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THE SEREAD OF IRE I U,S, &, TYPE TEMPORARY BUNGALOWS
by

P. dash, D. Hird snd P, S. Tonkin

Introduction

There are about 8.000 U,S.A, type temporary bungslows in the United
Kingdom, and there have been several fires in them, most of which have
been characterised by the rapid growth and spread of firs, The City of

Pirmingham Housing Msnagement Department cre responsible for about 500
of’ these dwel“1ngs and uhey have been 1nve°tlghulng methods of ensuring
the escepe of occupants in the event of fire, Two proprietery flame
retardant treatmenis were tried hut maintenance difficulties and costs
led to the consideration of the installation of a fire alarm system,
The main life risk is likely to occur during a fire at night., To find
how long the bedrooms would be tenable if e fire occurred, and how much
werning would be given by a proprietary fire alarm installation, a
replica of the U,S,A, bungalow was built in Birmingham and destroyed by
fire, The Joint I'ire Research Orgenization were invited to cooperate
in this experimentsl fire., and they undertook the temperature and
visibility measurements and en analysis of the atmosphere in one of the
bedrooms during the fire.

The experimental bungalow

The experimental bungalow was of similer construotion to the
existing bungelows, The extermal walls were of bitumen bonded {fibre
insulating board on a 3 in, timber framing, ¥ibre insulating board was
used for all partitions and ceilings. and, with a water proof peper
backing for internal linings to the walls, The roof was covered with
bituminous ;oo;lng felt, 'The internal walls and partitions were treated
. with one coat of an o0il bound water paint, The ceilings were covered
. with one coant of an oil free distemper. A plan of the bungalow together
: with furnishings end the positions of' fire alarms and thermocouples is
' shown in Figure 1, 7The furniture was made up from softwood and wes
. supplemented by o three piece suite in the 11v1ng-room The fire alsrms
‘were fitted in each room so that the most effective positioning could be
:found, Temperatures were measured by 26 S.W.G, chromel-alumel thermo-
couples, The heights of these above {loor level were 2°ft, and 5 £%, 6 in,
in both bedrooms 1 end 2, to represent bed level snd mormal breathing level,
In the llving-room there was one thermocouple 2 in, from the ceiling, Gas
samples were taken at bed level in bedroom lMo, 1, The door to bedroom
Ho, 2 and both doors to the outside were left closed, and all other doors.:
were open, It was thought that this would represent the worst conditions
for escape from bedroom No, 1, One pane of glass, approximately 1 £+, 6 in,
squore was removed from the living-room window so that photogravhs could be
taken of the growth of firt, all other windows in the bungalow were closed,

The fire

The two most llkelj placcs for a fire to start are the kitchen and
the living-room, The fire in the experimentcl bungalow was stoerted necr
the hearth, since a fire in the living-room would be more lilkely to
endenger the life of occupants in the adjacent bedroom,

The stuffing in the srmchoir was set alight =58 well os some wood
shavings ond fibre insulating bosrd between the armchair ond the wall,
The progress of the fire as noted by the observers is shown below, ond

' photographs o” the fire sre shown in Plote 1, )
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PROGRESS 0¥ FIRE

TIME
Mins, _secs.
00 - 00
00 - 35
o - 15
01 - 20
01 - 45
02 - 10
02 - 12
02 - 15
c2 - 30
02 - 30
o, - 00
05 - 00
06 -~ 00
Q7 - 30

i
!
‘observations.
0o -.08
11 - 00 |
A2 1m - 00 -g
20 - 007 |
Note

Ignition,
Pire alarm Wo, 1 (Living-room) cpsrated.
Fire alarm Ho, 2 (Titchen) operztsd,
¥ire slerm o, 6 {Lobby) opera%ed.
Flemes spreading up living-room well and reaching ceiling,
Tire alarm No, 4 (Bedroom No, 1) operated,
Pire alarm 1o, 3 (Bsthroom) operated,
Plashover -~ living-room full of flame.

Most of glass in living-room windows cracked - two
penes fallen out.

Bedroom Ho. 1 Zull of bleck smoke, not possible to see
an;thins in the room, {This may have happened eerlier
but first visuel observations were made at bedroom
window at this time),

Hitchen windows cracking and lerge qﬁantity of black
smoke coming out

leming still confined to living-room but a&ll other
rooms filled with bleck smoke,

indows of bedroom MNo. 1 cracking.
Roof sbove living-room burned through, big increase in

flaming, flames about 20 ft, high from this part of
bungalow,

- After this stage of the fire it was not possible to get nearer than
-about 40 ft, to the bungalow, and it was difficult to meke any detailed

IS

Fire alarm No, 5 (Redroom ilo, &) operated,
Windows of bedroom o, 2 cracking and falling out,

Bedroom Mo, 2 burning,

Nothing but smouldering frame of building left,

An 0ld railway sleeper, lying on the ground with its end facing
the front of the bungalow and 28 £t, from the wall, ignited spontaneously
during the fire, (The end grein of the timber was brolen out and
pertially decayed),
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Temperature records

Temperature records (Figures 2, 3 and 4) were taken until about
12 minutes after ignition when the leads from the bungalow to the
recording instruments were destroyed by the {ire,

Visibility measurements

To get a simple assessment of the visibility in bedroom iTo, 1 o
250 watt photoflash bulb was mounted in the sorner opposite to the
door, and cards printed with a blaclk atte:,ﬁ,_(ﬁ% in. cutside diameter,
5% in, inside diameter) on a white backgronnd were mounted at eve level,
5 £t, 6 in, above the floor, at distancae of 6 7., 9 £b, and 12 £t, froem
the lamp, These cards were photographed at 5 second intervals during the
garly part of the fire, by a camera mounted as shown in Figure 1 and
sighted through a 9 in, square observation port &4 f4. alove floor level,
The photographs taken by this camera are shovm in Plate 2,

Ges analysis

During the fire test samples of the air in bedroom No, 1 were .
withdravm every minute, These were subsequently analysed and the axygen,
carbon monoxide and carbon dioxide contents determined. The results are
shovm in Figure 5,

A L el

The speed with which the fire developed in the living-room
emphasis?d ag?i? the hazards associated with combustible internal
linings 1), (2 . Although the fire was confined to the armchair when
the first alarm went off, the whole of the living-room was involved in
fire in a further 2 minutes, maldng escape from the bedrooms through
the living-room unlikely. There are three possible ways in which escape
could be jeopardised,

1, By breathing hot air

Little medical evidence is available as to the exposure to hot
gascs which may be tolerated, but it is lmown that the breathing of air
aboveé 100°C can lead to pulmonary oedema, and death may follow some
time later, although no ill effects mey be felt at the time, .Ln air
temperature of 200°C has been taken, ag the danger level by the Hational
Advisory Committee for Aeronautics (%3 and although this fisure is
arbitrary it will be used in this report,

2. By asphyxiation or breathinz toxic gases

The hazard from the combustion products will be due to the nresence
of carbon dioxide and carbon mo o¥ide and the consequent deficiency of
oxygen, HHenderson and Haggard atate that oxysen concentrations of
less than six per cent are extremely dangerous, and that rapid loss of
function occurs at less than ten per cent, They also assess the hazard
from carbon monoxide in terms of the product of the concentration (parts
per million) and exposure time (hours?? They consider values of this
product of less than 3C0 as sofe, and of 1500 or over as dangerous,

Jacobs (5) states that twelve to fifteen per cent of carbon dioxide
rapidly produces unconsciousness,

It appears therefore that the atmosphere in bedrocm o, 1 reached
dangerous conditions about four minutes after the start of the fire.
Considerable care is necessary in applying the results, however, since
each gas has been considered separately, and the effects will probably
be cumulative, This -would reduce the time during which the atmosphere
was safe, :



3 By dense amoke

The decrease of v:Ls::.bllJ.ty cen be seen from Plate 2,

The times after which escape would have been severe]y ha.npered by
these three causes are given separately below. There would very
probably be a cunmlative effect from the three causes which would tend
to decrease the time available for escape.

TARLE 1

Room &hiitigg Very dense smoke ; Atg;:i?zreg
Bedroom No. 1 % mins. 2 mins i 4 mins ?
Bedroom No, 2 10 mins, | Between 2 & 5 mins. Not é

:_. i measured
Conclusions

The object of the test was to find how much time there would be for
escape in the event of fire if fire alerms were fitted in the bungalows.
Under the worst conditions with both living room and bedroom doors open
the occupants would have had about 4% mins, after the first alarm, to
make thelr escape before very dense smoke severely hampered them.
Conditions in the bedroom with the door closed were better although the
occupants would have been hampered by smoke in something less than
L mins. after the alarm. Conditions in bedroom No. 1 deteriorated..
repidly to an unsafe condition within about 3% mins. of the alarm.

Without a fire alarm system escape would be unlikely. Even with -
the alarms the escape times are very short, and the utmost expedition
would be necessary for escape. For the same reason it is unlikely that
aasistance from ocutside would be effective unless given very rapidly,
and backed by the Fire Brigade.

If the fibre insulating board linings of these bungalows camiot be
faced with plaster board or given a skim coat of plaster, the longest
time for escope would be ensu.red by: -

(1) Fitting fire alarms in the living-room, kitchen and lobby.
It is considered that the two rooms, (living-room and
kitchen) in which there is the greatest risk of a fire
starting should each have an alerm, TIre alarm in the
lobby would give warning to the occupants of either bedroom
of a fire in the airing cupboard, bathrcom or other bedroom.

(2) Fnsuring that the door from the living-room to the lobby
and in both bedrooxns are kept closed at night.

(3) TPitting an escape panel in the wall separating the two
bedrooms.

(4) Having a door, with one large pane of glass big enough to
escape through, opening to the outside from one bedroom,
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Although not directly relevant to the guestion of escane, the fact
that a railway slecper 28 ft. from the front of -the bungalow was
ignited spontanecously, points to the dangers of spread of fire between
bungalows in colonies of this type of dwelling.
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Before fire After 7 min

After 8 min _ After lO—% min

After 152 min | After 21 min

PLATE. . FIRE IN EXPERIMENTAL BUNGALOW

DI 23810/ /750 60 rg/s4cCy.



100 sec 05 sec

iItO sec {20 sec

PLATE.2. VISIBILITY IN BEDROOM |

OIS 238/1/150 S0 rg/59CL
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. PLAN OF EXPERIMENTAL . BUNGALOW.
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TEMPERATURE - °C

— 5-6" Above floor fevel.

No readings on this thermocouple

after about [O mins — lead probably
damoged by fire.

300 —yo— e i ——— -y
¥ !
200 ' — - ‘ :
100| e — v/
S S — i — i R
O 2 3 4 5 6 7 8 10 Al 12
TIME ~ min '
FIG. 4 AIR TEMPERATURES IN BEDROOM No. 2.
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