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SMOULDERTHG T DUSES AD FIHROUS ILTERIALS
PiRT X, CORY DUSY TIDER ~IRWLGY GOI-'}DITIOI?S

by
£, M, Palmer and M, D, Perry

Summary

B R arny N

The smoulidering of cork dust in an air draught has been investigaied
with dust fractions whose mean perticle sizes ranged from 0.0065 ca to
O+ 43 cm, Over this wide range the relation betwsen the rate of smouldering

T dust treins end the velocity of the applied air was showm to vary

werkedly; aond it is probable that differences in the relotions obicined
previously with other dusts were due, at least in part, to the differerces
in the particle sizes of those dusts, ith the finer corls froctions the
appearance of the smouldering did not differ morkedly from thet of other
dusts, but with the coerser cork frictions the smouldering hecame wore
vigorous with copious evolution of smoke and intense glowing vhich led
to the development of flaming under an sir draught. Viszorous smouldering
developed in the very coarss fractions, even in stili air,

The effect of alrflow upon the swmovidering rate was less merked
when the airilow and the proncgation of smouldering were in opposing
directions, thus preventing the air frowm imninging directly upon the
smouldering zone, and it therefore seems nrobable that the vigorous
snculdering noted above resulted Trom the ease vith which wir could
penetrate between ithe poarticlses of cocrse dusts,

The minimum depth of dust layer for sustained smouldering in still
gir increased with particle size for the finer fractions, reached a peak
value, ond then decreased agoin with course froctions when the umoulder:_ng
became more vigorous, There was no indication that corl: dust wight be tvoo
coarse Lo amouldsr,
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SMOULDERIING T DUSLS D FPIBRCUS MATERIALS
PART X, CORN DUST WIDER AIGFLO.. CONDITICNS

by

X, ¥, Pelmer aad M, D, Ferry

Intmoduction

The experimental programme on tn2 cmoxldarirg of varicus dusts
and fibre insulgtion boords nas been reported in previcus notes in
this series ?1'73. The experiments dasaribzd have snown that
smouldering combustion may present a cougiderable fire hazsrd, particularly
in industrial premises, warehouses, etc, where combustible dust deposits
may accunulate, I the dust then becomes ignited, it may swoulder for a
lengthy period before flaming and a rapid spread of fire develop. Thus,
it has been shown that smouldering mey often be initiated by a small source
of ignition, such as & glowing cigerette end, and will then propegate
slowly through the combustible., #'ne smouldering can then lead to open
flaming on coming into contact with materiel such sg wood shavings,
newspaper, sacking, etc, under conditions of a siight air draught,

Smouldering rates in still cir are usually slow and are speeded
u? considerably on applying an air draught in the same direction as
the propogation of smouldering, The relations betwsen the apjplied air
velocity and the smouldering time (the time required for the smouldering
to travel 1 cm) have been studied with several dusts and fibre bosrds;
the results ooteined wmay be divided into {wo groups as follows:

- Group I: those Jor fibre insulation boards \6), powdersd grass
dusts end cocoa dust (7) in which the relation between the sinouldering
time S (ssc/em) end the air velocity V {cw/scc) over the velocity
range investigated is approximately of the Tform

S’V‘n:a—...o....co...-o-oo--oc.c (i)
where a is a constant and n is in the range 0+38-0.78,

This egquation is similar in form to that derived the fe*ically
‘and confirmed experimentally by Hottel and his co-workers S‘for the
combustion rete of a carbon sphere suspended in a {urnace and exposed
to a measured current of air; in the derivation of the eguation the
diffusion of oxygen onto the surface of the combustible was assumed %o
be the rate determining process. The relationship of this result to
those obtained in the previous experiments on smouldering hos alrezdy
been discussed (4 3

I7 The rate of smouldering is governed solely by the mass rate of
transport of oxygen to the surface then the smouldering iime might be
affected by the distribution of {the combustible (i.e. to the ratio of
the mass of the combustible to the aree of it exvosed to the air),
Experiments upon sitrips of {ibre,insulation board snd trains of grass.
dust under still air conditions (2s s 3 have shown that the
smouldering time does depend on the size of the specimen strip or
train with these meterials.

It should be noted that the gross and cocoa dusts used were df
very smalil particle size, a considerable proportion pessing a
250 B.8, (or 200 I,M L) mesh,

Group II: +those for beech and deal sawdusts (4) in which the

reletion between the smouldering time 8 and the air velocity V,
over the velocity range tested, is approximately of the form

‘_108 (%/85) = -uv ......L..;.;ﬁ,ﬁ,.?“ﬁii)

where m is a positive constant and So is the value of the
smouldering time 2% zero incident air velocity (i.e, S} S,).
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“hen the dependence of smouldering time (S) upon air velocity (V)
may be expressed as in Equation (ii), the sensitiviiy of S to changes
in V 1is eppreciably greater than when the dependence may be expressed
as in Rquation (i), particularly at higher sir velocities., ‘Thus the
effect of airflow upon the smouldering time of the sawdusts was in
general greater, relative to the still zir value, than for fibreboard
or grass and coceoa dusts, A further point of differcnce with the
sawdusts is that the smou%deri:g times of the irains in stlll air wore
independent of troin size (1, “J, within ths limiss of erporimental
error. This behaviour is again different {rom thet of grass and cccoa
dust,

1a

It should be noted that the sawdusts were cocrser than the grass
or cocoa, the finest fraction used being 100-120 I, M, M,

The possibility existed that the difference in behaviour of the
smouldering of the sawdusts and other dusts were only of degree and
that they were due principally to the differences in mean particle size
of the two sets of dusts, The inference was that with the coarser dusts
(sawdusts) the air current impinging upon the smouldering zones was
more easily able to penetrate between individual dust particles, instead
of being deflected by a comparaitively solid front of combustible as with
fibre board or trains of very fine dust. The smouldering of cosrse
dusts might then be more rapid owing to the increased supply of air to
the smouldering zone, This was supported by previous observations on
the beech and deal sewdusts (&, 5? showing that the effect of airflow
on the rate of smouldering was proportionately greatest with the coarsest
fractions of dust. Vhen there is a rapid increase in smouldering rate
with eirflow greater concentrations of infleammable vapour, smoke, etc,
distilled from the combustible are produced near the swouldering zone
and may ignite to produce flames, Floaming had already developed on a
Tew occosions with the coarsest fraction of deal sewdust (12-25 B.8,) (5).

The work described in the present note was uadertaken with corlk as .
& combustible because it was recdily available in a wide rangs of
particle sizes and it was also one of the more rapidly smoulcering
materials (in fine fractions), A disadvantage of this dust was that
its composition might change with particle size to some extent, so that
detailed comparisons of the behaviour of the sieve fractions should be
made with caution, In the main series of experiments a study was made
of the general form of the relationship between smouldering time and
air velocity and its dependence upon the particle size of the dust,
using the entire range of sieve fractions, With the coarsest fractions
further consideration was given to the important transition From
smouldering to flaming, in greater detail than in previous experiments,

In addition to the above experiments, in which the propagation of
smouldering and the airflow were in the same direction, a brierl
investigation was also made of trains with the sirflow opposing the
smouldering (reverse flow). Uader these conditions the smouldering
zone was protected from the airflow directly.by the unburned dust,
except on the surface of the train, and so any bulk movement of air
into the smouldering zone was reduced, The behaviour of several dust
fractions wes investigated in these experiments.

A determination of the effect of train size upon the smouldering
time of a fine cork dust wes made under still air conditions, fo
comparison with the results obtained previocusly with grass dust f7),
mentioned above,

Determinations were also made of the miniium depth of dust layer
required for susteined smouldering in still air, and its reduction
under an air draught,



Materials and géggggygg‘

The cork dust used in the experiments came from two different
sources, Cork 4, a fine industrial dust very similar in character to
that used in the eerlier still air work (2), was obtained through
Salety in Mines Research Establishment, Buxton, and was sieved inte {the
fractions listed below (Table 1), Cori: B was a commercial granulated
materiel, specified ss having a poarticle size of & in, and afier either
sieving or milling followed by sieving the 25-60 E,8., and coarsar
fractions listed below (Table 1) were separated, After cellection,
each {raction was thoroughly mixed ng its noisture content determined
by the method described previously %1 . The mean particle diameters
and moisture contents of the frections and the dry weight pacicding
densities used in the experiments are also tabulated below:

Lable 1

Characteristics of the various dust fractions

. ( Mean particle Moisture Dry weight

Dust diameter t content packing

cm j 5 density

gm/ml
Corlt A through 240 B,S, | <€0-0065 i 8.8 0:18
120-240 B,S. 0.0095 8.6 0.13
72-120 B, S. 0.017 8.3 0. 11
60-72 B.S. 0. 023 8.3 0. 14
25-60 B.S. | 0+ 043 6.7 0-09
Cork B 25-60 B.S. 0+ 043 [ 3ol 0-06
12-25 3,8, 0.10 ; 2.2 0:07
7-12 B.S, | ° 0-19 : 2.1, 0-07
0+4,8-0-2). cm 0+ 36 : L2 0-07
L2 Q.07

i
{ i

>0 48 cm 2048
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In the determinations of smouldering rates the trains of cork dust
wers formed"?%Sher from the smzll metal moulds A~E used in earlier
experiments or from some new larger ones {fE-GG). The new moulds
had sides of smaller slope to enable trains formed from them to withstand
higher air velocities without erosion, Some dimensions of these moulds
are tabulated below,

Table 2

Mould dimensions

Mould A (B |l ¢ D iE {EE | e
Top width i ? E
d cm 1435 2.35} 3-55 {5-10 | 7-25 ¢ 1.3 17.6 26-1

I

i
: L
i ]

Vertical depth ' i : ; i
along centre 0-304 0.80! 1-00; 1-65 2.40! 2.40 5'703 5.70
cm . X ; _ i

o —
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in additional mould (Z2) was also made for the detorminations of
the minimun depth of dust loyer reguired for sustained smouldering;
details of this and other moulds are given below,

Table 3

o

Dimensions of wedge mculds

ans —— b al 8 B R A L 6 bk § s i, s L g

Mould Y i 2
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5
507 | 5:7

Top'width
cr

5.7
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5.20 and 2:80 |

!
Vertical depth at | 1.70 and 0-00; 340 and 1.40
ends cm ! i

[P SO S S
3
i
'
i
!
)
!
’
1

1L 1 D DU Uy PP P S S S P A LD o T SO P S PR N

The two wind tunnels used in the experiments. under airflow
conditions were of 5 in, x 5 in, and 13 in, x i3 in. cross~section
réspectively; -soine deta%ls of the construction of these tunnels have
already been given (4s 9),

Experiments and results

Procedure, The experimental procedure in the formation of the cork
dust trains was the Sops . as that previously employed with other dusts
and described eerlier \1). As before, smouldering was initiated at

one end of the dust train, across the whole width, by a small gas flame,
With some of the cosrse fractions smouldering was initisted first in a
train of finer dust which led into the coarser material; 1in this way &
more regular smouldering zone was obtained,

sriect of airflow upon smouldering time. The main series of experiments
was concerned with the eifect of an incident air draught upon the
smouldering time of corl dust, the airflow end propagetion of smouldering
being in the same direction, and was carried out using all the ten sieve
fractions described in Table 1, The results for three of the finer
fractions, from corl semple A, are given in Figures 1-3, the smouldering
time being plotted on a logerithmic scale; the results obitzined with
the remeining fractions from this sample (120-240 B,S, and 60-72 B,S.)
were intermediate in choracter between those of the sdjacent fractions,
Purther results are given in PFigures 3 and 4 for all the fractions
obtained from the granulated corl: ssmple B; the details of the moulds
used are given in the Figures in each case,

Appearance of the trains, "The appnearance of the smouldering produced

in the {iner fractions, from cork sample A, exhibited slight varistion

with particle size, In still air ths finest fraciion {through 240 8,S,)

burned away to a smsll amount of grey ash, whereas the residue from the

25-60 B,S, fraction was black and friable and of about the same volume

o8 the dust initislly. This carbonised residue, however, burned away

with visible glowing under airflows in excess of about 150 ciy/'sec, T

Much more marked variation was obtained with the coarser fractions,
from sample B, Thus the 12-25 andéd 7-12 B,S. fractions swmouldered very IS
slowly in still air (Pigure L)}, the surface of the trains being unmaried
except for a slight darkening along the centre, The smoite evolution was
less than with the finer fractions, although the treins were larger,
Carbonisation of the surface of the trains occurred with the 12-25 5,5,
fraction at air velocities above 120 cm/sec, and this burned away
completely, with visible gloving, under an airflow of 196 cn/sec,
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with an airflow of 130 cm/ssc the 12-25 B,8. freciion swouldered jrregularly,
short spurts of rapid glowing combustion being intesrrupted by long periods
of slow corbonisation, and no significant value for the smouldering time
could be measured at this velocity (Fisure 4). Visible glowing was also
obtained with the 7-12 B,S, fraction at 2irflows of 53 cm/sec and sbove,

The very coarse fractions, 0-48-0°24 cm and 2 0+48 cm, smouldered with
visible glowing in still air, more rapidly than the 7-12 oné 12-25 B.S.
fraciions, There was very little residue,

Development of flaming, The visible glowing of the coarse frastions wos
accompanied by a marlked increase in the volume of smoke evolved, and the
transition from smouldering to flaming occurred frequently under airi'low
conditions with the 7-12 B.S. and coarser fractions, In some cases

flaming did not develop until sufficient of the trains had burned for a
determination of the smouldering rate to be mode; such values of smouldering
time are marked "% in Pigure 4, At higher air velocities flaming developed
soon after the exposurs of the trains to the draught and no value of
smouldering time could be measured, Each of the results givean in Figure 4
is based on one experimental determination only., Flaming was also obtained
with the 12-25 B,S, fraction, but only with & train from the largest

mould (GG) the result being given as a separate point on Figure L, The
menrer in which flaming avpeared did not vary noticeably with particle

size of the dust and the transition from smouldering usually came about

in one of two ways: either from the ignition of the smoke in the centre

of the smouldering zone or from the ignition of apparently unburnt

material lelt behind by the smouldering zone at the side of the train,

It was not clear whether the actusal ignition was due to radiation from

the glowing combustion zone or to stray sparks,

A series of photographs is givea in Plate 1) showing the initiation
of smouldering by a glowing cigarette end in a train of the 72-120 B,8,
fraction; <the smouldering then led to fleming in a larger train of
0e43-0+24 cm dust, under an airflow of' about 2 m,p,h.

Alrflow and smouldering in opposing directions, The experiments under
reverse airflow conditions were carried out with trains of the through
240, 72-120, and 25-60 B,S. fractions of cork sample A formed from

myuld D, The results are given in Figure 5, where the swmouldering time
is again plotted on a logerithmic scale against the incident air velocity,
The air velocity ranges investigatoed were limited by erosion o the dust
and particular care was teken to malte observations only on undisturbed
trains,

Trect of train size on smouldering time in stll}_g;i_ Determinations
were made in duplicate of Lhe Sbill air Smoulderinr timz of the through
240 B.S, fraction of cork &, using moulds A-E, to provide a measure of
this effect. The results are given in Pigure 6 where the ratio of the
area to the perimeter of the cross-section of the train is plotied
against smoulderinE Sime; asome results obtained eerlier for a sample
of powdered grass are also included for comparison, The reason for

expressing the results in this manner is discussed later,

Minimun depth for sustained smouldering, The variation of winimum
depth in still air with particle size is shown in PFigure 7 tnd the,
effect of an airflow on the minimum depth of two fractions of cork & in
Figure 8, The particle diameters of thes extreme Troctions of cork
samples A and B (through 240 B,S, and > 0.48 cm respectively) are, as
an approximation, talzen in Figure 7 to be equal to the corresponding
aileve upertures. The two coersest fractions again gave visible glowing
in still air, and as the smouldering wes more Jigorous than with finer
fractions ne results are Joined by a broken line in Figure 7.

Discussion

Smouldering time - air velocity relation. The dependence of the
smouldering rate of cork dust upon the incident air velocity way be
seen from the results given in Figures 1-4 to change markedly with
particle size if this is varied over a sufficiently wide range.
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Thus as the particle size is increased the smouldering time =i high air
velocities is progressively reduced until fleming develops, The
behaviour of the finest fraction (Figure i) may be represented
approximately by the relation

SV? = a (e is a constant)

over the velocity range investigated (50-695 am/sec), It hos been
mentioned in the Introduction that results obtsined earlier for grass
dust, cocoa dust, and fibre board strips moy also be revresented by an
equatlon of this type (Bouation (i) ). “The values of the quantities

n and a in Equation (i) are, however, zngoct to voriation both
between materials and train or strip sizes )

Table 4

A e lon s

Renge of values of the constonts n and a in the Equation SV2 = a

Material i n a
{
Corlk dust (through 240 B.S.) 0- 41 780
Fowdered grass 0.53-0-78 1,340-5,520

" cocoa : E 0- 69 14,400
Fitre board strips i 0.38-0.,8 | 1,250—-2,);,10;

i

The values of the constant a in the above Table differ widely,
being dependent upon the still eir smouldering rate, but n is always
fractional and its value for the cork dust is within the ranpe of those
for other materials, Equation (i} is en epproximation and cannot hold
for smouldering in still air (V = 0), a correction should therefore be
applied at low air velocities. The effect of this correction is smell
at higher velocitiiz and has already been discussed in relation to fibre
insulation boards o)

The smouldering time-air velocity relation obtained for the next
fraction, 72-120 B,S. (ifigure 2), is of a different form from thal
given as Equation {(i). Thus the smouldering time decreases more
rapidly than previously at airflows above 250 cm/sec, so that the

results fall on a sllghtly sigmoid curve; this curve is the neoarest
approach obtained with the cork dusts to the logarithmic relationship
for wood sawdusts (Equation (ii) in the Introduction) wivich would bde
drawn as a straight line, ‘This change in the smouldering time-air
velocity relation with particle size indicates that the division of
the previous results into twe groups, as given in the Introduction,
may be artificial and that intermediate types of relation could be
obtained,

"The two 25-60 B,S, fractions were from different sources and did
not give identical results (Figure 3) although both sets followed
similar patterns, falling on curves of pronounced sigmoid shape,

At airflows above 200 cm/sec the smouldnrlng rate increased rapidly
with airflow and so the results for the air velocity range investigated
cennot be represented by either Equation (i) ow (i3),

The resulis given for the 12-25 B.S. fraciicn (Figure &) shawr a
further difference in that at low air velucities (up to 120 cn/sec)
the slow smouldering was little affected by the draught but at
velocities above 150 cm/sec the smouldering was rapid and sensitive
to chenges in airflow, It seems probable from the irregular character
of the smouldering at intermediate air velocities that the alterna-
tions between slow and rapid smouldering are abrupt and that the two
processes may be distinct and do not merge pradually. Similiar
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bshaviour was observed with the 7-12 B.S, fraction, hut the more rapid
combustion was obtained with a smaller airflow than previously, with
coarser fractions only the rapid type of simculdering was obtained, even
in still air, o abrupt changes in vhe smouldering rate with air
velocity had been observed in previous experiments with wood dusts,
although flaming developed on a few occasions, Howaver, none of the
sewdusts was coarser than 12 3,83, '

With the corl: dusts the transition to {lemin
trains undergoing rapid smouldering and the eass tael:
with particle size; Ilaming was obtainad with ths 12-23 13,8, traction,
but only with large trains %mould GG), and so the dimensicns of the
train also probably affect the ease of transition to flaming. As flaming
developed frequently in trains of the coarsest fractions and limited the
number ol smouldering rate determinations, no definite relationship
could be established between the smouldering time and incident air
velocity, It is possible that with even coarser fractions the smouldering
time in still air would decrsase further and thus under these conditions
the transition from smouldering to flaming might occur in still air; Jor
such materials smouldering combustion would then be unstable,
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Smouldering and airflow in opposing directions,” The results for the three
series of experiments, given in Figure 5, show that airflow causes only a
slight increase in the rate of smouldering, The similority betwsen the
results for different {ractions is particularly noticesble when it is
compared with the differences in corresponding results when the sirflow
and smouldering were in the same direction (Figures 1-3)., It has been
found that the results in Figure 5 for smouldering time (S) and air
velocity (V) may be represented apuroximately by an empirical equation

of the type

ST = a + W iieviinennenrononnenss (1ii)
a and b being constants and n Thaving the value 0-8.

In Figure 9 valuss of sv0-3  are plotted against V for the three
fractions and a single line can be drawn for all the points; the
corresponding results Tor a powdered gross fraction are also included,
for comparison, Curves calculated from Equation Eiii) are also
indicated in Figure 5 by broken lines, Egquation (iii) thus holds for
both the powdered grass and the three cork {ractiovns; a similaer relatio
was obiained previously with fibre board strips suspended in an airflow ?6),
the value of n in this case being 0.5, The value of smouldering time
given by Equation (iii) can be shown to pass Tlrough o mininung for the
three cork fractions S . = 117 sec/cm at an airflew of 216 cm/sec, and
for the grass dust §,.= 170 sec/cm at an airflow of 420 em/sec, A
minimun value of the &.duldering time wes alsc obtained with fibre board
and the effect is more marked with this moterial,

The similarity between the results for the three cork fractions in
Pigures 5 and ¢ indicetes that the marked differences in the behaviour
of these fractions in the main series of experiments were not due solely
to variations in the dust, In the prescnt experimsntz, with reverse
airflow, the smouldering was protected directly from Impinging airflow
by the unburnt part of the train and this probably hindered penztration
of the zone by the air draught., The rapid increnses in smouldowing rase
at higher air velocities, noted previcusly with the 25-50 B.S. fraction,
does not then take place,

Effect of train size on smouldering time in siilil air, TIn egxrlior
experiments with fibre board upon the effect of whrip size cn the rate
of smouldering it was found that the smouldering time was approximately
proportional to the rati of the area to the perimeter of the cross-
section of the strips 3), Although the smouldering time of the fine
fractions of cork and grass dusts does vary with train size (Figure 6)
the effect is complicated by the presence of the asbestos base and by
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curvature of the smouldering zone ia lerger trains, Hence no simple
relation between the train cross-~section and the smculdering time was.
cbtained,

Minimun depth for susfained smouldering. r[he results for the variation
of minimum depth in still air with partiecle =ize, given in Pigure 7,
show that the winimum depth increases with pariicle size up te the

7-12 B,S, fraction (04191 em), but with the vwery sosrse fraciions ths

values obtained were rather lower. This ducesase i olecrliy wowocloted
with the more vigorous nature of the smoviccwing, alcopanied Ly visible
glowing, obtained with these fractions in wtiil alr, Tue pensral
variation of minimum depth with particle siue is cleariy L;J&hbu,

except for the very coearse fractions but ziorzr axsninaticn shocld be
made with caution as there may be some variaition of composition through
the fractions,

The experiments upon the minimum depth in still air give no
indication that cork dust could be too coarse to smoulder, although
the emouldering dust might, as discussed sbove, inflame in still air,

Practical considerations. ‘“he {ire hazard involved in the smouldering

of cork dust is obvious, both from the above remerlts and also from the
photographs in Plate 1, It can be seen that a small source of ignition
can initiate smouldering which will then develcp into flaming in coarse
naterial under a 2 m,p.h, draught, It has been found possible for
smouldering to be initilated by a cigarette end and for flaming to develop
in the one material, The ease with which thc smouldering of the cork is
converted into flaming is particularly noteworthy end may be compared o
that o;(tge wood shavings or newspaper used previously with beech sawdust
trains

Conclusion

The experiments sbove have shown that the relation between the
smouldering -time of cork dust trains and the incident air velocity can
vary considerably with particle size. It seems probable that the
differences in the relation observed previously with other dusts were
mainly due to the diifferent particle sizes of those dusts and also that
the behaviour of the smouldering of fibre boord strips is comparable to
that of fine dust trains, In addition, the developmsnt of flaming
observed with coarse cork fractions may then be obtained with other
coarse dusts, so that the transition from swouldering to flaming may
occur if the particle size of the dust is sw’liciently large, The ease
of transition with cork was shovn to be depcndent on the size of the
train and probably increases with particle aise,

The results indicate that increase in porticle size permits greater
movement of air into the smouldering zone and hence more rapid combustion
moy be sustained, Thus, when the airflow and ths propagation of
smouldering were in opposing directions, the smouldering zone being
pertly shielded from the airflow, there was no morked increase in the
smouldering rate and several {roctions gave similar results, In the
main series of experiments with these fractionu, mexled differencss in
the smouldering rate were apparent at high ariiiows.

The minimum depth of dust lsyer fcxr cusiniusd mw.¢ﬁering ir =411l
air was shown not to increase continually with particle size, With
coarse fractions the smouldering become more ?*wnrous, with glowing
and copious smoke evelution, and the obszrved minimun doyth was reduced
from & moximum of 4+7 cm to about 3.6 am, ‘

The experiments on cork dust have Jencusirated the fire hazerd
involved in the smouldering of the dust, Thus initiatiorn in shallow
layers of fine dust by a small source of ignition can lead {o the
development of flaming in coarser fractions of the same mcterial, These
facts emphasize the need for good house-keeping in premises in which this
type of material may accumulate.
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O min  Cigarette end put on cork dust. 5 min Spread of smouldering into dust.t,mih. 3imin Smouldering zone advancing along train
(72-120 B.S). '
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FIG.9. COMPARISON OF THE RELATION BETWEEN
SMOULDERING TIME AND AIR VELOCITY
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