repeated f,or a longer period of
time. This cycle uas repeated until the sanple,s change in ueight was

negligible' The test scqutnce was then repeated applying foan to the sanple

instead of uaEer. &ris experlneac provldes au lndlcetor.as to the efficiency
of appllcation of foan to a vertlcal surface.

3.0 REST'LTS AI{D DISCUSSION

3.1 lgnltlon Rctardatlon Tcst

IhG lgnfdon rrltlrdatlon tcsts rcre pcrfoncd ovrr a hcat flrlx renge

rthlch rcPastcru'Es hcat flrs cxposurcs assoelatcd slttr a dcvcloplng roou fire,
LS WE (p-r1 E!ryGr.curc - I/;O'C (830'F)), up through a fully developed

.106 ftrG, @ W/* (pensl teEpcrattgc = 740'C (1370 'F)). Ttre results ere

showa ta Figure 5.
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Figure 8 shons che relative perfortrance of the foan coupared with water, as

the racio of ignition Eitres (water/foan). The average of the entire daEa sec

is approxiaately 2. This indicates that on the average, the foa.n creaEgent

yielded ignition delay Elnes tvi.ce as long as the delay provlded by the lrarer

creaEEent' rt should be noted that the layer of foan used in these resrs lras

thin (5 m) to enable the d'irect conparislon of the foan relative Eo tater on

a Dass basis. In Practice, the foan is applied liberal).y, yieldlng a rhicker
coating of foaD than those used ln the lgnition intrlbiting tests. A thicker
coating of foan, with a sluilar cxpanston retio, on I surface means tnore wacer

nass is rettiDGd by the surface, possibly furthertng the foanr,s eapabilicy ro
intribit i8n'ition- The anorrnt of foau or water that eould be retained by a

saryle iu a specifle tiae perlod rras lnvestlgated ln uass retention tesgs.

3.2 l{ess Rctcntion Test

Ihc ra-ss rrlBsotlou tcsG ura pcrfonmd ulth a eatcr nsss flou rate of 750 grans

pnrr rlrrrto (6p) rad r fora flow rstc of 190 gpa. Ttrc water applicarlon rate

u!,s sct 3G 760 gr, ubleh Bas thG low:st valuc eepable of dcllvcrlng a stcady

reBlr strcr frl tbs Erlt. ftrls uaanE that the oess flow rate of uarer being

eppllcd co th. r:rylc ras 4 tlues ttre nass flow rate of the foam. Itre inirial
DG.surGEG,s crc Pcrfor:lcd eftcr 5 ssconds of appltcatlon tltre. Itre plor for

water in El,gure 9 rcprcsents thc averages of the ttrrce uater tests,- with the
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benej:::a, ::: -ii ::. residencial sprinkler systens, especiarry residencial

s::::_**e: s';'s:e:.: :.-,a: draw on a small, tank held rraEer supply.

5 . O RECO}O{ENDATIONS FOR R]RTI{ER STUDY

lc e':a--a:e :---'" :ie potential use of this technology ln residencral
s::::-s-r: s";:rtrs :he direct extlnguishlng capabiritles of the foan relarive
tc '''a:e: 5:ri ' '-s: be studied. Further testing must be perforaed on

c:fje:e:: *a--e:-:-s :o generarize the results of the ignltion inhrbitton
!es:: rasr ;e:E:::3n trests and any fucure flre extlnguishnent Eescs. rn
acd:':::: J:.:s:s-:,d,!ng of the basic physieal processes lnvolved in the action
of -;-,'e j;"u :;: :5:.lcron inhibrtlon and flre extrngurshrnent should be

adc:css*: :; :e:e=ine the generarity of findrngs and to arlow optigar use of
Ehe a:e::
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