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Summary
A review has been prepared on the use of wetting sgents in the
extinction of [ires in forests and on houths, fires involving fibrous
and greanular materials in bulk, and Tires in buildings,

It is concluded that no case c¢un be made for the general use of
wetting agents in {irefighting. ilowever, it sppears that there are
certain situations, in cach of the above fields, in which water containing
a wetting agent can be more effective than plain water for extinguishing
a fire,

An increase in the effectivenecs of water Jor fire extinction is not
alone sufficient to justify the use of wetting agents for firefighting.
It 1s necessary to take into account all opera’clonal and econonic faciors,
some of which, it is considered, can be evaluated only in full-scale trials
under practical conditions.
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THR USE OF WETTING AGENTS FOR & IREXIGIING

I, REVIEW OF APPLICATION 10 #IRES INVOIVING
SOLIDS

by

()

P. C, Bowes
INTRODUCTION

This note reviews available information on the use of water
containing wetting agents, commonly known as "wet water”, for extinguishing
fires involving solid materials,

Wetting agents are substances thet, when added to water, are able to
promote the rapid wetting and penetration of solids that are not wetted
or penetrated easily by untrecated water, This ability of wetting agents
has led to their use in water for firefighting, notably in the United
States, with the object of making more efficient use of the water applied
- to & fire and thus reducing both the amount of water and the time required
to extinguish the fire. A reduction in the amount of water required is
desirable, in rural areas, mainly because Water may be scarce and transport
difficult snd, in urban areas, mainly because of the attendant reduction
in water damage.

The use of wetting agents for the extinction of fires in solids
appears tc fall naturally into different ficlds of application distinguished
by differences in firefighting problems and techniques. These fields are
mainly:- forest and heath fires, fires involving fibrous and granular
materials in bulk, and fires in buildings. The last two are closely
related in warchouses and stores. The review has been subdivided
accordingly.

The procecdure adopted in this review has becn, first, to outline
briefly the problems in each field of application. 4 representative
selection of the published experiences and opinions of Fire Brigade
Officers and others who have used wet water is then given, and is followed
by an eccount of tests carried out under more or less controlled conditions.
Conclusions are given at the end of each section.

PURBST AND HEATH PIRES
General

A major application of wetting agents has been their use in fighting
fires in forests and on heaths. These fires are usually fast moving, may
cover large areas, and demand highly mobile firefighting equipment for their
control. In forest fires, especially, the attack is commonly based on
the use of lmepsack pumps and light hose lines supplied with water from
tank waggons., It frequently happens that all or most of the water
reguired has to be carried to the site of the fire in the tank waggons,

Thus the firefighting method and, often, the location of the fire,
require the utmost economy in the use of water,

A characteristic of these fires is the persistence of deep .
smouldering in the combustible layer of dead and dccaying vegetable »
matter that covers the mineral soil of heath and forest, Complete
control of a fire often requires the trenching of this ground layer,
dovn to mineral soil, round the affected area. Following control of the
surfacce fire, extensive "mopping-up" is usually necessary in order to
extinguish smouldering fires that remain in the combustible ground layer
and in tree stumps, etc, '



Practical experience

Published opinions of the value of wet water in forest firefightinm
based on experience of its use in actual fires, suggest that wet watefﬁ
permits more rapid control of the fire and is especially effective in
extinguishing fire in the combustible ground layer, into which it )
penetrates more readily than ordinary weter.

Wet water was used extensively in fighting the faine forest fires (1)
of 1947 when it was stated that "on high heazard days with dry conditions
the use of wetting agents is particularly successful in effecting fastér
and more complete extinguishment of the fire line and reducing the amount
of patrol", but no numer%yal estimates of the advanteges bave becn given.
Trials in Rhode Island demonstrated the reediness viith wihich wet
water could saturate a ground layer of dry "auff" (vartly decayed vegetable
matter) which was stoted to be extremely resistant %o penetration by
opdlnary vater,

It has been reported that the use of wet water permits the decp
soaking of rotten logs and hollow "snags" (dead stending trees) with
"punk" cores, and fires theréin may be rcached and extinguished without
the use of an axe 35

Wet water has also been stated to be of value for the extinction of
fire in grass, grain and stubble (&), The main difficulty in the grass
fire described was, in fact, the extinction of smouldering in cak lcaf-
mould and, for this, wel water was more effective than plain water. In
the grain and stubble fires thc use of wet water reduced the number of
rekindles. '

Idson and Parker (5) have described a fire in pine forest, with a
ground laycr of pine ncedles, in the control of which both wet water and
plain water were usecds It was estimated by the Fire Department Chief in
charge that at least twice the amount of fire line was extinguished
por gallon of wet water as with plain water, In this and in other fires
where wet water was used no rekindling occurred, and no re-wetting and
overhaul was required, but rekindling occurrcd wherc plain water was used.
Edson and Parker conclude that "experienced personncl utilising efficient
opcrating techniques vhich include tank supplies of premixed solutions of
wetting agents, booster lines and small spray or fog nozzles, can more
rapidly extinguish the fire line and securc complete penetration and
saturation of ground litter. The latter, if adequately performed, can
eliminatce tronching and result in substantial saving of men hours.

Such saving of man howrs and the couplcete extinguishment of forcst fires
in this arca (Rhodec Island) have morc than offsct the additional cost of
wetting agent”.  These eunthors state that 3,500 ft. of fire linc were
extinguished for an cxpenditure of 27.50 dollars on vwetling agentse.

Controlled tests

Thompson (6), Zussmen (7), and Parker (8) have bricfly deseribed
tests carried out at the Factory Mutual Leboratoriocs (Massachusetts),
and by a firm of manufacturers, on the effectiveness of wetting agents for
extinguishing test fires in wooden cribs. In the tests described by
Thompson 6) the cribs consisted of douglas fir "two-py-fours" stacked in
a 2 ft. squore and 18 in, high. After a prcburn time of 10 to 12 minutes
the extinguishing agent was applied at a fiwed rate from a spray nozzle
over the fire, and the time taken for all glowing combustion to be extinguished
was noted.

The results varied with the type and concentration of agents used.
It appears that with certain wetting agents the test fire could be
extinguished in approximately one third of the time required with plain
water. There was no correlation between the fircfighting efficiency of
a wetting agent and its surface active prop?ryies such as foaming, wetiing
and pcnetretion powers, and surface tension
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In an cxamination of a wetting agent by the Underwriters' Laboratories (9)
the advantage obtained in using the agent for the cxtinction of n test fire
in ocak mill slabs was less then sbove. Thus, the time requircd to
extinguish the- fire with a solution of the agent was roughly wwo thirds of
the time requircd with plain water. In these tes%s the fire was judged
to te out when all of eight thermocouples, in fixed positicns among the
logs, indicated temperatures of less than 2009F, IV is not stated whether
this end point coincided with the complete zxtine ggn cf 2all glowing
combustion as in the tests described by Thompson Y2 s The rate of
temperature reductlon during epplication of' the ext-ngu: shing liquid vas
from 1— to 2% times greater when the wetting agent was pres sent than when
it was absent, and the proportion of water that ran off the firc was
reduced.

Results obtained by the manufacturers of the above wett) n% agent,
and quoted in the Report of the Underwriters’ Laboratories, 1ﬂd¢bat9d

a superiority over plein water that was somewhat greater than obove for
similar wetting agents when used to extinguish test fires in ocak mill slabs
and yellow pine.

Tests by ven Hoogstraten (10) on the extinction of fires in small
piles of wvooden sticks showed no advantage in the usc of wetting agents.

The above lezboratory tests give no conclisive indication of - the value
of vetting agents for the extinction oi fire in timber. In so far as
the tests described by Thompson indicate an edvantage in the use of
wetting agents for the complete extinctiion of gilowing combustion, they are
consistent with revoyted results of tests by the United States TForest
Scrvice in Virginia (3) on the use of wetting agents in mopping-up after
forest fires, 1In these tests an aversge of % gal of viet wator per stump
ensured complete extinction but, with plain water, an application of 1%
gel per stump was followed by 95 per cent rekindiing.

Beall (11) nes reported open-air tests on the extinction of {ast
burning heath fires (designated "flash-fucl fires") and fircs in windriws
of jack pine "logging slash". The extinguishing liguid was opplicd with
hand pumps.

The averaged results of three tests showed that for comtrol of the
heath fires (i.e. extinction of the flames only) 20 per cent more wet
water than plain water vas required. This result was attributed to the
foamy nature of the spray when wetting sgent was present; in strong gusts
of wind this spray was carried away and failed to rezch the narrow fire
line, On the fires in pine slash 20 per cent less wet vater than plain
viater was required to extinguish both flames and smouldering.

"Differences in the time recuired to control and cxtinguish fires
were not as great as differences in the volume of 1iq;%d Sscd, and in
gereral were too small to be of practical importance"

Further test by Beall et al (12) with fircs in sawdust piles indicated
that about 23 per cent less wiet water than rlain wat 2y, as raquired to
extinguish them. On the other hand van Hocsosraten \10) found 1ittle or
no difference between wet and plain wafer when uscd Lo cxbinguish
smouldering fires in sawdust in a container with a perforoted base,

It was concluded by Beall et al (2] thut wot water was of doubbful
value in the control of flash fires, vspecizlly under conditlons of high
wind; but wet water was likely to be superior to plain :atcr for
extinguishing fires of a deep burning type.

Fry and Smart (13), (14) compared wet and plein wader for oxtinguishing
test fires in cut semples of dry heath vegetatlﬂnq Three wetting agents
were tested at concentrations of 0+2 per’ cent; this was epproximately the
minimum concentration that gave the maximum lcwerlng of surface tension,

The extinguishing liquids were applied in thc form both of a jet and a Spray.

V|
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In thirty-eight tests (13) with fires in mixtures oF grass, gorse,
thistles, etc., and in ling "no significant diffecrence was observed
betvween water and the wettin agent solution, either in the time token to
extinguish the fire or in the agmount of liquid used”., This resnit is in
agrecment with that of Beall, (11) above, but has Leen criticissd on the
grounds that the concentration of the asgen¥s was probably teo low and the
agents used may have been unsuitable. ESince it now appeszrs that one of
-the sgents used was of a similar chemical #ype (ssdinm higher alkyl sulphate)
to one for which s cegss in firefighting svrliceticns has becn clained in
the United States (15), the latter criticizm is nob +alid.

In further tests designed to assess the effectiveness of wietting
agents for nreventing srread of fire in dry grass Q}olinia) it vias found
that, when the liguid was avplicd as a spray, the spread of flame {rom
a dry zone into a wetted zone in a 6 inch layer of the grass could te
prevented with an application of wet vwizter cquel to sbout half the
quantity of plain weter required, When the application was nade with a
jet the improvenent obtained with wet watcr was scmewhat less,

Tre value of wet water for preventing fire syregd in forest ground
litter has been investigated by Fons and Mcbride (16) who measured the
rates of eveporation of water from pine needles and vpine twigs wetted
with plain water and wet water. Altivcugh the initisl rate o evaporetion
for wet water was greater than for plain water from the pine needles, the
rate of evaporation of the plain water eventually teczme the greater, Tor
both the pine necdles and the twigs the protection affcrded by the spraying
with wet water was greater than when plain water was applied. Applying
the results of moisture content determinaticns to hypoitheiical Icrest
fire situation it was estimated (in terms of the "fire danger index")
that (7 minutes after spraying, the wet weter geve an advaptage of 1% in
reducing the spread of fire in the pine needlec, . Ta other terus, while
plain water would keep the moisture content above the danger value for
6C minutes, an application of wet water would do so for 95 minutes., In
the above tests the liquids were espplied in the fcrm of a fine sprey
"until the samples were saturated"; it is not sinted what relation existed
between the owntitics ryplicd,

Small-scale laboratory tests by Beall et ol (19) are related %o the
guestion of the reduction of fire spread. In these tests cqual weights
of oven-dried sphagnum moss were treated with equal quantities of plain
water or with solutions of a number of wetting agents. The moss was then
ignited and allowed to burn out, and the rosidus of unbwrned woss was taken
as a measure of the protection efforded by the treastment. The results
werc expressed in terms of the quentity of liguid required to "firc-proof™
e given weight of mossg; on this basis the amount of vet water roquired
was 20 per cent less than thc amount of plain water reguired. Dirfercnces
between wetting agents did not appecar to be significanva  Altlough the
results of thesc tests indicated thet an application of wet water could
afford greater protection than an equal quantity of plain weter, it is not
certain vhether this e¢ffect was due malinly to the jpreotar sproad of wet
water or mainly to decper penctration of the wet water inio the moss
substance and, hence, to the corresponilingly rotarded ovaporationm.

The most corprchensive studies of the use of wetiiugz syunts in forest
firc fighting appear to be those in prograss at the Cail:forpia Forest and
Range Experiment Station of the United States Lesarbment of Lgriculiture.
General concl?s%?ns fgsm thc e investigabions unve bean eeported from
time to time \] . ( > 19} but no detailed sccounts of tosts or results
have been published. Recent conclusicns {15) indiezt~ +hat imcrovements
in the technique and equipment used for fighting forest fires (20}, and
thorough training of the firefighting crows, can effect outstanding
economies in the amount of water used. The economv cffected iz stated
to be greater than cen be obtaincd by the use of wetiing agenis. Further,
it is only when such improved techniques are used that any advantage at
all is gained from the use of wetting agents,
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It appears that field test:z do not confirm the indications of
laboratory tests that vwet water may be used with advantage for cxtinguishing
flaming. The main apvlication of wet water is likelr to be ir the "mop-up!

~of dcep-seated fires in decp "duff" and rotten weod, vhere it permits

fewer relcindles than docs plain viater.

No significant differcnces were found betweon different weiting agents,
and it appecars that the principle factors detormining th2 choice of a
wetting agent are likely to be the cost, tha ecase of hnandling ard the
corrosive properties.

Conclusions

It cannot be sald thet any of the investigetions for whish cesulis
have been published are entir-ly satisfying, LJF the rzoults cbbained are
fairly consistent with cach other and with the conciusions reashed in the
investigations by the United States Department of Az rwcul* me on She use
of wetting agentz for forest firc fighting.

- BExperimentsl evidence docs not support the opinion, based on early
expcrience in actual fires, that wetting egents are of appreciahle value
for the cxtinction of flaming in the initial control o forest and heath
fires. It is doubtful whether this application of wetting agenis is
worth further investigation.

Tests indicate that wet water is more cffective thar plain water for
preventing the spread of fire in undergrovith, end snouid be of valuc for
controlling heath fires by wetting vegetation shzad of she fire(14).

Tests and practical cxperlcncc both indicate thut woitting agents can
materially reducc the amount of watcr and the time requirsd fer
"mopping-up" after the initial control of forcst and hzath fircs and for
extinguishing decp~scated fire in a combustible girrowrd 1aycr. It is
doubtful vhether the use of wetting agents ¢ oq;a clways safely climinate
trenching, as suggested by Eden and Parier in arcas vhzre lrenching
ig usually necessary, These applicatiens 1mply that the deoeclisior to use
wetting agoents for forest and heath fires must be a loczl one depending
on the naturce and depth of the combustidie ground leyer in a given disirict,

The conclusions of the United States De—partmcnt of Lgriculituiz
criphasisc the importance of cviluating the usc of wetting caents in the
light of a study of all operational aspcctes of fire fightirg. It moy be
expected that the results of such a study of forest and heath fire flghtlng
will vary from onc locality to another,

FIRES IF FIEPROUS AID GRAIULAR LATW?IAHL
IN BULK

General

The majority of the fircs in fidtrcus and grenular matcrisls involve
commoditics in storagc. TFibrous maierizls includo haystacks, corn ricks,
baled straw ete., that are found malhaf In prarcl arcas, ofter in the opoen,
and the cordage and textile fibres ete,, and ‘exiiles, that are found mainly
in warehouses and storcs in urban sreas, Grajmiar wateriszls include savi-
dust, grain, oilsceds and oilsced mecals che.,; 2ither in bulk or in bagsa

Fire in a stock of fivrous matcrial spreeds with greet ropidity end
often involves the whole stock before firs fi7h-¢n5 cen be bogune There
is usually a considerable amount of flumc and amcke., Fire puncirates
deeply into stacks and lezds to smouldering thet condinuce after the swface
fire has beecn contrelled, Usually this inbernal smeuldering can oo
extinguished only by dismentling thc stacks and applying vater to pocketls
of fire as they are discovered.,
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In granular materials the ratc of development of a fire may be less
than in fibrous materials and flamc may be less in amount, or even ebsent,
Deep-seated smouldcring occurs and may be predominant, and digging-out,
or the dismentling of stacks, is usually necessary for extinction of the
fire.

In general, the extinction of fires in meteriels of the above types
usually ties down men and applisnces for periods ithat may vary from a
few days to scveral weeks.

Experience

In a survey conducted by the journal Tire Engincering, (21) of

experience in twelve Pire Departwents in the United States, the opinion
deep-seated fires in baled goods (rags, cchton ete.). mattresses,
upholatery and clothing in dwellings and stgres; rakindling is reduced
or ebsent. In particular, Chief Long, cf the Danville Tire
Department, Virginia, has found wet water very cffective for
extinguish'n§ fires in coticon The successful extinction cf fires in
haystacks %2 ) and forage (23, (24) (ray and/or straw) with wet water
has been described, and wet viater has been used to extirnguish deep-
seated fires in stocks of unblcached ccttcn fabric used in the rubber
industry (25),

Examples have been given of the wse of wet water to cxiinguish
fires in large piles of loose and baled wast: paper (26, (27), It
is reported that the deep smouldering fires chavacteristic of this
material can be extinguished in a shorter time than when plain water is
used, and without the protracted overhaul that is ctherwise uwsually
necessary 26), Swecney (27) hee derelered o buchnigue of woltting the
material, shead of the main hose stream of plain water, with a solution
of vietting agent of sbout four times thie usw.l conecentratvion applied
with "booster lines". He has rerorted that cn three occasions control
of the fire was achicved by this means in two or three hours, without
breaking down the stacks, and extinction vas completed in less than
24 hours., Formerly, with plain water cnly, the extincticn of such fires
required up to a week or more, The reduction in the amount of water used,
and in the time during which the material was allovwed to smculder,
recduced the damage by water and smoke and permitted the salvage of a
crnsiderable oroportion of the stock,

Wet water is reported to have been vefx sffegtive for the
extinction of fire in coal, both in store (28} and in the nine (29).
A fire in a bunker was extinguished without digging out the cocal.

A pile of celluloid scrap was extinguished sufficiently rapidly,
by means of wet water, for half of it to be salvaged (22),

Controlled tests

Controlled tests on the value of wet water for ihe extineticn of fires
of the gbove type have been carried out mainly on firss in o number of
different fibrous meterials; tests with Tires in graavlar ncberiels arc
few. Tests on each will first be roviewzd separately. begirming with
fitrous materials.

Cotton A test has been described (39) .in vhisa woi water aecd plain water
were used to cxtinguish fire in two 620 2b. bales of rew cotton that were
ignited extermally., Affter being allowed to owm for 2 hr, 19 min, one

of the bales was successfully extinguished with a total epplicaticn of
11.9 gal, of wet water., The other tele, which was elilcwed %o burn for

32 hre 11 min,, continued to smowlder aftsr 393 zal, of plain water had .
been applied; it wes finally extinguished complstely by on spplication

of 14 gals of wet water. In spite of the difference in the time of
pre~burn allcwed for the two bales it is clear that the wet water was
considerably more effective then plain water for extinguishing the fire,
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Thompson (6) measurcd the rete of penetration of wet nager and plain
water into raw cotton compressed to a denmsity of 20 1b/ft./; 25 in a low
density cotton bale. Whercas plain water showed PraCtLCdlly ne
penetration after saveral hours, a solution of a wetting egent penetrated
‘at the rate of almost a quarter of an inch per hour, It is evident that
wet water should be more effective than plain water in cvcrtdkin" ond
extinguishing the smouldering combustion tha't peretrates so readily into
cotton bales,

Flax The Fire Brigade cof Armenticres and Tourcoing (50) woparcd plain
water end wet water for the extinctiuvm of tast firec in 220 ib, piles of
flax bundles. Sinzle tests only vere cercied oul, with the plain water
applicd first with a plain nozzle and wiih o cprays poszle, gnd then with
solutions of each of three welting agents topiiled with the "t*ﬁy rozzlee
The extinguishing llqula was epplied. after o ovrelburn Gime of 5 mine, at
an average rate of shewt BOoonose LS AU oo oo oF ohoat 45 1h/in2.
The wetting agents reduced the time required to cortrol the flames
to about half the time required with the spray of plein water, The
reduction of the time required for conmlete extinction was of this came
order with two of the vietting agents., It was chserved thalt the use of
welting agents increased the amount of cioke and siesm duriap extinction
and, with one of th: wetting agents, this increase vias Hufflclent to
impade the attack on the fire. 5
Kapok  ven Hoogstraten (10) achicved thn cxtinction ¢f fire in kapck
with a quantity of wet water that wac stour uvne third of thz amount of
plain water required, Only one test cazq wes made with the wet water and
plain water.

Sisal As a2 result of tests with piles of 19gge und seni-compressed
sisal, in quantitics of 190-400 ft. 3, Pawsll\2%) soncluded that wet
ater was mere effective than plain dﬂbCf Tor extinguishing the decp-seated
fire that normally persists in sisal afier the muyrface fire has heen
extinguished. Complete extinctiom wes not cla¢mfd, but it wes steted
that the rcmalnlng firc could he easily dselt wiih Ly pulling avart the
bales and using hand application. .
In thesc tests the water was applied Fcr 2 minutes from «sprinklers at
75 g.pe.me and at 2 pressure of 35 lb/ln. ‘s DGWoll suggests that an
aprlication of wet water of Q0«40 gal. min~' from spriniclers should
satisfy most requirements for similar flbr0du materials,.
Straw  Pire extinetion tests with wet wabter, in which wheat straw was
used for the test fire, have recently been corried out in the Joint
Fire Research Organizaticne A full account of the tests will be given
in the second report of this series; a briel account is given beluw,

The experimental method was based on that of Brysn and Sinith (33)
which the fire was supported on a table thatl rotated slowly, and the
lead on which could be measurcd hydreulically. Ths water was applied by
a mechanically operated jet that oscillated in a veriical plane through
the centre of the fire and was in a pasitizn chosen 49 wovee the top and
sicle of the fire. Comparison of wed ond pludis weider wen hasel on a
dbtermlnatlon, for each, of the nurkier of extingtionz in five iests with
each of a series of increasing emounts applied. The eribtericn of extinction

was failure to rekindle under specified conditieons,

Tests showed that wet water was more o v than plain vedsr for
extinyuishing a smouldering fire in the in we of o oloscely packed bale
of stravi. It was estimeted from the resulis tjat, undssr the test conditions,
from two to thrce times as much plain viever as wet vialer wag required to
achieve a high frequency of extinction in reslicated tests, TFuvther tests
in progress suggest that the advantage in the Gee of wet water nay vary
with the nature of the straw, or uniformity of the baie, and mey rot
always be as great as above,

']
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No difference in the effectiveness of viet and plain water was
detected for the extinction of fires in straw packed at a lewer density
than in a bale, i,e, 2.2 1b, ft-3 instead of 7.5 1b. ft-3. In the tests
at the lower density the fire was started on the outside of the pacied
straw, but it penetrated beyond the direct reach of the water jet. .

In these tests flames were extinguishad so rapidly by beih wed and
plain water that no difference ccuid be deltected dvetween the two types
of water for this purpose. The suplication of wel waler wes cccompanied
by the emission of steam and smoke in guuniities Thet were corsicerably
larger then with plain water.

- Successful extinction, with wet water, of a firce in = straw bale was
usually accompanied by complete =aituration oi’ the haliec and an average
retention in the bale of abouttmepounds of water per povnd of stiraw,
With plain water the bales were never saturated and ths average smount of
water retained was about one pound per pound of strawv. I straw at
low density the amounts of plain and wet water retained we th about
two pounds per pound of 'straw,

6]
o’
[w Y]

It is conecluded that wet water will be of value Tor the extinction
of fires in straw that is densely packed znd into which plain water will
not penetrate readily.

Granular materials Conflicting resultz on the value cf wetting agents -
for the extinction of fires in sawdustv waors obitained by Beall &t 2l (12)
and by van Hoogstraten (10) (described showe wnder forosl and heath fires).

van Hoogstraten (10) found no diffsvence hetwaen wet water and
plain water, in single tests, for the extinction of fire in cocoa bean
waste (cocaobonenafval), which is less eazily wetted thenm sawdusi. But
wet water was morc effective than plain water for the extinction of a
burning brown-coel briquette, in 2 test that differenticted between the

N

rates of penetration of plain water and wmev water {lmrough tle hriquette.
’ In tests on the control of coal ming fires Magy ot el (34) £ound
no striking difference between wet water and plain water; but the tesis
were regarded as inconclusive.

Discussion

An indicetion of the rossible value of wetting agents, for the
extinction of fireg of the type discussed in this section, can be cbtained
only for fires in {ibrous materizls. The results of tests on granular
‘materials are inconclusive and further investigation is desirsgble.

Practicel experience and the results of toots with fidbrous materiels
are consistent and it is considered that the ~onclusion from the tests
with vheat strew may reasonably be extendzd to all fibrous maierials,
Thus, a wetting agent will be of wvalue for +the extincition of fires in
fibrous materials that arc not easily wvietted by nlain water and are
pecked so densely thet plain welter wili wct pazirate ~endily.

It is not certain that small-scale tests cuch 28 4ne sbove permit
a full assessment of the advantages <o be gained from the use of
welting agents for large-scale firez in [itzo 3. Apert
from any scale effect there may be ir “hn relative oPficiency of wet and
plain water for the control and extinchion of %est fires., small~scale
tests do not provide an estimate of he saviug in wabtor and in man-hours
that might be effected by the use of wetiinpg agents in thes process of
complete extinction follewing the conira:r of firse in large shacks.
Reported experience of fires in wasbe paner suggest that *he saving
might be large. In general, it iz probobls thet iy Tull-coade ixials
in actual firefighting can give an estimale of the saving o
in any given material.

<

+ tiras

14
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In urban arcas, where fibrous materials are confined mainly to
warchouses and other stores, water is relatively plerntiful. Any ]
reducticn in the amcount of water reguired to ecxtinguish a fire, that the
use of wetting sgents might permit, is neverthel:ss desirebls since the .
corresponding reduction in run-off will resuwlt in less water damage in
the neighbourhood »f the fire. On the other hard, the increased penetration
accompanying the use of wetting aments may cansze greoater water damage o
the material involved in the fire; especisliy whore fire demage ond water
demage with plain water are often mainly superficial, as in cotiton.
Increased penetraticn may also lead to grezter loadiog. and a
correspondingly increased risk of collapse, of warehouse loors,

Again the use of wetting agents in Jute wovuld probehly accelerate the

swelling which is normally 2 troublescme factor in the abteck cn Jube
fires; swelling can, in fact, be disastrcus sirce it ig copnzhle of
bursting warehouse wallss The importance cf these possible
disadvantages in the use of wetting agents will derend directly on the

[
amount of wet water required to extinguish a given fire; this, again, is
diff'icult to cstimete without carrying cut full-scale tzsts.

Both reported experience and tests indicate that wet water is _
considerably more effective than plain water for the extinction of fires
in cotton. By analogy with experience of fires in baled peper it is
probable that the more rapid extinction cbtained with wet water would
result in less damage to the cotton by smoke, There thus appears to be
some justification for full-scale tesis on the use of wet water for fires
in cotton warehouses,

Conclusions

It is concluded that wet water will be; in ropy cases, wore
effective than plain water for the ex*inciion of Tires in fibrous materials
in bulk. But the overall advanitages 0 he geined by their use in
actual fires is difficult to agsess without full-scale trials.

The spplication of wet water to fires in zrznular meterials needs
further investigation,

P -

FIRTS IN BUILDINGS
Experience

On the basis of six years expericnce wheeler (35) censiders that
wet water is superior to plain water for the extinction of Ffires in
buildings. With wet water applied as a "low-velocity fog" he claims
faster 9{3%?ction with less water, less water demage. and no rekindles.
‘Sweeney has described the extinction of a fire, in an spartment
dwelling, in ten minutes with an application of 60 gal. of wet water
with a "low-pressure fog nozzle"; entry was possible after about five
minutes' application. He estimated that between 1,000 and 2,000 gal
of plain water would have been used tu oxtinguish the fire, Laymean ?35)
has described a fire, involving four recus of a single~storey wooden
frame dwelling, that was extinguished with 1iC gal. of wet water and
80 gal. of plain water applied with fog nozzlies. The total volume of
the rooms involved was 3,630 ft3, Tie amownt of water applied was

" therefore an average of about 60 gal. per 1.000 #43, It was noted in

this fire that the large volumes of steam produced during tac application
of water cleared the rooms of smoke, '

In a discussion of Layman's repori (58] 34 45 pointed cub that the
application of the wet water "fog", through the windos of +he mosi

‘heavily involved room, resulted in eontrol of the fire in an -~

T,

adjoining room through en open doorway.
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Controlled tests .

In tests on the extinction of fire in two wooden shacks (37) it
was found that the amount of wet water used was roughly half the amount
of plain water used. But these tests are somewhat inconclusive owing .
to differences in the construction of the shacks and in the behaviour S
of the fires. )

Tests (30) were carried out, by the menufacturers of a wetting -1

agent designed for fire fighting, on the extinction of fires in two
identical model rooms, 8 x 8 x 8 ft., consisting of wooden frames lined
with composition wallboard and containing furniture,s The extinguishing
agent was applied in each case by means of a sprinkler head located near
the centre of the ceiling.

In cach test, and after a preburn time of four minutes, thc sprinkler
was operated until entry into the room was possible; extinction was
then completed by hand using a £ in, garden hose nozzle. The rates of
application of the plain water were slightly greater than for the wet
weter; the retes viere 72 and 6:0 gal. min~1 ft=2 respectively with
the sprinklers, and Oe«4 and 0.3 gal, mir}-1 ft-2 with the hand nozzles,

In the test with wet water centry into the room was possible after .
an application of 20 gal. with the sprinkler, lasting 40 seconds.
Extinction was then completed with a further application, by hand, of
10 gal, in 5 minutes 45 seconds., Riun-off appeared only during the
sprinkler cpplication and amounted to 10 gal.

With plain water, cntry was not possible until 108 gal. .had been
applied in 3 minutes by the sprinklere. The final extinetion by hand
then took a further 11 minutes 2C seconds and required 24 gal. of water.
The tctal run-off vias 100 gal., 80 gal. of which appeared during the
application by sprinkler, :

Extinction with wet water was thus achieved with an application of .
gbout 40 gal, per 1,000 ££3; but with plain water, an application of )
about 264 gal, per 1,000 ft3 was necessary., The total times taken
were 6 minutes 25 seconds and 14 minutes 20 seconds respectively.

Discussion

In view of the variability that occurs in fire extinction tests
in general, it is felt that repetition of the above tests in model rooms
would ve desirable.

Nevertheless, the results indicate that the use of a wetting agent
can reduce substantially the amounts of water and the times reguired
both to control and to extinguish a fire in a room, and cen reduce even g
further the amount of run-off,

The epplication of wet water, rnamely 40 gal. per 1,000 £i5, is
comparable with the total application of wet and plain water used by
Layman to extinguish the dwelling house fire, i.e. about 60 gal. per
1,000 £t3. These quentities are, nevertheless, from seven to ten times
the minimum application of plain water that has been found cffective for
the contrel of full-scale fires in rooms under test conditi.on elsewhere
(scc below). TFor the tests in the 8 ft-cube model room the need for this "
large application may have been due to a factor such as failure of the '
sprinkler to wet more than the floor and lower walls. '

Full-scale tests on the extinction of fires in rooms have been
carried out recently by Thomas and Smart (38) in association wath the
City of Birmingham Fire Service, and it is nccessary to consideg the
use¢ of wet water in the light of their results.
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It was concluded from their tests that fully-developed fires in
domestic rooms can “e contrclled with about 6 gal. of plain water per
1,000 ft3 of room volume applied either as a Jet or as a Spray. Controel
of the fire was indicated by the relatively sudden emission of large
volumes of steam from the windows. It was noticed that the above
application was approached from higher values as the experience of the
firemen in attecking the series of closely similar fires increased.

The value of 6 gel. per 4,000 £42 of room voiume agreed with the
result 05 other full-scale tests, reviewed elsewhere by Thomas and
Smart f3§ , and represents a volume of steam of nearly twice the volume
of the room.

It is an open question whether developments of technique or
appliances will eventually meke possiole the control of all fires in
buildings with an spplication of water as low as the above, While it
is clear that the use of wetting agents to obtain a further reduction
would herdly be worthwhile, the use of wetting agenvs might prove to be
one, if not the only, method of achieving such a low gpplication in
general.

he repid generation of steam, having a volume that is & small
multiple of the volume of the room, plays an important recle in the
extinction of a fire in a2 room ?7/: LO),  In several spplications of
wet water it has becn remarked that more steam is produced than when
plain water is used. It is possible, therefore, that wet water mey be
considerably morc effcetive than plein water, for extinguishing fires in
rooms, then open-air tests on fires in wooden-cribs, cte., can indicate,
This possibility is consistent with the obscrvation that the quantity of
viater rcquire? to sxtinguish a fire in & room incrcases as the ventilation
is increased 3J? )

Conclusions

There is evidence that wet vweter is more effective than plain water
for extinguishing fires in rooms.

Recent studice of the extinction of fire in rooms suggest that
control can be effected with quantitics of plain water so low that
further posgible rcduction Ly the use of wetting agents will not be worth
while, However, the use of wetting sgents as a means of achieving this
low expenditure of water in gencral flIL fi ghtlng practicc nceds to be
conegidered, :

GEMERAL CONCLUSIONS

he use of wetting agenis for firefighiing has been surveyed for
three fields of application nemely, forest and heath fires, fires in
fibrous and grenular meterials in bulk, and fires in rooms and buildings.

It is concluded that ne cose can be mede for the genercl use of
wetting agents in firefighting, However, it appears thet there ore
certoin situations, in ezach of the abovefields, in which water containing
a vietting sgent con be more effective then plain water Tor extinguishing
a fire,

&n increase in the cffectiveness of water for fire extinction is not
elone sufficient to Justify the usc of wetting agents Tor firefighting.
It is necessary to take into account all operstional and economic factors,
some of which, it is considered, can be evaluated only in full-scale triasls
under practiccl conditions.
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