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SUMMARY

This note describes an investigation into “the cause of a fire
- that is believed to have started in wood chip insulation surrounding
a warm air duct above a veneer drying kiln, . _ “""\L
The cause of the fire could not be determined but, of the possible
causes coneldered, ignition by an external source is regarded as the
most probable,
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'FIRE IN WOOD CHIP INSULATION
by
o :-; '_;,} ‘?;[C:rBoqu

INTRCDUCTION ‘
A flre occurred in the roof spdce of & veneer drying kiln ‘at the
farniture factory of Messrs, Harrls Lebus Limited, Binsbury Works,
Tottcrham, N.17, on 6th May, 1955, The fire was believed to have

started in wood=-chip insulation that partlally surrounded 8 metal duct
carrylng steam—heatcd air to the kiln,

The Joint Fire Research Organlzatlon vias consulted by
Mr, G. T. Deeming, Fire Surveyor to the Phoenix Assurance Compeny, on
thé possibility of spontancous ignition having occurred in the wood
chips, The scene of the fire was visited by the author with - -
Mr. M. D. Perry of the Joint Fire Research Organlzatlon together -with
Mr, Deemlng,on 16th-June for the purpose of reviewing the evidence for
spontaneous ignition, We were met by Mr., H, Wilds, Chlef Officer of

the factory fire brlgade, who gave us a flrst-hand account ‘of the fire,

AU LOGA"‘ION ‘AND D]:.SCRIPTION ar KILN

Site

The kiln is the east<west leg of the Leshaped building NG, 7 shown
in Flg. 1 and is situsted in the south west corner of the factory. site,'
which is bounded on the west side by the main line through Tottenham -

, and, on the south-cast side, by a line to Barking. .- The main line ig’
“level and at factory grOund-level,but the Barking llnc is a gradlent
-and about 15 ft, above the factory ground-level.. v

Kiln. B s R
. The kiln was constructed by conversion of an older buildlng, ’ .
probably a stable, in about ‘the year 1235, Outline drawings of the -
kiln are shown in Pigs, 2 and 3. : The following description of the klln
is conflned to features relevant to the accourt of the flre. w

The - roof of the building was boarded and .slated ard had = 1ouvred
ventllator along the whole length. The roof space, in Which the: Tire
ogcurred, was floored with one inch boarding on ¢ in. x 3 in, 301sts,<-
to.the underside of which the ceiling of the -kiln was attached, : The'.
east gable end abutted on a brick wall,anﬁ the west ¢nd, over-the ..
entrancc to the kiln, was boarded in and fitted with a door. - o

w’.

. Alr was 01rculated in a closed path through the klln by a fan
driven by an external electric motor., . On leaving tlie fan the air -
passed over .a series of flve, 1ndependently controlled, steam~heated
rediaters into a header in the roof space over the kiln, = Short pipes,:
6t ‘intervals of 6 ft, along the header, conducted the heated air into
the kiln, :Return air to the.fan left the kiln via a concrete chennel -
that sklrted the south wall of the kiln and which communicated at the.
centre with a duct passing under the floor of the klln. " The exit

channe1~was covered w1th a grating.:

. The header (above) was close agalnst the north wall and Occupled

the whole length of ;the. ‘roof -space. It consisted of rectanguler :
sections, 3 ft. ty 2. £t, 6 in: by 6 £t - long, of 20.gauge steel with flanged,
301nts and was. suppOrted on T-sectlon steel brackets at 6 ft. centres,
The down pipes leading into the kiln wére 10 4n., in diameter, flanged,
and .rivetted to the header, Collars of - tliin plywood were. fitted

round the dovn pipes' where they passed through the floor of the roof -
space and where they emerged through uhe celllnﬂ of the kiln.



D

The header and down pipes were cased in from the floor to the top
of the header by a light wooden casing that extended the whole length
of the roof space. The space enclosed by the header floor, .and
casing was filled with wood chips, Tlis wood-chlp 1nsulat10n was 20 in.
deep between the header and the floor and was about 6 in, thick between
the header and the casing. From marks on the sider of the header it
appeared that the wood chips had extended about half way up. This
probably represented the level o which the chips had finally settled
some time after being put in., It was lcarnt that the chips had been
in place gince well befgore the war, and it seems probabie that they
were put in either when the kiln'was constructed or shortly afterwards,

The roof space was fitted with sprinklers, but. there was none above
the héader, The nearest sprinklers t¢ the header were-on a line .
parallel with it, but about 2 ', away and sllghtly below the 1evel of
the top of the casing. -

The kiln had not.been'used for veneer drying for a long time,
But it had been in continuous use for three months before the fire for
the purpose of drying some corrugatéed cardboard. During this period
the kiln was maintained at a temperature of 759F; for which purpose-
one anly of the steam radlators in the heater chamber viag turned on.

[

THE I'IRE

The following account of the course of the firc is based mainly on
informat ion supplied by Mr, Wilds,

. The kiln was last entered at ebout: 5 p.m. on the day of the fire,
when a load of corrugated cardboard was put in to it, At 5.58 p.m.
the sprinkler alsrm sounded, . When Mr. Wilds arrived on the scene of
the fire the wmatchboarding in the wes@ end of the gable hed becn burnt
“through above the end of the header, and the roof space abovc the header
was involved for about one third of 1ts length from the west end, It
was clear that the fire had reached an advanced stage before the
gprinklers were actuated; in view of the position of.. the sprinklers’
(Flg. 2) this is understandable,

The flre was attacked by .the factory fire brigade with two hose
.reel jets, from each end of the roof, until a larger hose and jet was
brought into play. : The public fire brigade was not called, Six
sprlnklers at the weatern end operated.

. Due to the strong west wind prevalllna at the time, and to the
dlff1cu1ty of approaching the roof space, the fire.spread rapidly
toviards the east end and became intense at the centre, The stop
message was sent to Coatrol at 6.1 p.m, but the fire was not
extinguished until sbout 7 p.m. . Turning over confinued until about
10 p.m, . ‘

As a result of the f1rc the roof ventilasor abo re the header was
dcstroyed for the whole length. * In the centre, where the fire had
been most intense and lasted.longest, the floor immediately under the
header was burnt through end thé joists wnderneath were heavily charred.
The header was slightly distorted and some of its joints had opened
slightly, The roof space south 6f' the line of the ventilator was
undamaged, . - ;

Where the wooden casing had not been destroyed by fire it was pulled
avay in order to attack fire’in the wood-chip.insulation, Pockets of
fire were found in the wood chips along . the whole length, - The largest
wpocket of fire was round the first down: pipe at the west end of the header
(Flg. 4) At this point . the wood chips were heavily chdrred and were -
glowing on .the surface where.. .they had dhrunk ‘away from the underside. of
the hcader.. The upper 51de of the plywood collar surroundlng the down
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;sﬁggested that the cause might have been spontancous ignition in the
wood chips. It was considered that the wood chips might have been .
_ damp since the roof was known to leak. : .

-3 |

pipe was charrcd and the inside of the casing was more heavily charred
than the outside. A hole had been buimt, at the point indicated in
Fige &4, through the matchboarding that filled the gable end, The.
matchboarding was heavily .charred round this hole on the inside, - Above:

_a height of a‘bout 3 fte the matchboarding had heen. destroyed.

‘From the above gbscrvations Mr. \lllds concluded that the. fire -
originated in the. wood-chip insulation at the west ‘end, and’ that it had .

‘been in progress for some time before the main. outbreak that actuated
the sprinklers, He suggested that the brcak out hed occurred first:

through the hole burnt in the matchboarding (Fig. 4); the fire had :

‘then soreadiup the outside of the boarding and, aided:by the strong’ - i
“west wind; had’ burnt through the boardlng into the- roof space above the
' header.s -

\-.-‘.'

The ‘cause of the fire was not dlscovered but it was tentatlvely

AUTHORS OUBSERVATI.NG

Examlnatlon of wood chips

T

‘ When seen by the ‘suthor most of the wood-chip insulation that had
not been destroyed in the fire had been cleared from under the header

-and deposited in heaps inside the" kiln, - However, scme of the insulation
) remamed between the flrst and second dcmn pipes at sthe west end and

a.ppcared not to have been disturbed, ' The chips here were con{pacted
and damp but did not sppear to have rotted appreciably; it appeared .,
probabln that they had been wetted by 'uater used to extlngulsh the fire,

n“ Uy “»'\.

., on- dl&mg them out, it was found that, in one place, the ChlpS were
 charred 'along a narrow irregular path for a distance of about 18 mches. '

There.was & Tairly sharp boundary between the completely charred chips
and the undamoged .chips along this path, "and it was ‘congidered to have
been the path of .smouldering. - There was no extens:l.ve region, ‘1
surrounding the carbonised chips, showlng intermediaté degrees of heat
damage as m::.gfht have been expocted if spontaneous heatlng had occurred.
e semplc of wood chlps from the posutlon descr:bod above was

exam:.ned in the laboratory and had an ignition temperature of 24000 .88
determined by the rising temperature method, - This value was gimilax’
to that cbtained for a number of different ticeds by the same method..
There was no indication that the wood chips WOUld 15;'11te at a lower:.
temperature than normal wood. , i L

Extent of firec in woOd chi;ps

. ¢ .o N | - ’ v v .
.. All the down pipes from the header, w1tb the exc,eptlon of one at -
the- centre, had tarry deposits on them that indicated that they had had
smoulderlng chips in contact wﬁ:h them or near to them, R
- Thie’ r1ole in’ the matchboardlng (Flg. h.), mentloned rbov'e, was’
exam:.ned. The. heavy charring round the hole extended. for 2-3 :anhes on

T the 1n31de of the matchboarding, Immediately above this charred area,

there was about 6 in, of undamaged wood and then more charr'lng. CUIt was®

quite clear that there lad been an intense and localised fire in the chips

near this hole, . This fire is likely to.have been little more than 'slow

) ,‘,smoulderlng until the hole was burnt through and an a‘ir draught was
‘admitted. ..On-the other hend, there was a créck between the boards (Que

%o & broken tongue). approxlmately in the position indicated in Fig. &
and there may have been &a s:.mllar crack whem the hole developecL T

1



Course‘of the fire

The outside of the matchboarding.in the west pable end (Fig.. 4)
appeared to be undamaged for- at.least a foot in between the hole and
the upper part that was destroyed., . For the fire to spread from the
hole to the upper part it would have been necessary for a jet of flame
to have issued from the hole and to have been blown back by the west

. wind to ignite . the boardlng at a higher point, It is not easy to
understand how the required jet of flame could have occurred,

It is probable that the wood chips, being consolidated and partly
enclosed, would smoulder almost as slowly as sawidust. The fact that
the hole had been burnt through within an hour of when the kiln was last
visited, and at a point that was evidently submerged in undamaged wood
chips, could indicate that the fire originated in the wood ‘chips fairly
near the hole, On the other hand, a smouldering fire could have been
in progress in the wood chips at a fair distance from the end, and for
a long time before the main outbresk and the burning through of the hole,
Even in the latter case, however, the fire could not have originated
very far from the west end; otherwise the smouldering would have been
unlikely to have reached, and to have burnt through, the west end
matchboarding at about the same time as the main outbreak, 1In
this laticr case, smouldering could have been in progress for several
days,or berhaps even a Week or so, before the outbreak.,

1t 1s suggested that the main outbreak, folloving a smouldering fire
in the wood chips, occurred inside the roof space near the west end, and
the upper part of the matchboarding in the gable was burnt throuuh from
the inside before the sprlnklers were - operated

Possible causes of fire

Lareless smoking, The roof space could not be reached without a
Tadder., 1t vias probably too inaccessible to have been used as a place.

- for surreptitious smoking, - The fire is correspondingly wnlikely to
have been caused by & clgarette end or a discarded match.

Electrical fault, . A lead carrylng sockets for 11ght bulbs was strung
alang the roof space near the header, A wooden baonet plug was fitted

. at the east end of the lead and it was noticed that the wires were
exposed where the lead entered the cap of the plug. The socket into
which the plug was intended to fit could not be found, It was learnt
that the circuit had been dead for some time and could not have been
responsible for ignition,

Sparks. The factory chimey is 140 ft. in height. roughly north of the
drying kiln, and about 450 ff. avay. It seems impossible thet a spark
from the factory chlmney could have reached the roof of the k1¢n.

The railway line nearest to the west end of the klln is the

~Tottenham line which passes within about 45 ft,; the Barklng line
passes within about 85 f't. of the west end of the kiln, ‘It is
conceivable that a spark may have reached the roof from a locomotive on
the Tottenhom line, perhaps with the aid of a strong west wind, but, in
order to reach and ignite the wood~chip insulation, the spark would
have had to pass.through the' louvred ventllator or through a hole in the
roof of the ventilator, o

It is notkwown whether there were holes in the roof of the.
ventilator; none was seen in the roof that remujned over the kiln that
W&s likely to have been there before the Tiro, and it was noticed that
the roof of the north-south.limb of the building had its slates intact,
However, it was clear that the roof had leaked, since the roof boardlng
was rotten in places over the kiln,
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In the troughs of the corrugated roof .of the building 7A (Fig. 1)
surrounding the kiln, and in corners elsewhere, there were deposits of
fine wood dust of up to about an inch in thickness,” It was learnt

" that these deposits were knmown to smoulder, . It is, perhapg, possible
that a similar deposit 1ead1ng into the ventilator above the header.
had been ignited by a spark from the reilway, and that some of the
smouldering dust had fellen into the wood chips and "so set up
smculderlng that eventually developed ‘into the fire,

It must be admitted that ignition by a spark or ember is only a
- remote pessibility but, at the same time, the fire in the wood chips.
was the first in tWenty years. S ' '

231@ in air clrculatlon system, The possibility of a fire having -
Oeccurred first in the air circulation system was considered. The exit
channel under the grating along the south wall of the kiln and the inside
. of the header were both inspected; the latter through the inspection _.
port shovn in Fig, 3., Apart from & thin coating of dust, probably ﬁooﬁ
dust, .the channel and header were free frou corbustible materlal

However, the inside of the header was coated with 2 tar deposit,
on the top and the side nearest the wall, in the central sections where
the fire had been most intense, The steam radiator nearest the exit
from the air heating chamber was just visible from the inspection port
'end did not appear to have any deposit on it..

The tar dep031t could have been due.to the. thermal decomp091tion

of wood dust inside the header and to the entry of smoke and .perhaps,.
flame through the opened joints in the header. and through a gap,.evidently
-the result.of distortion, that was seen at the junction of the he ader

and the heater chamber. Thus, the tar dep051t did not necessarily ~
indjcate that there had been a fire in the header, The absence of a
deposit on the bottom and far. side (from the inspection .part) of the .
~header implied that these faces had been too hot for condensation of

the tar, -

Spontaneous ignition. There is a widely held belief that timber

beams, wood shavings and sawdust can ignite spontaneously after prolonged
exposure to temperatures of the order of 100-200°C,  Such tenmeratures
are well below the values of about 2509C or more obtained for the

ignition temperature of wood in tésts employing short ‘term heating, -
Some examples of fires in wood shavings and corrugated cardboard, in

contact with steam and hot water pipes, which appeared to have b3 ? %ue
to spontaneous ignition have been published by Virtala et al,

In one of these examples wood shavings are believed %o have ignited
spontaneously after prolonged exposure to a temperature of not roYe

than 65°C (149031)

The mechanism of the sponfaneous ignition of weod Trem such 1ow o
temperatures is not at present understood, ond the process has not been
reproduced under experimental conditions. - Haowever, Mitchell (3) has
shown that- a block of wood fibreboard,. 22 inches between faces, can heat
to 1gn1tlon in 150 hours with an ambient terp@ﬂnture 2s. low. as. 109°C.|

Although, in the llght of the. al ove, no definite concluszon 1s
possible,. it is con31dered very unlikely that the wood chips, in a dry
condltlon, could. have heated to 1gn1t10n in contact with the header at

e temperature as low as-2h °c (75% )

: There was evidence that thc wood chips could have “been damp in parts.
Thus, the roof leaked ‘and , -further, -a three- inch sprinkler supply pipe
that ran 2long the junction of the wall and the floor under the east half
of the header, and which would have becen buried in the wood chips, was
heavily rusted; also, the floor boards appeared to be somewhat rotted
at the eastern end,
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Sawdust and wood waste from green wood, amd from seasoned wood if.
damp, is stle to heat spontaneously from ordinary atmospheric temperatures,
But heating to igniticn is known with reasonable ce talnty to occur only
in large heaps of .green sawdust and wood waste (4°6) ‘containing many

thousands of cubic feet,

It is considered that spontaneous heating to ignition, following the
ingress of water, is unlikely to have occufred in the wood chips.

CONCLUSTONS -

1 The Pire in the roof space probably sterted as a smouldering fire in
+he wood-chip 1nsulat10n near the west end -of the header,.

2, - The cause of the fire could not be detnrmlned

- 3. Of the possible causes considered, the most orobable is thought to .

' be a spark from outside. - probably from the railway at the westfend —
which cither entered and ignited the wool chips directly or ignited

" a dust deposit outside, which then Zell iric the wood chips and
ignited them in turn, .

‘4e In the light of what is kmown of spontaneous ignition in wood,
spontaneous ignition is regarded as unlikely to have been the cause,
Further, the possibility that the fire was due to an external cause
prevents the incident from being regarded as an example'of
spontaneous ignition in wood under conditions hitherto unrecorded,
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