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Summagy

4 ocnipariscon is made of the tiues
talkken for smouldering to penetrate up-
wards through heaps of sawdust when the
peeition of the igmiting source was
varied, The sawdust was ignited elther
at the base of the heap or at a point
within the heap, For a given depth of
sawdust overlying the igniting source,
smouldering was more rapid when ini-
tinted at the base of the heap.
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SMOUIDHRITG IN DUSTS JND PIBROUS 4T RIALS _
P.."ZT .(CII IGNITIONS f"ITHIL DL S T

by
" K,N. Palmer and P.S. Tonkin

Lo

In ..roc..!c t:Lon

_ dust heape

“In prfv ious work relat:.nc' to the: propagation of smouldering :.ns:l.de

’ snoulder:m{j was initiated at the base of each heap, It hns
becn suppested that smouldering might not be sustained if initiation were
atteupted inside the heap, owing to the increased difficulty of supplying
air when the source of ignition was completely surrcunded by dust This
point was of practical interest since if smouldering were not ‘sustained the.
possibllity ~of fires arising from.the imition of heaped mterials by sraall
buried sources of ipnition would be.considerably reduced, Consequently, a
short exper:.mental :anest:l.rfation xras cwrr:.ed out 1n \.rhlch both methods of -
1on1t10n were used.

It wa's also considered that if smouldering, initioted within the heap;
were sustained the relation between the depth of the dust nand the time tfaken
for sr(lgljldermg to energe might dlff‘er fro.«l that establ:.shed in previous
work

Bxperimen fal -

Procedure :

"?csults ‘

_depths of dust is shovn in. Figure 2,

Materials L '

Tho- duat u_,cd in .nd1 the e"*nrz_ m{g vias a m.xcd hardwood. sav:dust.
It contained 19+2 per cent moisture and the dry weight packing density-
used was 0'2 g/ml., The -distribution of particle sizes vas that shown in'’

" Figure 1 and the snoulderlng ‘rate of the sawdust in still airiwas 416 sec/om,

detemlned on the dust in trams of besc width 5¢1 om .and. depth 1+65 on,

L EEaratu N

The layers of sawdust were containcd‘in a-1if% cubo box '1nd the. a.n:.t-""
iating heaps were formed from a flat topped. conical mould 5¢2 cm in height,
Detailed informtion regarding thé box a.nd the nould has already been clven( ).

ot

~In L.xpcrnwnts with ignition at the’ base of the heap, the. m:.t:.at:.no' o
heap waf ')Lgnlted placed 'in' the box and further dust’ added. as descr:.bcd )
before In the othér experiments the 1n1t1at1ng heap was placed on.a-
dust layer in the box and then furthér dust was added untn.l thc flnal depth

.of' dust was three t:unes ‘chet of ”chc 1n1t1al layer, - -

. The tine was measured between the depostlon ‘of the dust layer upon the is
1n1t1at1.mr heap of sawdust and’ the emergence of srlouldorlnc on the top surface
of the dust deposit, - -The emercence of smoulderlng s, rec(‘lsﬂed using a = -~ :

: thernocouple and automtlo tenperature recorder as before.

* It was found that snoulderlno NS sustalnod when mltlated 1ns:.de dust :
heaps. ., o ‘

The logryithmic plot of -times for smouldéring to energe againet overlying



i,

4Lfter smouldering had emerged+from the heaps, inspection of the residue
revealed that when the source of 1gn1t10n wag placed between two layers of

sawdus §, smouldering propagated do-.mwards almost to the base of the lower -

layer of the dust. _— : '\

Discussion . _ n
The experiments have showr. that a source of ignition buried within a 8

dust heap can initiate smouldering in the dust and that the smouldering ocan
propagate to the top surface of the overlying dust. .

It may be seen from Figure 2 that for bLoth methods of initiation the

variation of the time for smouldering to emorge with ovcrlylng depth of
sawdust can be represented approxnntely by the express:.o*x - v

' b= ky? L - - - (1)
in which t is time in heurs a.nd y in depth of layer in cm.’
Different values of the constants k and n were obtained with the two methods
of initiation of smouldering and are given in Table 1,

Values . for constants k and n in the expression

‘_t= kyn.

Posltion of ipniting Source] n | & % 102

At the base of the heap | 2+051 . 448 i o >
Within the heap .  |1+85| 16,0 ‘ ‘

- The difference in the values for n may not be significant and may be
due to the preater scatter of results obtained from the experiments in which
smoulderinfr-was initiated within heaps.of sawdust.

For practlcal purposes cstinations of t:Lmes for smouldering ’co emcroe

"'f‘rcn dust heaps may be made as- follows;

1./ Por a given depth’ of du.st overlying the source of ignition, and -°
for both pOSltlonS of initiation, equation (1) could be used with n = 2405
and k = 04048 to obtain estimations of the time required for smouldering to
penetrate dust layers deeper - than those used in the present cxperiments,

- With moderate depths of dust, if ignition is inside a heap the estmtlons of

time may be low although of thc correct order.

2, For a piven depth of heap, within the range of depths tested, the
times required for smouldering to penetrate the heap would be approximately
equal for ignition at any point between the base of the heap and one third of
thé depth above the base, as may be seen from the broken line in Figure 2. -
The broken line represents the results for ignition within the heap, but plotted
against the total depth of the heap and not the depth overlying the igniting.
source, Wlth depths ruch greater. than those within the experimental range the
apnrox:.mtlcn becones less accurate since smouldering from ignition within, the -
heap would reach the top surfn.ce -more qumkly than that f‘rom 1,r_n1tlon at the v
base of the heap., P . . :
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FIG.1. DISTRIBUTION OF PARTICLE SIZES. MIXED HARDWOOD: SAWDUST
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