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A 1mHOD OF CLASSIFYING THE FIRE HAZARD OF
• • '. -!

INTERNAL LININGS AND THEIR~S

by

D. Hirc1 and G. C•. Karas .

'INTRODUCTICN

The .madn .hazard .aasood.atcd yiith the usc of combustiblo materials in

buildings is "lhere large areas arc used as internal linings ·for 1'rolls and

. ceilings. . This haznr-d doe s not enly depend on the natur-o of the linihgo
. I

themoelveo bu,t also on the nature and 'nmount of ether combustible ElUterials

in tho building. :full-seale tests (1) carried out by the Building Rcsoarch ."

Station and the Joint Fire Rosearch Orgonization on f'urnished living. rooms

showed that under certain oonditions a firc vroukd develop Olovlly in a reom

lined \lith on incombuotible matoFial and very rapidly in a room lined ~:ith oertain

typeo of combustible matcrial. ' In similar'tests (2)' o.t the U.S" Ferest

Preducto' 'Laboro.tory vmore ·the =aneements of the co~stibles \7aO ouch 0.0

, to cno.blc on initial firc in the x"urniture to develop rapidly, the dif't:erence

between the combustible and noncombustible linings vas small.

Te make a full asscosment of the fire hazard, of dif'terent'linings it io

nocoesary to know hOVI they vl'ill af'f'ect the· grOTlth of fire under a. eompletc

range of eenditions, and bho ao seleotecl fer the full-seale te,8t3 at, the

'joint Fire.Research OJ;ganizatien are those likely to shew up differenee.s in

the vlhole r-ango ofmatcrials from'the moot fl~blo to noncombustiblc

(Dnd ·these are representative of the oonditiono in many modern dVlOllings and

of'f'Lcca, ) Thc development of a techni.que wher-eby small-seale models could bc

used to, simulate the grovbh of fire in a room cnablcc1 thc performance of a

, varicty of materials to' be studied under ouch condf.tLons (3). The rolo.ticn

. . , . ..J <> th
between tho largo and smaD.,;.,ocalo result s "YlD.S such that tho rosult s or 0. ~ ,- ,

'smo.ll-soalo tests oould be uood Ylith confidonoo in a comparison of tho effocts

of differqnt intornal liningo on tho growbh of firo. . Tho oriterion chosen to
,

mako thio 'comparison was the time taken for the room to become IUlly involved

in fire (timo to flash-over) when vlalls and ceiliI:les "ero lined Td,th the.. . ., - .

ma.teri'al.The timotakcn fOI>the fire to roach this stago ',/ou1c1 govorn the
"

timo availablo, for escape for occupant a insther porto' of tha build~. '

The rosuits .or a suitable test for internal liningo 3houid be capabloof. ' . , .
correlation >'lith'the 'actual ,fire perf'ormance .of the testod materials under a

o .' " .' •
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variety of different conditions. It. vas considered that if the result s of

an~n test .coufd be corrolatcel ,lith ,those obtnincd from the mexial rooms, they

170uid furnish 'sufficient ~copc f~r, rcconunl(l~tions,on, tho use of' internal ' I.
lin:i.ngs in any situation~

I,
,I

:1 Many tests have been 'desi~:;nGd to .assosa the fire hazaz-d of internal

linirie~.and tIle best kno"',. in this count1 is the surraco spread of flame

test of B. S. 476 (4) •. It \7£\.S' found that tlus ,test classifieq. in one group',
,fi I

materials Y.-hich cculd have II vzido ranee 01"1 pcri'ormonocs under fire eonclHions(3).

8ncl!,tlUl.t this could not b~, overcome. by a.l rc,r:;;roupi'1[';. Of the ,~thcr tests, in

cXi6tcnoo, only :the Tun!lcl' tost of the Undcrl",TitcrstLab.oratories nppcar-od to,

haV~ a rc.n"!o uhioh vrcul.d a1.1oll a correlati1on i';ith the reSults' obtcdnec1 usin.n:{, ., ' I· ~

mOclol rooms. This test is however- very cumbersome. r,o$lirinrl' a spocimenI ' , ' of, u

25 ft long and 20 in. ,lidc (5) •

It Y/US c1eoi0ed therefore to, dovclop a suita:blp,test based on' the
'i
I

follo....Jing assumptions:- " .

, '

I:

il,"

:.2)

I, ,

Tho, most, important hazroxl,to be asscascd is the o.1:?ility.. of

t . ~, h' cd • t I -, l' .' tIta mn: cr~£4,' Vi ien us a,s an un ct"'11.D.J.. anang , 0 acco erE'. <?'

the. O"OIith of .fires. The ·test should rU30 Sb.oYf ";;hioh

materials OEm bo iE?ut 0<.1 by a 3mb flame' Dna 'ylill' ~asily
CLillSC a corrtdnuous fire•.

t •

Tho combustible content of the material is only, importnnt in·. .. I .
so far, as it accelerates this rr,...O\",th: row' contribution to. tho

'.' '"W- j '. -v

firo.load is lik~ly'·.to be small compar-ed "lith that of tho floor
•• J • I .. • • "

and ,contents.,

, The smoke, conditions in a bui.Lddnrt nrc likely to depend much,- .', , r~ . ' -'
moro on 1;1).0 dcr;roc of' ventilation than.' tho nature of', tho, l:i.n:i.l1g, ,,'

. "

The test 311.~d, if po~>niblc, be. 0. simple 0110 '\:h:i.oh.rntmui'.~ur~r:,i

'niatorial. .. , '

I

!I
It

could, usc in tho .dcvcl.opnorrt. of product s,

waa .considered that a so.tini'n.ctor:,r ~ost could bo evolved by 0. suitable

,The case. of ienition of the lining by 0. sInall flnmq. ,'"

The case' .of ienition of the linJe by a larger .sour~c of heat.. . l' , '
The rotc of liberation of heat after iE?1ition e1" the li1:lin!3 ". ,- -, '. I' .' , .
together ",lith'a maasur-c-of the totnl amount of' hezrt .Lfborut.od ,

l

I
assessment of

ii (a)

(b)

il (0)
,~ ~~"',

thr.ee f",?torn:":"
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THE TEST

For ease of control it waarlecd.ded-vthaf the main source of heat should be

.electrical, but practical considerations necessitated the use of small gas
, , I

. flames for the, small igniting source, ' It was 'conad.dez-ed , tJ:1at the rate of

liberation of heat- could best be assessed by measuring the teinperature of the

flue gases when the specimen 17B.S heated in an enclosure. Those considerations

governed the form of the test and left' a number of va::.'icliles, the two most

important beine the rate of heating of the specimen and the ventilation' to the'

enclosure. The f:iJ:lal'test conditions and crite~ia chosen and desc;ibec1 in this

paper "-1Jrothooo yt>.ich ciw.blcCl .a 600.1 corroJ.m;icn 1\;0 be mado bcl~CI tJio'

p='orrenoo of ,o.,-'X'ango of matorlnls .on. tho tem. 'CnU, thliir llCrf6n:rilco ,'hen, .,'

uoorl c.n lininils :in tho moc1cJ..'t'OCi!I~ts (Tabla 1).

GENEPJIL DESCRIPrI CH'I

A panel of the material is used as a vertical wtill of a"small"

incombustible enclosure, a chimney is incorporated in the roof of this enc.Losur-e
,

and a alit for ventilation is cut in the bcltom of' the vertical 1~1 opposite
,

the specarnen (Figs 1, 2, 3). Inside the box are tm pencil type electric fire

clement s and a small batter:? of gas jets. The gas jets siniulate a small sour-ce

. of ignition and later supporting radiation is supplied from the electric

olcmcnts at aconste.nt rate. A pair of thermocouples in the chdmnoy record the

rise in temperature of the flue gases. The temperature/timo curve obtained is

related to that r-esul.t Lng ,dlcn a prescribed bcombustible material replaces the

specimen. Thcse relations are used as criteria to classify the material. A

detailed doscription is given ,in. APpcn/di I.

PROCEDURE

The specimen to be tested is pre'saed up as iricUcatod (Appe~c1ixI),"tho gas

is ignited and the flames impinge althc sample. Three mi.nut ea Lat or- t hc

elcments are swi.t chcd on and the pt;lOr centrolled to 1500 watts, i.o. 750 Ylatts
'{

per clement. The exper-iment is' c6,ntinued fcr 20 minutes after the igniti~n of'
, ,f,'~

the gas and a continuous t emperat?rc/timo r-ecord is taken, this is' compar-ed ...r.i.th,

that obt/l.llled using

asbestos YlOod~·

,
a wescribed ibcombustible "specinlOl1 which is j}-b thick• , t

"RESu'LTS }1ND CP-ITERIAI . . .

The materials shovm inTnbl~' 1. wer-e tested lti.th the exception of'

imprer:;nated hm::db~ard, mich 1"las'unob~ain3ble at the specific salt retention:



,

in addition, a. sample of fibre insulatin.g board llupre@1atedvd:thmonamInonium
il. I . -
phosphate to 19 per cent salt retention was tested thou['~ no model room .

. • - . .-.: 1 ' - . I ..
tests...had .been em-rica. .out on tllls material. Three samples qf each specimen
II, ' '." , '.' . . r . .

,Jrer e investigatec.1. and representative temperature/time curves are plotted in

Figs 4, 5, 6, 7. ,All specimens were cahc1~tioned at' 20'60 and ...S6 per cent
,I . " I' .
I

re:)..ative humidity. .The repeatability of} the apparatus was f'ound to be gocx1.·r Figs 8 'ond 9,. ei-ve an inilication.Dfl. this•... The re suJ.t s when pl,*ted fall
into sever-ed, lj6.'1.eral patterns end Figs 4, 5, 6, 7, 10 sho\"r that· criteria of'
" '. I
classification can be inferred from these patterns, Ylmch .rJill give o,rl.'orel.er

II I. .
of hazard similar to tha.t obt::rl.ned in the model z-ooms,' The factors considered

are f~stlY the'time token'to exce~l t~ t~p~ature. 0-, attainec1.. with the.
II I

inc.ombustible 'materiol, by 500C and secondly the time for y;hicl'rthis exce sa
;..' " I
is maintained (the excess denoted by » (e +, 50)). The classii'ication is

II I .
diven in Table 2 and diagrannnatically in FiS.1h Class A bedng the:.

r-eh:est\ ,cl~ssific?-tion. <.:.

.
!

r- II .•
~'.~ r:'·

"... ~ 0'·
0

I ..-..
€I 0 3'minLn

.,-1

'13 +

aCl--1\

D

3 min

C

A

B

-,

'j

I'

II

.. .~

TillV3 to reach (e + 50) 00

FIG. 11. DIAGRAM OF CLASSIFICATICN

I'

'.

1

'.

C the ot 1 ~...,,"I.lass D can be considered seporate~~ from her c nssea, ........1
, ~. I .

fudicates ·materials T/hich can be ignitec1 by· a srilall source, L.--x'e~pe9tivo of
II.' '.- I .

'any'contribution they: IIIDY make to 0. fire. '. In the other t~ce classes the

ciont:ributiO~ to' too fire ·is 'taleen as tJ- most import~t criterion, and a
-I I '
~ba.ivision i~ made to give Classes ~ and C by consideration of tpe tiffie to
: .' . , . I
~enition. It 'con be se~ i'ro~ 'FiZ. 11 that it is possible to move from any

. . . I .
class to Class A 'Id..thbut Goiii~ throur,h the "intennecliate classes by, in some

- JateriD1.S(Olass :ri),'~creasinB the t~e for ignition or :in others (010.8000 13' & C

I.
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r'educdng the period over which the materiaJ.s evolve heat.

'TABLE 2
r

PROPOSED CLASSIFICATION OF BUILDING BOAP.DS' ,

, .
•

Class

Class A

Class B

Class C

Class D

Criteria'

Reaches (0+50)00 in marc than 3 min and
, remains >(0+50)00 for less than 3 nrl,.'1

Reaches (8+50)00 in more than 5 min and
, remains > (0+50)00 for more then 3 w:L'1

Reaches (El+50)OC between 3 and 5 mil'l ""'let
remains ':'>(0+50)00 for more thDn 3 ntin

Roaches (O+50)ec in loss than 3 min
~ ~

I
J

(

Table 3 in<licatos how each specimen falls into the pr-oposed classifi­

cation and compar-es these y;ith the results given in Table 1. Table 4 and

Figs 8 and 9 shOYI the variation obtained in the results.

, DISCUSSICN OF RESULTS

The fact that variation :ill the'thermaJ. proporties of tho speoimen can

make sliGht differenceS to the tempGrature of ,the flue gaaos beforo i!3!1ition

of the specimen (Appendix II), makes this test unsuitable 'for the determination

of tho contribution made by materials'to a fire,if this contribution is

sr.ialli hence the tost could not replace the present combustibility test.

CONOLUsrCNS

, The test described permits the erad;ing of a complete r-ange of materiaJ.s

in relation to their performance 'under- practicaJ. fire conditions. ThouGh tho

relative importance,?f' internal linings 'and furnish:i.ngs in the deveLopmerrt of

a fire n1JJ. vary under dii'f'erent conditions, the erder of' hazard indicated by

the test will remain the same, the time ocaJ.~ only var'j'ing.

The test should' therefore' furnish sufficient scope for recommom1ations

on the uso of internaJ. lininr;s ir! any situation.

APPENDIX I

DEI'AILED DESCRIPTION (IF TEST

Fir,s 1. 2 and 3 are {,1etailed dimensionaJ. t1rawinr;s of' the apparatus.
, , ;

Plates 1 and 2 give a general view of the front and rear. The apparatus is

made of t-in. asbestos wood of' thermaJ. com1uctivity not e:x:ceeding 5.12 :x: 10-4
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C.G.S. units. The vmole is maintained ri"ic1 by means of a metel frOlll0 of
11 <> -

20' s.rr.g. mild steel. A small mica WindJ, is inserted for obncrvat Lon

,

a r-ace of
il
,

,

purposes,
'I ',

Two electric fire elements, maxinn1m rc.t:tnc 1000 U11:tO, =1<'t.,o.d..th'.l!j<l1rcl.

I
chiomium ,d.re 26 s,w.g., at 24' turns per inch on a';':'in. diameter rc:t:raoto,I7!

'I " I'
~ozmer to 53 ohms resistan~o cold, are inserted, and connecteel to a variable

I, ,
vol'cagc source: and the power- adjusted to ~15CO watts throughout 'cho ,to;Jt. A

11 " , .

h
i. s ' l '

.0~.Lzon"el gas burner is mountec1 .. in. avr from the specimen to pl'\:" 14 smell

fk'l,')[J onto the P2.11e:1. ' The holos are 1/16-in. diameter 2.11(1 toym gas, calorific
I,' I

vafue stated to be approximately 490 B.'i;.u.h"t3 (4.45 caJ/cn?) is :;-cl!?pliec1 at

0.063 f't3/min (1.77 l./min).

Fig. 2 gives a detailed dravr.i.ng of the chimney. ' This is of 20 s.w.g.

sh 'et' .C ar-on,
,
,

Two 26 s.w.g. chromel elumol thermocouples are inserted in the

positions shown. In order to obtain an average the thermocouples are connected'

in series.
I

Tho backing of the specimens oonsist's of one sheet of *-in. aDb~stos

' 101 end a ,2-in. ~ab of cement fondu and Ivo~cu1ito in ratio 1 to 4 by

volume. It was found that a good seal wmlnecessar"J to pt'event leaks from the
, I '

boXii Tho method used was to pt'ess the specimen and the aabestos wood

tOg~ther against tho gap byme~ns of metJ angles (nat~2) nnil to back

these ,dth the vermiculite held tightly Jainst t hem, ,

1 I
, 1IPl']lIDI:X II

, I·'
The ,effect of the thermDl pt'operties of different specimens on ';;110

. I
heat losses from the box and consequently the, flue gas temperaturos,io

I ' , " I
dis~ssed and a number of oomments On cther features of the test ern madc,I ' ,

INCOMBUSTIBLES AND SPECnlENS BEFOHE IGNITION

The tem=ratures in the chimne~'are Jmeasure:of the difference between
~~ , , I '

electric and gas.. heaters and that lost by conduction, ,the'heat supplied by the
'I •, '

thrOugh the board end the box. '

Ii If a constant fiuxof heat Q is assumed to fall on the surface and an

amount H e1 is lost from the surfaee, then assuming the specimen to behave as

a s~-infinite slab for a time'!' then at an instant t,whero ' t -:; r
the ,Iheat conducted to the interior of the kample {q).is r,iVan-''bi (6)':_

'{ "'~e. Ijl(~:A. t.yR,r·1
(1)
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.-Thero h =.!!.
K /

/
K. = thermal conductivity

p=density

s = spocii'ic heat

H = cooling pocfficient

the

From equa,tiOn (2) it is possible to derive 'the dii'ference in tOr.1,)arature

between that obtained using asbestos

\iith a perfectly insulating material

wood and that which yroulib be obtained -,
liz. '" • '. .

(/{PS ~ 0 i.e.·ff. .·Ie (-/ = C) ..•
t

8fT - Ps

2" - 6:,

Yrhe~'", the 'suffixes M, S, 0, refer to any material, asbestos wood and the

~'Pothetidal moterial r-espectfve'ly,

Using values of'

1/2

¢ e 5,4<. 1/5
'111 . iI ,.-. (4)

-t: ' "'f<. fI, - e; '':.;{" 11n
obtained experimentally with fibre glass having I( ps =

. ~J_

G.S.S. units gives a value oi', fa =35°0 for 'a pori'8ct.J.y \.

then

",

by the results for a number of' materials covering a ';;ide .r-ange of' Kps

values (Fig. 12).

AFrER IGNITION OF THE SProIMClf

The tomperature of' the face of the specimen can be consic1ered e::mS;;3l1t

after ignition, and although the heat losses by conduction \T.i..1J. depend on

the thermal properties of' both specimen and lagg'ing, their effect on tho flue

gas temperature yd.ll be small compared with the contribution from the test sample.
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I GENERAL cm~s
, I " .:I, .

I
The time 'f9r which the flue gas temperature is nore thnn 5000 above

" ,I
the time-tenr1?erature curve 'obtained Ylith the' incombustible material ..-TaS

II" I , " .1
6hosen as the simplest method of classification. The area bebween tho
]~ " ,' ' " I ' '
time-temperature curve of a specdmen and thri.t of the standard incombustible
~ - I' ,
b~~o:di".l shOuld give a better indic'ation of the contribution the matorioJ.

!I
mal~"'"' to a .fire.II '.J~

:1 :~~'G ria:;) f'ound necessary to bl""Ush the thermocouplen af'tor e,,,,0h Jc. 0s-~

~o j?::'c7Git an accumulation of soot.
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TABLE 1
. .

PARTICULARS.AND RESULTS OF BObRDS TESTED IN Ri"Tc,'-LtJ'lED MODEL ROOMS

"

Particulars of linings
, ,

Incornbuztible

Fibre insulating 'board with 3/16-in. skim
plaster c,oat

Wooc1wool

Plasterboard

.

Clasmication
. on spread of'
f'Lame test of

B. s, 476

Class 1

Class 1

ClanG 1

Mean time
f'or aD.

rooms to
become

'involved
in f'ires
ndn sec

17 10

17 45,
16 45

16.·.. 35

15 45

Hardboard imJilI'egnated with mon-ammonium
I . phosphate (Retention of' salt 'stated to be

,17-18% by weight)

Hardboard ....lith sm'face treatment of' Paintl< A
(30 elrt 2 )

Class 1

Class 1 13 30

Fibre insulatingboarc1 ....lith surf'ace treatment
.. of' paint A!f, (30 r:/rt2 ) ,-" ,

Asbestos paper f'aced 1"ibre insulating board

Fibre insulating board with surface treatment'
'of' paint A J€ (1,? ry'ft2)

Fibre insUlating board with surf'ace treatmen'j;
of' silicate paint

Class 1

Clans ,1

Class 1

( Class2-3
( (Bo:r:derline)

10 35

. 10 30

925

7 45

Fibre :Lllsulating board with 2
distemper

coats of'
Class 3 6 00

Untreated hardboard Class 3 6 15

Compressed straw slabs

Untreated fibre insulating board
. .

Class 3"

Cla:3s 4

5

5

45

00 . I
H An intumescent f'ire-fetardant paint',

,

I _ I
, ....
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TABLE B .

'REsuLTS .AND CLASSIFIClnONS OBTAINED
" -j'

, ",min : sec

•
!: J

:1

Particulars of linings
I: ' , ,
II
11

Mean ..time
to r-each
(B+50)CC

u..:_.:L,_, ~ u '.' ..... , 'Re~;'t4"'g
1l'UJ.L.J,.lllU.lll !~!a..,,{J.mum tiLW. ......

'c1urahon duration clasni-
~ ~. fic~i~

(9+50)OC (9+50)OC,
min Isee min. sec

Times
in model

rooms

min soc

Incombustible
'l~
,I

Fibre insulating board
with?/~6-i.'tl. ,skim
plast:~r coat

i

Never

13 45

I
Nll

o 15 5 30

Class A

Class A

17 10

17 15

Sample s not availble ,It thi.simpregnatio~

''.1

I

,
5 25

, Never

7 ,,00 Class B

15 ,45.

13 30

16, 45

16: 35

.. 'Not
Tested

Class A

00 Olass A

0+ ,Class B

Nil

2

0+ 6

30

15

\

Nil

6

o

\ 6

o

35

7

5

Woocl ii~ol

II '
Plasterboard

Iiardbobrd impregnated)

"th II "1WJ.. m.... cn-iammonaumphosphate (Retention
of salt, stated to beI 17:-18~{ by Vlei~t

fil?re insulating board
with mon-ammonium
phosphate (Retention
of salt stated to be
1~1rby weight

,I

Hardboard with surface
treatrheJIt of' paint' A~
OOg/.h2) . . I

I

Fibre insulatmg board.
rdth Surface t'reat­
ment of <Jaint kill!.
(30 E/ft2) 8 -00 8 30 Class B .. 10 35

. \
, ~:~ .

Asbesto,s paper faced
fibre insulating board

Fibre i!nsulating hoard
vrith Surface treatment

,of' paint A!f. (15 e/ft2 )

fibre ! sulat ing board
·with silfcate paint
coat 'I

, II Fibre fusulating board
with 2 coats of
distemper

Untreated hardboard.
,

, II

.Ocmpressed straw slabs
"

Untreated fibre

I insul?-t ing board
i '

6 50

5 15

4 0

4 05

2 25

1 10

o 40

9

7

7

9

7.

18

12

/

30 12 45

45 10 15

,0. 7' 0+

00 11 30
I
45 9 45
I
45 19 00

I
30 13 15
I

Class B

Class B

"Class '0 _.

Class 0

Class D

Class D

Class D

10

9

.. 7

6

6

5

5

30

25

45

60

15

45

00

1& Paint "A" an intumescent paiIlt
+ Only one sample tested . I
Table 4 arid., Figo 8 and 9 show the variations obtained in tho results
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. TABLE 4

YJ>.RIATIONS OBT.AINED FOR THREE S111ll:1.8S' OF EACH SE:CUIEN

-,_
Times to Dur-at i.on,

• .I'articu1ars of linings re."c11(9+50)oC: of (9+50)CO
• . min . sees • nrln. sees.·.-,

Incombust ible Never Nil[ . ,

! Fib::-e insulating' board ,"ith 3/16-in. .
15 00 0 15

1
skim plaster .coat ' . 15 00 0 15

~
.

Wooduool Never. .. Nil,
~

,

i' Plasterboard 5 30 , 2 00
5 30 1 00
5 15 0 30

I
..

I Fibre insulating board "ith mon-ammonium ~ 7 0 6 ax,
1 phosphate (Retention of salt stated to1
i bo 19;·! ber weight .
: '.

i Hardboar-d "'d.th sur~aoe treatment of 5 30 7 00. -

I paint A+ (30 !!Ii't ) 5 • 30 G 30
j ,

5 15 6 151
j FiiJre insulating board with surface 6 00 8 00! treatment paint A+ (30 g/ft2) 7 15

- 8 30

,
i,

oj
. 7 15 8 30

r - - ,
Asbestos paper faced fibre'insulatDlg . 7 00 12 45, board ·7. - 00 9 30

G 3D' 10 1,5 .-

! Fibre insulat~ board with ~i'ace 5 15 7 45
treatment of .paint A+ (15 tift) . 5 15 10 15,

•. 5 15 10 15
. .

;
Fibre D1sulat~ board with coat of .4 0 7 o:ri

I silicate paint '.
• --,

Fibre insulating boarc1 yr.i.th 2 4 00 10 00i coats of
: distemper 4 00 9 00,
.: , • l, 15 11 30, ;

· .-
Untreated hardboarc1 2 30 ' . 9 45

i 2 30 9 , 15
2 15 7 45,

I Compressed straw slabs 1 15, 18 45
· . . 1 00 19 00 .-, .

~-
.

I -., 1 ' 15 18 l,5
• - .:

I Untreated fibre D1sulating board , 0 145 . 12 30 \. .
0 30 13 15

~ . - .. 0 45 , 12 45; -!

II Only one sample tcstod

+ Paint "A" is an intumescent ;:>aint,

I

t



PLATE. I. FRONT VIEW OF APPARATUS

c

PLATE.2. REAR VIEW OF APPARATUS ..
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