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.ON THE RATE OF BURNING OF CRIBS OF WOGD
i\ B i
by

P, H, 'Thozqa.s

: Introd.gction

‘There are.a number of results ava:.lable .for ‘the -rate QE‘ 'Sn.u:?:uig of
cribs of wood, .These results are der:.ved from two sources 94

‘and - there - are experimental differences, ’In p&rt:.cular the ‘way in which
“ignition is effected may influence the rate of burning; if the:spread

of fire is restricted in a crib in which’ the spaces between the isticks
are small the sticks in the lower layers may be partially exhsusted of
volatiles befare the upper sticks are burru.ng In two cases quoted
d.ata ‘is available whereby this effect ca.n be |studied,

This note lists geom°trn.ca1 details of several cribs .and g:i.ves the
maximum measured rate of burning. No detailed attempt has been made
here to interpret these results, only to present them together with what
may be. a significant relat:.on between the rate of burning snd a: certa..m
cr:Lb pa:rameter , N

‘Egperimental results

Th.e data comprise Folk's (1) and Bryan’s (2) results, A description
.of the cribs, some of their geometrical properties and the rates of

‘burning are listed in Teble 't, The cross section Ay of the ‘vertical

air. passages in the cribs has been calculated and the area 'through which
air can enter the sides of the cribs Ay is also given, Folk's aribs

were all rectilinear and Bryan's triangular, For these ‘cribs the value

of 4 has been assessed as that shaded in Fig. 1.

FIZ, 1. ' CROSS SECTICN OF BRYAN'S CRIBS EACH LAYER
BEING 3 STIOKS IN AN EQUILATERAL TRIANGLE,

The value of As is easily obtained for a rectilinear crib but it
can have little more than a nominal value for Bryen's crib because of the
construction of the c¢rib, It was actually taken for the purposes of this

seport as the inlet area of the crib sides assuming alternate layers to
be absent except for the small pieces actually in contact with.other layers,
ﬂ‘busforzolayersofzh.:.n.me.xZin Ay equals 3x19x 2 x24hx
" 645 em, i,e, 17,700 cm2, .- .



' The area determinlng the -inlet air filow is. the lesser of Ay and A
and in each of these:cribs it is Av The peak rates ‘of burning amad ‘
the -exposed: area of ' wood. ~ A were evaluated from therpublidhed: records, '
Por the three aribs for which Folk gives details foar each separate layer the
rate of burning for each layer was evaluated and the average of all the |
maximm values taken except‘ for the: toP and bottom 1a,yers wluch are not
typical. _ FENE

Discussion

Exmons (3) suggested & means of cotrrelatnxg Folk's da.'ba, but he amly
cons:.dered the three 10 layer cribs, - _
: : I
The data have ‘in fact been plbtted'in Fig, 2 és a ft.inction, of A‘V’/Aw
and it is seen that a single curve is obtained. :The inclusion of -
though not of Ay - is in line with FEmmon's suggestion of a correlation

in terms of the air pessages, but Ay/p would equally wéll be 2 measure
of the poroaity“ of -the -crib to radiation transfer, the radiation from
the flames controlling the heating and decanposlt:.on of the wood, After |
8ll cribs burm well because they do not lose heat by radiation.framn-the
inner surfaces, The growth of the fire.will certainly be: influenced:by
the air flow conditions because even if when the maximum rate of burning
is reached the flames are sbove and not ‘within the crib; ~the flames-will
be within the crib during the growth, The more restr:l.cted the air supply
the slower the growth and the lower the average rate of burning compered .
with the maximum rate, More experimental results are required befare .
pursuing this problem and these, as Frmons has pointed -out- must.be
obtained by an expe.rmental proceedure consmd.ered in the l::.ght of
gimilarity pmca,ples.,l;.‘- K :

. " Although the cérrelation in Fig,,. 2 is good; it would bg-: a;u...we:l.'l_, not

to exclude the possibility of its being fartuitous in view of the few
resulis that there are and the absence of a dimensionless carrelationm,
Any relation that there is might - well reflect a themally controlled
system as well as one air controlled
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TABLE 1 .
Dgtailéof cribs ax},d rates of burning

_Bate of baruing
Total |Area of |- _ mg cu—2 gec—1
‘ exposed | vertical | Area of
Number of |No, of sticks | .. . y ) :
‘ Sige of stick [Height of crib | wood air - side Maximum va.lue,of : ,
layers |in each layer ;™ T suzz-faoe [passages. inlets %/A' total rate Average- oiei
: . ed - | maximum rates- { _
o i @ Ay | Ay @ | By ? :;,ﬁ:gupgm for each single
| : surface | layer-in.orib™
10-- 4 10x1x1 10 1,350 36 108 |0.026 0.62 1.0
1 H (10 "5 100x1x1 10 1,600 | 25 90 (00156 0.50 - 1eh
+ & (10 7 110x1x1 10 - ,990 9 54 100045 0e21 o
J (6 3 15 X 2.5 x 2.5 15 2,240 42 176 0-019 L 0eh9 0.49
g (20 3. 61 x51x51 102 73,470 | 2,500 -|18,000 |0.036 0.9 -
E 20 3 53 x:hel X bl 89. - 55,420 | 1,940 13 800 |0-036 0-85 - -
(20 3 38 x 3.1 x 301 63 27,860 | 1,070 | 7,000 |0-036 0-82 -
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