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Models have been used to measure both the temperatures reached and the'
duration of fires in compartments of dii':f'erent sizes with various fire loads and
amounts o:f' ventilation.

The course of the fire may be divided into three complU'atively well-defined
periods. An initial period where the fire spreads after ignition to involve. the
entire compartment, a period of ste~ development, and a period of decay these
last two both increasing in duration with increasing fire load and decreasing
ventilation.

The estimated mean rate of bunling in the development period was independent
of fire load and depended only on the quantity of air entering the compartment; •
in general, the maximum temperatures reached increased with this induced air flow
and were largely independent of fire load. \
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THE TEMP.EIlATlJRE Am) DURATION OF FIBE5:
PARr I: SOME EXPERIMmTS WITH MODELS WIm RESTRICTED VENTILATION

by

D. L. S;I.mms, D. Hird and H. G. H. WRAIGHT

The tiJne for which these conditions are satisfied is ~ed the "tire resistanoE!'
and the requirement for any one st:rooture is based on an estiJnated duration of

fire :In the occupancy of which the st:rooture forms part. For the puzpose of
present bn1Jding regulations this has been assumed to~ on the totaJ. potentiaJ.
heat available per unit floor area within the oompartment( 2).

It is recognised(3), however, that the rate and manner :In which this heat is
liberated depend on both the degree of ventilation probable :In the event of fire
and the eJqlOsed surface area of the combustible materiaJ.s. The temperatures reached
and the duration of fires are not, therefore, :Independent of the particular fire
conditions, and ma;y be very different from those given by the standard curve. This
ma;y mean that both fire load and window area should be taken into acoount :In
estimating the fire resistance required of structures.

S:lnce a programme of eJq>erimentaJ. work on :f'ull soaJ.e wculd be very oostly both
:In labour and materiaJ.s, experimElllts have been carried aut wi th s~ soaJ.e fires
of different sizes. They have been done :In the lower ranges of fire load and
ventilation. ExperimElllts on well ventilated fires are reported elsewhere(9,lO),
from which it is mown that with large window openings the fire behaviour ma;y dePend
on fire load and ventilation :In a wa;y quite different from that desoribed here. .
The results :In this paper therefore apply to low ventilation levels but it is not
yet possible to place preoise liJnits on the ranges of restrioted and high ,
VenWation.

High fire loads are not possible :In small soale compartments.•

In ex;periments over a range of soale :Including some :f'ull soale tests Kawagoe(ll)
fO\Dld that the burning rate of a fire within a compartment was proportionaJ. to the
:Induced mass a;lr flow.

At the temperatures obta:lning in fires the air flow velocity is not greatly
affeoted by temperature differences. Striotly speaking this velocity is affeoted by
the burning rate itself, but this effect ma;y aJ.so be neglected :In praotioaJ.
conditions becanae the· a;lr flow greatly· exceeds the burning rate. The velocity head
of the :Induced a;lr is thus proportionaJ. to the height H of the opening, so that
the :Induced a;lr flow is proportionaJ. to A/ff where A is the area of the ope!iing.
In the experim~ desoribed :In this paper no measurements were made of the air flow
and the tem A,/H, which ma;ybe oalled the air flow factor, is used as an :Indirect

lIsiJnilar tests·are in use all over the world(40-8), and it ma;y be taken that any
oanments relating to the British tests are relevant to the others.
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2, Experiments and Results "

r

measure. ~h~ qonstant ,of proportionality may be oalculated(ll).
~,~., -:...~., "J-.!: L. v, .. ~.:.:: ;.- --. .'

~ .'

.... ..:.:.....

2,1. Apparatus and materiaJ.s

Three dif'ferent sizes of,model were used-·with .the internal dimensions
in the ratio 8': 8 : 5, the last figut.e referring t~ the height. These .
models were o~tructedof a t in, tl?ick asbestos insulat~g J!l:a;~~rtaJ,.. ~
with an- adjustable opening Located centrally in all four- sides s'o~that~

.up to ,50 per cent of the wall area ~d be 'open. The width to height
ratio of any one of the four openings was 16.: ll' when :fULly oPen~

'Details are 'given in Table I. .
. .' .:":'. ~ ~-; ~- ..;

TABLE':I' '-~., . .'

Details of Equipment and Mater:iJUs

. '-,:-

... ~ .'

.. . .
"

Scale I ScaJ..e 'II ScaJ.e.III ' "

.."- ..... , . '-r'
".. ,

in. me' .in, m~' .; "'in. . me'

Length of sides ot 12 0,30 24 0.61 36 0.. 91
asbestos model.

.. .,

Height of asbestos 7t 0,19 15 0,38 . 2~ 0.57 ". 2.
model. .. '.

..

Height of openings .5i 0.14 ·ll 0.28 l~ 0.42,
in the model.

Length of sides of 2 and 3 0.051 4- 0.102 . '6 0,•.i52
wooden boxes. and

0.076 , ..

Thiclmess of. wood. i andt 0.016 t 0.022 1 C.025
and . ,

0.022 'T·· • , ,

, .

The combustible contents oanaisted of a floor of nominaJ. 1 in. th:i.cX
wood and a number. of hollow wooden boxes open em. one side· only with the
open face vertioaJ.. A perspective drawing of a box is shown in Fig.l.

~. ~

The :£'ires were started inside the four oentre boxes. Temperatures,
were taken with 26 gauge chromel-aJ.umel thermocouples, six of these
being located an the oeiling as shown in Fig.2. PreliminaJ:7
experiments showed that there was a'considerable temperature gradient
near the ceiling d11r:ing a fire, so that the thennocouple junctions' were
placed in oontact with· the oeiling. ,. ,_. :' "

. . - ~ . . ... ..
A list of the experiments carried out is given in Table .. II"•. '

Experiments were des:i.~ed to measure the. relative effects of the
amount and the arrangement· of the fire load and the ventilation an the" _.
temperatures and durations of fires. The set of experimen-tsWaB .. .. .:
carried out on one particular s~e of model (Scale II, test,Nos. 1-16,
32-35 and 48, Table II). In the second set of experiments the nominal
thickness of the timber of the boxes was reduced to t in. (Scale II,
test Nos, 25-30, Table n), and in the tb:ixd set the effeot of



-.

.. • ', -: •..1•• ;.... ' .... ('

~~~t sizes of models was exam:l,ned (ScaJ,es I arid !If:, tellt·~Nos.l"?"24,
4J.-46 and 49, Table II)._ The dim!ll1Bi~, except tliiakiless,'~'f;:.'both.the'model
and. the combustible units were scaled linearly by t (ScaJ,eI)' 'and by'3/2
(ScaJ,e III). Thus the fire load per unit area in kglm2.(1lv':rt2) was held
constant, but the fire load per unit volume in kglm3 (1lv':rt3) diminished with
increasing size, while the absolute quantity of .wood present increased
proportionately with increasing floor' area. ' :

.':.' i':r~ ;'.r ' .....

In a fourth set of experiments (ScaJ,es I-III, test 'NC;S~ ~~5~,.~able·II)'
the effect of lagging the waJ,ls with 3.8 em (li in.) thick mineraJ. ~wool board
was examined on the three different scakes and two different ventilations.

2.3. Results

Nearly aJ,1 the tests we~ carried out twice (a, b). The average
temperatures and times have been used in the anaJ,ysis of the results. The
course-of a typicaJ, fire is shown in Plate I, and its temPerature-time curve

.. in Fig.3. A schematic diagram of the typicaJ, temperatUre-time' curve is shown
in Fig.4. .

Ceiling temperatures are canpared with the flame temPeratUres for ScaJ,e II
in FiS-!.5a and for ScaJ,e III in Fig.5'b, together with the British Standard
curve~l). WaJ,l temperatures are also included in Fig.5a (ScaJ,e.II). In two
of the four tests for which temperatures are shown as measured by themocouples
in the flame zone there is an early max:iJllum to the temperature curve followed
by a decrease and subsequent increase. This m~ be due to movement 'of the
flame zone which is at first mder the themoccuples. Its later position will
depend on the extent of the window opening, but in an air starved fire it will
be near the window and possibly far enough from the thermocouples to. give a
decrease in the locaJ, mean gas temperature 1ftlll inside the compartment. Later
on the waJ,ls of the compartment become heated and the radiation level and
temperature inside would rise again.

3. D:Lscussion of Results

3.1. Form 01' the temperature-time curves

The general, form of these CUIVeS is shown schematicaJ,ly in Fig.4.. The
three portions, which to a first approximation m~ be taken to be linear,
correspond to a growth period (O-7'u, a development period (Ti-7'a) and a dec~

period (7'r'';)' .

The flames spread from the ignition points mtil the model fills with
flame; tlrl.s point is usually quite suddelJ and corresponds roughly to the
"flashover" condition discussed elsewhere~12,13). The flames are then partly
outside the box, and the fire m~ become air controlled. The flame height
grows to a maximum and then dies doWn, until only a ~owing mass is le:rt which
slowly reduces to ashes (Plates Ia - Iii, test No.34h), but with increasing
scaJ,e the relative heights of' the flames tend to diminish.

The flame. temperatures were nearly aJ,w~ higher than the ceiling and waJ,l
temperatures, but the British Standard curve was generaJ.ly between the two,
Figs.5a, 5b. The difference between flame and surface temperatures must be
affected by the thermaJ, properties of the waJ,ls.

The time to "flashover" observed visually did not aJ,w~ correspond to
the time 7'1, but the variation between the two appeared to be random. .This
initiaJ, period was not aJ,~ sharply defined in these experiments; slight
changes in initiaJ, conditions including the ~ in which the fire .was started
'changed the duration. of this period considerably; similar variations have been

:;~ >
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fOund elsewhere(lO,ll). ' It .was faundil at. high ventilation rates when more
j;haD. one ,si~ ~ open that.~' gr:"9wj;h'periOd m~rged iIito tlie':'d~eiopmerit
period (Test Nos. 7,,8, ll, 13, 14~ 19-22, 4J., 43; 45, 48, 49;;·5~;.?3; 55),
but with these fires the 'ventilation may well be above the ranglil::described
as "restricted". ,', ,,', ,,~,~.LL, ;::..". ,,:)

". ..... ':y)

It appears, £'rom the data listed in T.aplelII,that thetime?\ is',
I independent of the fire load, ventilation and scale, but depends on the'

specific sUrface of fuel. In those experiments in which the wood was only
a nominal i in. thickness' (Test Nos. 18, 20, 22, 24, 25-30) the 'time
(0-7'JJ was appreciahl;y shorter on both scales I and II. '

3.3. Development period 0:"1-"2)

3.3.1. Temperature reached

The maxiJllum temperature reached under these, conditions of
restricted ventilation waspracticall;y independent of1'ire l()ad.-on
any scale, but increased with increasing air :f'low, Fig.6. The'
differences in temperature between fires with 1hin and thick wood
were not significant. The temperature was much higher for the
lagged than for the unlagged models, the relative difference 'being
greatest on the smallest scale.

The rate of increase of the' maxiJIlum ~erature with mass air
flow was small for the higher values of AJJI and on the .Lagged
models it was even smaller 'becanae there is relatively less heat
loss through the walls. On scale II, increa;;ling the ventilation
above a certain value reduced the maxiJllum temperature reached
(Test Nos. 8,' ll), but insufficient experiments were made to d:r!m
any conclusions as to \'lhy this should happen.

3.3.2. Bunling rates

The rate at which buJ:ning tock place was not meaaured
directl;y in these experiments, but the duration of the development
period (72""?"I,) was found to be proportional to' the total :fire load,
F, Fig.7, for any one rate of ventilation. Up to the time?"1 the
amount of fuel oonsumed is small, but by the end of the development
,period most of the volatile, material has been burnt. This, amounts
to ahout half' the caritents of the solid so that t F/(7'i:-'rlJ haa
been used as' a measure of the buJ:ning rate during the period
(?"l-'rV. It increases with the air £low factor, Fig.8, and although
there is considerable scatter there is little difference between
the scales. The buJ:ning rate does not correlate either with the'
ceiling temperatures or the flame temperatures. Although the . .'. ,
temperatures reached are higher for lagged than for unlagged m#1.S,
the bim:Wi.g rates are oniy higher for some of ' lagged experiments. ,

For the larger window areas the burning rates of the t :iJ:i;.
thick wood are higher -than for the 1 in. thick wood, Fig.8. This
observation is recorded here but it cannot be explained without at
the same time explaining why increasing the fire load, which alSo.
increases the surface area of the wood, did not have the same ...
effeot. It is hoped to discuss these questions elsewhere in terms

~his is an observation based on the a.ctu;ll. temperature-time:re.~rdof
the fires which for reasons of space are not inCluded in thiS,~:r;t~
Apart f'ran this observation, Tahle III summarises all the data ..,,':, ', .. ,-
quantitativel;y. '
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of a detail!,d theor.v.: for single compartment fires.

3.4-. Decay period

/

-:

The cooling rate was appro:x:ilJlately linear in all the~xperliitent~;'" it
decreased with increasing fire load and increased with increas;lnS·.eir flow.

- ,;" .

. The end of the fire, ~~, was detennined by llrlrapolation and an. est:iJlla.te
was made of the buming rat!; during this pe:rW-, .assuming }:t to. be constant.
This was plotted against air flow factor kvH in Fig.9,·:and by analogy the
burning rate in the decay period can be defined as i F/~3-1"0. For any one
ventilation it tended to increase with increasing fire 10M, but there was a
tendency for this period to become relatively longer compared with the
development period as the scale increased.

4-. General discussion and conclusions

It is not proposed in this report to attempt to interpret .all the e~erimental

results that have been obtained. In some instances the anaJ:ys'is of the' data needs
to be taken :further and in others more experimental data are required<' Nevertheless
some important conclusions can be drawn at this interim stage of the work. '

Both the temperature and duration of a fire are relevant in detennining the
damage to the structure. It has been found that the mean buming rate for
restricted ventilation is genenL!:!1 independent of the fire load itself and
proportional to the quantity A"'H~ This relation holds good over a range of scale,
and although there is considerable experimental variation it has not been possible
to attribute this to any systematic factor.

The results also show the importanoe of the thennal properties of the
compartment walls in detennining the temperatures in the fire.

Although :further work is necesaary before it is pemissible to generalise from
the results given in this report, it is clear that because of the importance of
ventilation in these experiments, and also because the fire duration is related to
the total amount of combustible material present and not the ammmt per unit area,
that the fire resistance required of the structure in these fires is not solely
related to the fire load per unit area, which is the existing basis for determining
fire resistance.
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TABLE II

Experiments carried out·

.. '

.. . - ~ .. ---
" -

.~urfaoe area··
_ • L .~_ • .

Arrangement Fire Load . Wid~ of Area of
Test No. of Fire Load ' - of Wood- . opening operrlng

., an I'm• 4 .." . - , .

wooden :f"loor 1b/:rt2 . kg.) :f't2 m2 f't • m• f't2 m2

. i. i , ~ i .Tests carried out at Scale n
lab 25 boxes 6.6 12.0 19.3 1.79 1.33 0.41 1.22 0.11

5"x 5 x 1
2ab 16 boxes 4.9 8.9 13.8 1.28 ~.33 0.4J. 1.22 0.11

4x4x1 ..
" . . '

3ab 32 boxes 7.8 l4.2 23.6 2.19 1.33 O~·~ 1.22 0.11
4x4x2

4ah 48 boxes ID.8 19.6 33.3 3.10 1.33 0.41 1.22 0.11
,4 x 4 x 3

5ah 24- boxes 6.4 n.6 1~),7 1.73 1.33 O.4J. 1.22 0.11
4x3x2 -

6ab 40 boxes 9.4 17.1 28.5 2..6.4 1.33 0~41 . 1.22 0.11
5x4x2

"7ab 32 boxes 7.9 14.4 . 23.6 2019 '2.67 0.81 2.44- 0.23
4x4,.x2

8ah 32 boxes 8.1 14.7 23.6 2.19 4-.0 1.22 '3.67 0.34 1
4x4x2

'9 ab 32 bom:s 8.2 J..4..9 23.6 2.19 0.67 0.20 0.61 0.06
4x4x2

JDab 32 boxes 8.1 14-.7 23.6 2.19 1.0 0.30 0.92 0.09
4x4x2,

11 ab 32 boxes 8.2 14-.9 23.6 2.19 5.33 1.63 4.89 0.45
4x4x2 l

12 ab 32 boxes 8.1 14.7 23.6 2.19 0.33 0.10 0.31 0.03
4x4x2

.. 13 ah 16 boxes 5.3 9.6 13.8 1.28 2.67 0.81 2.44- 0.23
4·x 4 xl ..

14ab 48 boxes, 11.4 ro.7 33.3 3.10 2.67 0.81 2.44- 0.23
4 x 4 x :S.

15 ab 16 boxes 5.0 9.1 13.8 1.28 0.67 0.20 0.61 0.06
4x4xl

16ab 4B boxes 11.4 20.7 33.3 3.10 0.67 0.20 0.61 0.06
4x4x1

32 ab 16 boxes 5.0 9.1 13.8 1.28 1.3 0.4J. 1.22 0.11
4x2x2

33 ab 32 boxes 7.8 14.2 23.6 2.19 1.3 0.41 1.22 0.11
.3 x 3 x 3+5 - , - . -I

..~ ... , Cont1d •••
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(Tallle II cont'd.)

. ' ,
Arrangement Fire Load Surface area Width of Area of
of Fire Load of Wood opening .opening

Test No. on 1 in. :wooden :floor lq/ft2 kg. ft2 m2 ft. ft2 m2m.

Tests carried out at Scale, II .. ,.
34 all 4B boxes 1O.8 19.6 33.3 3.10 1.3 0.41 1.22 0.11

5x5x2-2 .
35 24 boxes 4.3 7.8 16.0 1.49 1.3 0.41 1.22 0.11

No :floor 4 x 3 x 2 ..
4B 7 boxes 6.1 11.1 l4.9 1.38 2.67 0.81 2.44- 0.23

Scalem 6 in.cube
boxes -

25 all 32 boxes 6.4 11.6 27.5 2.56 2.67 0.81 2.44- 0.23
4x4x2

26 ab 32 boxes 6.2 11.3 27.5 2.56 0.67 0.20 0.61 0.06
4x4x2

27 all 4B boxes I 8.5 15.5 39.3 3.66 0.67 0.20 0.61 0.06
4x4x3 I

28 all 24 boxes 5.2 9.5 21.7 2.01 0.67 0.20 0.61 0.06
4x3x2

29 all 4B boxes 8.5 15.5 39.3 3.66 2.67 0.81 2.44- 0.23
4x4x3

30 all 24 boxes 5.2 9.5 21.7 2.01 2.67 0.81 2.44- 0.23 ..
4x3x2 I ,

Tests carried out at Scale I ' .

17 . 9 boxes 5.6 2.54 3.75 0.35 0.67 0.20 0.31 0.03
3 x 3 x 1 -

I 18 28 boxes 5.5 2.50 5.28 0.49 0.67 0.20 0.31 0.03"
I 4x4x2-4

19 9 poxes 5.6 2.54 3.75 0.35 1.33 0.41 0.61 0.06·
3x3x1

20 28 boxes 5.7 2.59 5.28 0.49 1.33 0.41 0.61 0.06
4x4x2-4

21 9 boxes 5.0 2.27 3.75 0.35 1.00 0.30 0.46 0.04 .
3 x 3 x 1

22 28 boxes 5.4 2.45 5.28 0.49 1.00 0.30 0.415 0.04 .,
4x4x2-4

23 9 boxes 5.0 2.27 3.75 0~35 0.33 0.10 0.15 0.01
,

3x3xl
24 28 boxes 5.4 2.45 5.28 0.49 0.33 0.1O 0.15 0.01

4:1:4 x 2-4 "

. '.
~

'. -

-...

.-

. "

•

'..
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(Table II contI d)

Isuri'a.ce area
. '--'

A=angement Fixe Load Width of Area of
of Fixe Load of Wood opening opening

Test No. _ an 1 in.
wood.en floor f'oq/:rt2 kg :rt? m2 :rt~ m. :rt2 m2

,

• Tests carried out at Soa.le III -

4J.ab 16 boxes 5.9 _~1 33.9 3.15 4.00 1.22 5.56 0.52
4x4xl

42ab 16 boxes 5.8 23.7 33.9 3.15 1.00 0.30 1.39 0.13
4x4xl

43 ab 32 boxes 9.7 39.7 58.8 5.46 4.00 1.22 5.56 0.52
4x4it2

44-ab 32 boxes 10.0 40.9 58.8 5.46 1.00 0.30 1.39 0.13
4x4x2

:i45 ab 4B boxes 13.7 56.Q/ 83.¥ 7.77 4.00 1.22 5.56 0.52
4x4x3

-

46ab 4B boxes 13.7 56.0 83.4 7.77 1.00 0.30 1.39 0.13
4. x 4 x 3 - .

49 ab 40 boxes 6.0 24.5 33.4 3.11 4.00 1.22 5.56 0.52
Soa.le II 7x6xl-2

boxes'
--. , .'

Tests carried out in lagged box

50 9 boxes 6.1 2.77 Y3~75 0.35 0-.33 0.10 0.15 0.01
Soa.le I 3 x 3 xl

51 9 boxes 6.3 2.86 3.75 0.35 1.33 0.4J. 0.61 0.06
Soa.le I 3x3xl -

52 16 boxes _5.4 9.8 13.8 1.28 0.67 0.3:> 0.61 0.06
Soa.le n 4x4xl )

53 16 boxes 5.2 9.5 13.8 1.28 2.67 0.81 2.44- 0.23
Soa.le II_ 4x4xl

54 16 boxes 6.3 25.8 33.9 3.15 1.00 0.30 1.39 0.13
Soa.le III 4x4xl .

55 16 boxes 6.3 25.8 33.9 . 3.15 4.00 1.22 5.56 0.52 .
Soa.le III 4x4xl

- 9 -



TABLE III

DERIVED RESULTS

Air Flow Maximum Mean Cooling Time to Temperature Time to- Factor
Test No.

~5/f
T"'I"'I'ature C\:: Rate lat max at 1st max 2nd max

(g,J CC(min. (~ (Ql,) ('1"2)

Tests with h in. wood, Soale II fire load, 8 lb§"ft2, 7 ventilaticns

12 ab 0.015 630 5.0 12 400 101
9ab 0.030 750 9.8 16 4-30 76

lOab 0.04-5 7~ 11.2 12 530 4-8
Jab 0.060 800 12.1 12 600 qo
7ab 0.120 soo 16.} 20 700 28
8ab 0.100 850. 20.0 22 700 36

llab 0.21<0 760 l4.4- 20 670 }2
.,

Tests with i in. wood, Scale II, } fire loads, } ventilaticms

15 ab 0.030 7~ 15.0 24- 530 52
9ah 0.030 750 9.8 16 4-30 76

16 ab 0.030 700 5.8 36 4-60 100
2ab 0.060 7~ 14-.8 16 550 44-
Jab 0.060 800 12.1 12 600 qo
4-ab 0.060 810 10.9 20 570 68

1} ab 0.120 700 15.} 24- 4-~ qo
7ab 0.120 soo 16.} 20 700 28

l4-ab 0.120 800 1}.5 16 600 qo
4-8 0.120 910 17.1 12 730 20

. Tests with j in. wood, Scale II, 10 fire loads, 1~ ventilaticm

}5 0.06 aqo 17.1 8 500 a:>
2ab 0.06 7~ l4.8 16 550 44-

}2 ab 0.06 aqo 15.0 6 4-qQ 24-
5ab 0.06 . 860 15.6 12 600 }2

- lab 0.06 770 1}.6 }2 4-30 68
Jab 0.06 800 12.1 12 600 qo

}} ab 0.06 810 10.6 10 500 36
6ab 0.06 '310 12.0 16 610 56
4-ab 0.06 810 10.9 20 570 68

}4-ab 0.06 7~ 9.9 9 4-70 52

Tests with t in. wood, Scale II, 2 ventilations. 3 fire loads

28 ab O.O} 800 15.8 8 510 }2
26 ab O.O} 7~ 15,0 8 500 36
27ab O.O} 800 11,6 8 400 56
30ab 0.12 800 19.4- 7 680 12
25 ab 0.12 850 19.0 B 700 12
29ab 0.12 810 17.1 8 600 16

Cantt d•••••
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(Table III Cont'd)
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if
I

Air Flo" MBJd.mum Mean Cooling Tillie to Temperature TillIe toFactor
Test No. AJif '11!mperature 'b Rate 1st max at 1st max . 2nd max

m5/2 (Om) CO/min. ('1\) (Or) ('l'V

Tests 111th kin. and i in. wood, Sw.e I, fire load 5 Ib/:rt2• 4 ventllatims

23 0.005 630 8.3 12 400 64
24 0.005 640 6.5 12 390 72
17 0.010 660 11.1 20 360 60
18 0.010 640 11.3 8 420 48
21 0.015 7'P 14.8 8 470 -32
22 0.015 72fJ 16.9 4 370 28
19 0.021 72fJ 17.1 8 530 28
20 0.021 7JD 18.1 4 430 20

Tests 1I1th 1 in. wood. Scale III I 3 fire loads. 2 ventilations

42ab 0.08 940· l406 12 640. 32 -
44ab 0.08 900 10.3 10 480 56
46ab 0.08 92fJ 8.1 12 530 76
4lab 0.33 930 17.5 7 000 12
43 ab 0.33 1O'P 17.8 12 750 26
45 ab 0.33 940 13.3 8 670 24
49 0.33 900 13.0 3J 710 28

Testa on lagged boxes, Scales I, II and Ill, 2 ventilations i or 1 in. wood,' fire load

Se.I. 50 0.005 8'P 9.0 12 450 68
n 51 0.021 8'P 10.3 4 500 24

Se.II 52 0.03 930 10.9 8 530 32
n 53 0.12 93) 11.5 6 800 14

Se.III 54 0.08 960 . 15.1 6 560 36~

n 55 0.33 1030 12.5 6 700 10

" ..,. ,,'-"~ " ,- , J..,. , ., I '..... . ., . ':
I,
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