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REPCRT G DEMOINSTRATION OF FIRE EXTINGUISHING AGENTS AT
JOINT FIRE RESEARCH ORZANIZATION, BOREHAM WOOD,
12¢h JUNE, 1952.

Introduction

Laboratory investisations of the inflammability limitas of canbustible
vapours with halogencted paraffin hydrocarbons, carried out in U.S.A. and
in this country, have indicated that certain fluorinated compounds containing
bromine were more efficient extinguishing agents than existing materiels,
and were also far less toxice Because of this combination of desireble
properties, it beocame necessary o oonsider the possibility of replacement
of existing installations in service equipment, by these newer agents of
vhich the most promising appeared to be (1) tr:ﬂmrohrmaomat’nane (CFiBr) and
(2) difluorcdibromomsthane (CFsBry),

The Army Fire Service recently obtained a supply of trifluorobrcmomethane
from the U.S.4. Military suthorities and requested the Joint Fire Research
Orsmnization to arrange a demonstration for the British Service departments
to compare 1t with other agents under more practical conditions than those
of the laboratory tests,.

A limited series of trials was carried out therefore at the Joint Pire
Research Orgnnization, Boreham Wood, and the extinguishing agents were
demonstratod on 12th June, 1952,
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Experimental Extinpuishing Aments . _ '

The azents compared were, carbon dioxide, carbon tetrachloride, methyl
bromide end trifluorobromomethane, Tho containers and apparatus from which
they were applicd are given in the table, which also gives details of the
physical propertios of the agents,

Tost fire

The test fire consisted of 2000 m.1 of petrol burning on the surface
of a 4 in, depth of wter contained in a 2 f%.diameter tray, This fire
reached the maximum intensity about five seconds after ignition, and burned
strongly for two minutes, Since the aversge time of discharge of the ‘
extinguishers was less than one minute, this two minutes fire was ample
for observing the effects of the ext:mgu:.shmg agent.

Applica tion of extinzuishing acent

_ The agents were applied from commercial forms of apparatus, In orxder

to eliminate any variation due to differences in the efficiency of the operator,
the applimtion was made mechanically, The extinguishers were mounted on

an oscillating turntablo which gve a traverse -of a'oproxn.mtely 60° at 60
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oscillations per minute, The position was adjusted so that the jet firom

the extinguisher struck the centre of the petrol surface at an angle of

about 30° The apparatus is shown in Fige 1« It is realized thet this

is not necessarily the most efficient mode of application for every extinguisher
but it was considered to g:.ve & reasonably accurate canparison between the
different agents, .

Method of test

The tests were made in an enclosed building 18 f£t. x 20 £t. 6 ine x
9 ft, 6 in, high, so as to eliminate effects due to winde Observations.
were rmade through safety glass windows, end also through partially opened
doorse The extinguisher under test was weighed, mounted on the turntable,
the apparatus was vlaced in the required yosifion reletive to the fire,
tho measured amount of petrol poured on to the water and ignited, end after
it md burned for 10 seconds the extinguisher was opersted and the turntable
motor swiiched on, Observations were made of fthe behaviour of the fire,
the time tken for extinction, and the time of effective d:.scharge of the
extinguisher, After the trial the extinguisher was weighed again, The
fire vas relit and allowed to burn out so as to vaporize the remainder of
the extinguishing sgent, which would otherwise be retained in the petrol,
or vould have interfered with subsequent testse The results of the trials
are given in the table, '

Discussion of results

Carbon tetrachloride The carbon tetrachloride was applied from a°
"strike the knob" extinguisher pressurized with COs and issued as a jet,
which appeared to go below the surface of the burning petrol without producing
much reduction of intensity of the fire, although there was an increase in
the density of the smoke from the fire, Carbon tetrachloride is o liquid
boiling at 76.8% and is thus not notably wlatile. It is considersd that
this agent misht have been more efficient if it had -been applled as a spraye
After the trial the atnosphere was very sioky and acrid.

Carbon dioxide The carbon dioxide wag applied through a horn from a
gscrew-down valve extinguisher, It reduced the intensity of the fire consider—
ably and ted the discharge continued & little longer might have extinguished
the fire,

The atmosphere in the test house was more tolerable with this than with
any of the other asents,s During preliminary tests, with the extinguisher
held in the hand, the fire was extinguished in 33 secondses In subsequent
trials, when more experience had been gained, the fire was extinguished in
9 seoconds,

Methyl bromide Methyl bromide was applied fram trigger operated
extinguishers, These required the insertion of a device to mintzin-the
valve in the open position during test and the procedure for this agent
wes, therefore, modified by opening the valve bhefore the 10 second interval
had elapsed and then wheeling the apparatus into position at 10 seconds,.

The methyl bromide was ejected 2s a spray which rapidly filled the container
with heavy vapour, and the petrol vapour burned for & short time above this,’
The atmosphere after extn.nct:.on was acrid but less smoky than with carbon
tetrachloride,

Trifluoro‘bromomthane The trifluorobranomethane was supplied in
extinguishers normally used for corbon dioxide. The apparatus was operated
by a screw-down valve and the compound woas delivered through a disclarze lorn.
It wos noticed that in the early stages of the application a liguid dripped

from the end of the horn, This may have been liquid compound or it may
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have heent water condensed from the atmosphere, similar to the frost found
on a disclerging carbon dioxide cylinder., As with methyl bromide, the
retrol container was rapidly filled with heavy vapour and burning petrol
vajppur overfloved and burned below the level of the too of the dish. After

© extinetion the atmosphere was faintly aerid, and even less stoky than with
methyl bromide, *

Conclusions

From the results of the demonstration end the trials preceding it, it
avpears thot trifluorobromomethane and methyl bromide are in a similar class
and both are far superior fo the other acents fested under corresponding
conditionse If {the best results from these two are compared, trifluorobro-
methane is seen to be superior to methyl bromide, whether the cmmparison
is made by time of extinction, weight of compound or volume of vapour,
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FIG.I. DIAGCRAM OF APPARATUS FOR MECHANICAL APPLICATION OF EXTINGUISHING AGENTS






