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THE IFFZCT OF HEAT G
ASBESTO0OS CZMENT PLUE-PIPELS

From time to time shortage of materials and other com- .
siderations lead to pronesals for the use of azbestos cement
five p"pes for kitchen beilers and other heaiing umits.
Sometimes pipes of this material have become defect:we af'ter
short service, either by cracking or by spalling, a form of
explosive disruption. 7This note describes the results of
en investigation of the suitnbility of asbestos cement flue
pipes for ure with eppliancesz burping solid fuel, and makes
observations of the failurc of same pipes in service. ' .
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British Standerd 835; 1946 (Asbestos cement flue-pipes, heavy aualry)
conains & wmaming cegarding the susceptibility of ashestos cement to damage
if subjected tc high temperciuvrmc or flame impingement. t states that the
internal toripernture of fhesc pipes should not be allowed to excecd 500°F, mor
should flame be alilowed 4o ..n-.:;;: directly or the material; it-countenances
the use of hravy ¢uelity pipes Tor slow-combusiicn heating a..d cooking
appliances provided that ue first 6 fcet$ of fluc-p:.pe and ‘“.L'z.n.gs leading
froee the outlet of the aoo nece arc made of metal, An amendment to the
Standard (Decembzr, 1950) s..a.‘ce that asbestos cement pipes are mot suiteble .
for open fires or appliances in which bituminous coal or other fuel which burns
with a long flamo is used. The Standsrd thereby seeks to guard ayainst high
teoperature, "hm-impzrvemnr,and the effect of fires in the flve ifeelf, It
will be clear that the use of mg-z lame fuels in appliances with asbesios ©
cement flue-pipes is contrary to the recormendations of the standerds.®

Scoce of experiments

The laboratory experincnts were designcd to show the severity of the com= °
tiona to which asbustes cemwnt fluc-pipez misht be exposed in service,. end %o
indicate the probable behavicur of ths material under these conditioms. -

A mumbtr of typicnl smll hoilers and an ocn i’ire, cach equipped with 2
heavy-quality asbectos cement flug wore run with non~coking, ..crg-f.uam: witumin-
ous coal and slack ut the maximuas possible rmic of fuel consumpiion. The tem-
peratures reached in the ges and flue were recorded,

In other experirentz com:; gipcs, and semi-antular sections of pipes,
expozed to heat from o ns #lne or by radiation, %o determine the inten-
£ heating that ic neeoxenry to cause spalling. - Obacrvations wore also

of the oonditions witr weich craciting occurred. ’

From these ionte 4ne Joilvwis, oo-olualons wemm drasm:

(1) Asbestos cement fluc-pipes, as received from tae munufacturers, will.
spall violently if subjected to strong heatir: such as would occur
at the outlet from an appliance bei.ng opcra*»d at the moscizom ratc
an long-flame fuel or during a fire in . flue,

If the moisture contont of the pipe is reduced below 2.5 per cent of
the dr* weight of the pipe spalling does not occur, but »ilh ocour
if the moisture content is again raised above this va'mc, novided
the pipe is not saturated with moisture, a condition unlixely in
service. The pipec is most Iikely to spall when it is in ccuilibrium
7ith air.at cbout 70% and 60 per cent rclative humidity, typical

of climatic conditions in thix country.
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An asbestos cement flue erected over a boiler in normel use
generally has 2 moistury content less than the critical 2.5
per cent reguired to cause spalling, but this may not bve txve
of the upper parts of a flue which normally do not attain
high temperaturss ¢.g. & living roon flye over an open fire.

Heating of asbestcs cement rlue-pipes at §00% or above is
likely %o causc cracking owing to weskening of the material
-and the onsct of permancnt shrinkage at about this temperature.

Behaviour in service

Many instances of feilure of uobestos cement flue-pipes in scrvice have
been dnvestigated, and the Iollouing notes typify the behaviour of the meterial -
n it is over-hcetcd, &g in Jluc Tire: . '
A fyre in a flue of heavy guxlity pipc which caused ignition of o
adjiscent combustible material by radiated heat also produccd considerable
deuer...omta.m of %ihc internal surface the pip2.  Another similar '
irstance caused splifiing of the topmos section of ine fluve pipc and
reduced the internal surface of the pigc to a weax and powdery state.
No spalling occurred in cither fluc.

On onc estatc over thirty chim n living reom flues were
reported in twenty months Inc n;,r ] ¢ spzlling of the pipe
occurred, genormlly in t“ o. ~paccu, was suf “”ic‘entl'r severe in "wo

%) ro
instancca to oroduce penatrmabion of the hicavy qual 1 s. T
p 7 ;

lany *ats.d Jhere cracking but not soall:.n -
rad occurrns %o i e The Gemmge was gemeralli: a:.soc...&ted
with a ‘“‘-e ire and ¢ : :15 as 2 feot had boen cxpericnoed,
one Gistrict wherc the local avthority removed the asbesios scpent
boiler flucs after a number of houso fires had beon attributed to them,
inspestian of the pincs showed that about 2 guartsr were severely cra&ed
gc'xcm”,' in arcas "‘:r" rot te have becn severely overheated us-
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T heavy Juality pipes werce conmect ted to
M cr surface of the pipes wes found %o be

flz:klng o:': y a.ry ol +ho pipe in the roct space. The darage
attriduted to carbenation of the immer

surface bj ;o5 nesentursed by vhe radial temperature gradicnts

and varying

Cux "1‘v\" I3
Lo iz comeluded as a result of U Toboratory and fi
*hat asbestos cement fluc pipes, even thesc of heavy quali
liable if uscd with open or selié fuel sppliances in whic
is bumt.
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