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, METHODS FOR ASSESSIIG SPONTAIEOUS HEATING AITD IGEITION HAZARDS
II. THEE HEATIFG OF OILuD #IBRE IN A MOILSICATICH OF IHE rHACKBY TESTER

by
P. C. Bowes

Summary

It has been shown that there is an optimm rate of
air supply for the 3ponta"1eous heating of a specimen of oiled
fibre thr ough which air is passed at a controlied rate., The
tests were cerried out in a modification of the Mackey Tester
designed for the purpose,

Introduction

An aCCOtl['l‘s of the Iiackey test has been given in the first note of
this series Briefly, the lMackey test is used far assessing the
liability to spontsneous heating and ignition of textile oils and it
consists of a smeli-scale, accelerated, reproduction of the heating.
The oil to be tested is spread on cotton sl:.m.r which is then supported
in a water~jacketed oven, maintained at 100° C, and the temperature of
the oiled cotton is ooservad by meaus of a themometer inserted in the
centre, If the temperature exceeds 200°C in two howrs the oil is
regarded as hazardous,

The water oven is a specially designed piece of apparatus with
stendard dimensions, and it is provided with a chimney system to maintain
a current of air through the specimen chamber, It is kown as the ieckey
Tester, In Firth's 193L ljodification, which is uged for the standard
test prescribed by the ¥ire Offices' Committee (23, the chimney is steam~
Jecketed, Tt appears to be generally agresd that no positive control of -
the gir circuletion is necassary,

The supnly of oxygen Por the oxidotion of the cil within the specimen
of oiled Tibre must depend on the convection and diffusion of air through
the specimen, In so far as air convection tirough the specimen controls
the rate of reection and heating, the air convection and the tempercture
distribution within the specimen will be mutual 1y dependent throughout
the course of the heating, With a suificiently copious ventilation of
the specimen chamber the only indspendent variable which can coantrol the
suoply of oxygen to the interior of the specimen will be the porosity of
‘the specimen which, itself. depends on ihe peacking density. It has been
shown 1) that thers is en optimum pacizing density for the self-heating
of specimens consisting of linseed 0il on Jute in the Mackey tester, and
it has been suggested that the existence of the optimum depends, &t least
partly, on eventual restriction of the air supply to the interior 'of the

" gpecimen as the paclding density is increased.
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inogrperimental study bas now been wede of the ef... ect of adr supniy
e of the gpecinen on the course cf‘ self-heating in Jjube
5 Cwata Siaseed 011, For %his wnrgose it was necsssarv o carry
o wacer conditions whish ware d3fTecend from those existing in
the Meclty tosy loseld wisre, as poiaten out ahove, air supnly and self-
hezting in thc sgecixans must be to some extent mutual iy dependent, Thus,

the spgocinaanc were enclosed in tubus throvgn vhiich alr was nassed at a
Inown rete which was held constent in eash test, & modification of the
Machsey tester was deoaigned for the purpoue of carrying out these {ests,

This work forms pert of a study of the factars involved in spontunsous
heating and ignition which has the chisct of defining the Yest conditions
for assezssing “ho relative spontanesus neating end ignition Lendencies of
differeny materisls, The intention wag to determine the elfect of varving
the sir fiow through the syecimen for o mmber of Gifferent paciing
deusities, but it was found that the variablility of the maximum tempera-
tures ohtnined in differont specimens under given conditions was such
that considerable -\-,pl.uz:.-.*.-.'.t.n of tests was necessary in order to obtain
significunt results. An atlempt waz therefore made Lo determine the
causes for this ver 1abili'i:y.

Work on this subject is now suspendeC and the present note gives
an account of the resulis 50 far obizinsd,
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E?_‘wc- sanples of liaseed oil were nsed, Gne was found to contain
1) per sent o white spirif end was used only in the tesis in the stean-
Jacke ted tube (seciion b) |

The specimens of oi led jute were prepared by pourlng a weighed
quantity of the oil on to a weighed guantity of the Jute in 'a porcelain
dish, and mixing by alternate hand knea.dlng and tessing out,

In prev:.ous macl'f-"y tests on 01led Jute ( ) it was found that charring
of the specimens was mainly confined to the portion of the specimen below
the thermometer bulb., The smaller temperature rise in the naighbourhood
of the thermometer was doubtless due to the appreciable thermal -capecity
of the thermometer. In the-present work, therefore, a thermocouple of.
low therwal capecity was used; -it oconsisted of a copper/constantan couple
of 38 8,7.G. wire. . : :

The air supply was obtained from a smell aguarium aerator connected
to a constant pressure by-pass of about 25 cm head of water, a needle
valve, and a calibrated capillary flew gaige,

{b) Tests in steom-jacketed tuhe

Tnitiall Ay :1.1' was decided to study the effcot of cir flow, on the
self~heotig of the olled jute. with the specimen paciked in the ceutve
(5 cm) szobtion of 2 vertical tube of Pyrex 3°C cu diameter and %0 om
long, The tube was Jecketed and hezateld Uy steun et alwuspharic presswuce,
hae controlled alr suppiy 49 the snecimen wos pas sed firat through a
preheater in the steem boller and then into the lower end of the tube.
The thermocouple wes crranged with one Junction inserted for 1-2 mm lu
the centre of the top surfece of the specimen and with the other junction
a few millimetres below the lower surface of the specimen,





