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Some published resuJ.ts far the rates of burning of cribs of wood
stlilks are used to obtain maximum rat~s' of burning per lUlit area of wood
surface. The seven available results are listed with geometrioal
properties of the cri~. and pursuing a suggestion or'EtDnons, the
peak burning rates are shown to be related to a geometrical parameter
of the cribs. This however is oonsistent with more than one explanation
and in view of the llJDited.number of results it cannot be regarded as
established.

-.

September, 1958. Fire Research Station,
Bareham Wood,
Herts.

© BRE Trust (UK) Permission is granted for personal noncommercial research use. Citation of the work is allowed and encouraged.



I,

•

ON THE',RATEOF BURNmG OF CRIBS OF WOOD

p. H. Thomas

-!:!:Ltroducticn

There are, a number of results availa1:lle .for,the 'rate oe l>unJ.~ of
cI'ibsofwood. :Theseresultsare derived 'f'rain two sources ~1). A2)
and there' are experimental differences. '~J;n pktiClilar the "W83 in which
'ignition 'is ef'f'ectedme,yinf'luence thera.teof' burning; if' the lSpread
ol~ f'ire is restricted in a crib in which the spaces between the lsticks
8I:e small thestick:s in the lowerl~E!rs II\N"'be partially exhausted ' of'
v()latilesbef'ore the upper sticks are burIjing. In two cases quoted
wltais available whereby this ef'f'ect Can .be istudied.. . i . i

This note lists geOllletrical details of several cribs and gives the
lIUmmum measured rate of' burm.ng, No detailed att~pt bas been made
here to interpret these results. only to present them together with what
1IU3y be; a significant relation between the rate of' burning and a ,certain
crib parameter•

!K:;Perimental results

The data comprise FOlk's (1) and Bryan's (2) results. A descr:i.ption
or the cribs~ sane of' their geometrical properties and the rates of
'b,=ing are listed in'Table '1. The cross sectian,A.j of'tbe'vertical
air,passages in the cribs has been calculated and the 'area 'thr~h which
air can enter the .sides of' the cribs As is also given., Palk',s cribs
were all rectilinear and'Bryan' s triangular. For 'thesecr:tbs ,\;he'value
of 6y has been aSsessed as that shaded in Fig. 1.

FIG. 1;' CROSSSIDrICIN OF BRYAN'S CRIBSEACHLA.YER
BElliG 3 ,STICKS IN. AN EQU~:mALTRIANGLE.

The value of' ~' is easiJj obtained f'ar a rectilinear Crib .but it
Clan have little more' thana nominal value f'or Bryan's crib because of' the
c:anstruction of' the. crib. It was actuallJ' takenf'ar the parposes of' this

,z'eportas the inlet area of the crib sides assuming' alternate ~ers to
be absent except f'mc the small pieces actually in cozitactwith,otherl~ers.

~:hus f'or 20 layers of 24 in~ x 2 in. x 2 in.. A~ eq~s 3 x 19':1: 2 x '24 :I:

. 6·45 em.i. e. 17.700 em~., ,. ' .



, The area det~ing the ,inlet air ,f~w' is .bhe. lesser of A:., and All
and 'in each of these, cribs it is ,A"o , The peak rates of burning 'and "
the ',eXPosed'are8i:()f.'vioOCi·:-".A.,7 were" eva:lilated ~'11El.e~li8hed;records, :
For the three cribs for which Folk gives details far each separate layer ,the
rate of burning for each la;ver, was evaluated and t1¥l av\'rage of all the i
maximum values taken except' for' the,' top and bottom lSJ'ers which are not

- 1-

typical, ' , - - " \ .- ;,' ' '

Discussion

limmDns (3) suggested a means of correlating Folk's data, but he only
considered the three 10 layer cribs"

The data havei~ fact been plotted in Fig, 2 ~s a' ~ction of A,,/Jiw
and it is seen that a single curveia obtained, ~ The inclusion of ~­
though not of Aw - is in line with Ellimon's suggestion of a correlatwn
in t~ of the air passages. but Av/l:vi would equalJ,Ywell be, a measure
of the "porosity" of ,the crib to radiatJ.on transfer'. the ,radiation from :
tile flames controlling the heating and deComposition of the wood. After i

1l.11 aribs bum well becaase they do not lose heat by radiation,fram·the
inner surfaces. The growth ot the tire _will certainly be: infiuenced',',by
the air flow conditions because even if ,when the maximuin rate of burning,
is reached the flames are ,above and not within the arib/'thef'lames:will
be within the crib during the growth. The mare restricted ,the air supply
the slower the growth and the lmver the average rate r:Jf burning' c!JlIPll.red '
with the maximum rate" More experimental results are required before,
pursuing this problem and these, a~ Ellimons has poin'~ed 'out- must ',be
obtained by an, experimental, proceedlire considered in the light of
similarity principles, ,,-1:' 'J ' '," ; .: " .. •

'AlthOugh the correlation in Fig. 2 is good; it \.muld be aSwei~' not
to exclude the possibility'ot'its being fortuitous in viewof the few
results that there are and the absence of a dimensionless cOITelation.
Any relation that there'is' tnight, well reflect a thermal4' controlled.
system as well as one ai.r controlled.
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FIG. 2. MAXIMUM RATE OF'BURNING OF. CRIBS­

AV~RAGE FOR ALL LAYERS,




