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Summary

Because of the meny fires which have occurred in the past in
v airing cupboards surrocunding flue pipes in caravans, an exsmdriation -
hss been made of two duproved flue arrangements, one which is in
commont use and another which is a propesed modification of 1it,
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THE FIRE HAZARD OF AIRING CUPBOARDS SURROUNDING
FIUE PIFES IN CARAVANS

BY
Kergarct Law, J, H. McGuire and C. R. Theobald

1. . Introduction

A nusber of fires in caravans have been caused by the usc of airing
cupboards heated by flue pipes, where the contents of the cupboards
werc not sufficiently protected froa the hot surface of the pipe.

The National Caravan Council has suggested a fornm 6& construction
intended to clininate the rigk of firc, and this design is being
considered by a British Standards Sub-Cormittee (SFE/13/6), for

inclunion in a proposed British Standard on Caraven Heaters.

Thiks note describes en cxperimental investigation which appears to
indicate that this arrsngement is not altogether satisfactory. A

modification is proposed, giving o reduction in the hazard.

2. Description of dcsigns tested

(a) National Caravan Council design

The arrangencnt of the flue pipe and airing cupboard suggested by

~the National Caravan Council is illustrated in Figure 1 and Plate 1.

The 4 inch diameter flue pipe, of 18 S.W. G galvanised iron, was
surrounded over 1 ft. 6 in. of its length by a £ in. thick asbestos- -
cenent pipe of 52 in, nominal intermal dlaneter. Only the top and
botton of -the airing cupboard and the expandcd metal shiceld werc built
around the asbestos pipe for the test installation, éince in the
presence of clothing the outside walls of the cupboard are thermally
unirportant. Clothes in the airing cupboard were represcnted by rags
loosely pocked round the cxpanded metal shielde Thermocouplas vere
installed as shown in Pigure 1.

(b) Modified arrangement

The modified arrangement is illustrated in Figure 2 and differed
fron the previous ome. in  that an additionel iron shield had been
incorporated between the flue pipc and the asbestos cement pipe, the
jintornal diemeter of which was increased to 8 inches to naintain
adoquate scperations.  The top of the airing cupboard was of % in.

aobestos wood "and a thermocouple was placed between it and the asbestos
cenent shicld.

3. Teast conditions

L. L. Pox (1) observed temperatures of 900°C at the lower end, and
700°C at 5 feet abeove the lower end, of a & inch metal flue pipe
surrounded by a ventilated 8 inch metal pipe and mounted on an openable

stove, buming coal and runn with the firedoors closed end ashpit

door open. hAnother report (2) rccords a tenperature of 600°C one foot
abovpoghu base of a 6 inch unprotccted metal flue pipe mounted on an

openable stove, This temperature was reached when the fire doors were
closed and only 6 minutes after the ashpit door kad been opened, The

fuel used wes coal, Repeating the test with coke a temperature of HLOCC
was attained 12 minutes after the ashpit door was opened. In both these

tests the flue tomperature wes still rising at these times but no
further neasurcnents were teken. In a further test on a domestic
boiler burning coal and described in the same report., a temperature
of 600°C was attained on o 5 inch metal flue pipe, omn oot abuve the
appliance, when.the latter was operated with the Tiue damper and the
lovier air control open. It therefore seems recasoneble to expect

that a terperature of the order of 500~550°C could occur when domestic
spplizsnces are overloaded a2s may hoppen in cold weather.
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To represent these.conditions, the experimental flue pipe was
heated internally by a gas poker providing a constant heat source such
that equilibrium flue plpc temperature rlses of tne order of 5500C
vere attained, . ) o \ .

In the tests descrlhed‘ln the follcwxng paragraphs all temperatures
were measured by means of 26 S.W.G. chromel-alumel thermocouples and a
Cambridge potentiometer.

le Test reaults

{a) National Caravan Council desfgg

A temperature record of the test together With a statement of the
behaviour of the assembly is shown in.Figure 3. Although fire did not
break out until 43 minutes had elapsed, -sioke was issuing from the rags
and therec was a strong smell of scorching after only 15-17 minutes when
the top of the expanded metal shield, which was in contact with the rags,

had risen in temperature by 187°C. After 18 minutes the wooden top in
contact with the asbestos cement shicld wes scorched.

(b) Modified design

The temperature record of the test is given in FPigure 4 and shows
that equilibrium conditions were reached in about 90 minutes. After
36 houras the temperature rise of the top of the expanded metal shield
was 75°, and the rags were not scorched, The temperature rise at the
point where the top of the cupboard came in contact with the asbestos
cement shield was $8°C,

Conclusions

The first arrangement tested, vhich conforms to the recommendations
of the Netional Caraven Council, presents e considerable fire hazard
although, of course, less than that of an airing cupboard swrrounding
an unprotected rlue pipe.

Modificotion of the design to incorporate an additionzl metal
shield between the fluec pipe and the asbestos cement shield, as shown
in this report, recduces tie hazard to a level which appears to be
acceptable. The use of asbestos wood as the top of the airing
cupboard might be advisable, ,
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