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FURTHER ERPERIMENTS Qi THE TRAINSMISSION ORF HEAT FROM FLUE PIPES

by
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Surmary

Scme experiments have been carried out to determine the effect
of providing a metal sleeve round & flue pipe where 1t passed through,
a brick wall and filling the gap between the pipe and the sleeve with

asbestos rope, There was a significant reduction in the heat

transmission as measured by the temperature rise of a timber wall plate

-c“@pared with the results obtained when no sleeve was used,

Some tests were also performed to find the effect of interposing

" a,roncombustible shield between the ceiling of a timber Joist f'loor

_ani a horizontal flue pipe. The use of a metal shield led to a
‘redaciion of the temperature of the ceiling and the Joists,

Fire Research Station,
"Boreham Wood,
Wile No, F,1010/1/1696 - o Herts,

April, 1956,

© BRE Trust'(UK) Permissié_n is grénted for persoﬁal noncbmmercial research use. Citation of the work is allowed and encouraged.



FURTHER EXPERTMINTS ON THE TRANSMISSION OF HEAT ¥ROM FLUE PIPRS.
by

‘H, L, Malhotra

1. . Introduction

In an installation where a flue p1pe fron a domestic type of fire
or beiler passes through a wall, it is necessary to pay special
attention %o the placing of conbustlble ‘materials neer to the flue pipe,
In April, 1954, a fire occurred in the HMursery of Dellwood lMaternity
- Home at RoJSJng which was presumed to havr started in the structural
Simper immediately above the flue pipe o ? solid fuel boller uszd for
the. supoly of hot water. An experiment t " was carried out reproducing
the flue pipe installation at Dellwood hiaternity Home and it was- shown
thot the:.fire could have been initiated in the timber construction”
evove the flue pipe, if the pipe were operating contlnuosly at

empsrabires of the ordsr of 600°C, : :

A 3“Jf¢uh Standard Code of Practice (2) | recommends for” small
toiler systems using solid fuel that "where a flue pipe passes thirough
briciwork or concrete a metal slesve czhould be provided,. the space
between the pipe and the sleeve being - caulked with asbestos string or
rope", The London County Council require according to their building -
byelaws that "no structural timber, woodwork ..,... or other-
combustible material is placed ..,... W1thin 9 in, of any fluec pipe’
fitted to a gas fired appliance unless that pipe, where it is in
proximity to combustible material, is carried in a metal sleeve with
~ a space of 1 inch between the sleeve and the pipe and that the space
. is packed with asbestos packing or cther suitable non-heat- conductlng

naterial®,

‘ - Tests were nade to study the ef”eotlveness of such a metal sleeve,
by measuring the temperature of a timber wall plate placed at known .
~distances above the flue pipe. .

Vhere a flue pipe runs horlzonually below a tlmber floor it
should be fixed at such a distance that the joists are not llkely to
attain temperatures which may lead to progressive.charring and ignition,
Scme testns were cerried out to study the protection afforded by non~,
combustinle shields attached-to the éeiling above a flue:pipe,

2. Teohnioue

.- The teohnlque employed was similar.to that used in the £Jve pipe

eaporiment relating to Dellwood Maternity Home (1 . Figire 1 shows

fhe mook-;p used, which represen+ed a corner of a bri ck-walled room

. with the boiler close to the walls and its flue pipe passing horizontally
iTrﬁa&n one wall, -

_ A 15 S W.G, sheet steel sleeve 8 in, inside diameter and 9 in, long
was built in & 9 in, brick. wall, A 6 in, diamcter flue pipe: was placed -
centrally in the sleeve leaving a uniform gap of 1 in. between the pipe
and the sleeve, " A 3 in, x 4 'in, timber wall plate, 36.in, long, vas
fixed in two alternative positions, either 9 or 6 in, from the top. of
the flue pipe (see Figs, 2 and 5) and was bedded in cemeni/send mortar,
The floor unit which consisted of 2 in. x .8 in, timber Jjoists with 1 in,
_nominal boarding, had a # in, -plaster board ceiling nailed direct to the .-
Joists. The soffit of the ceiling was 12 in, from the top of the pipe,

“The celllng shlelds, which consisted of either 18 'S,V G sheet
steel or % in, asbestos board, were held in posltlon by means of screws,
one - at each’ oorner w1th approprlate dlstance pleces between the oelllng
and the shield, . .
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Thermocouples were fixed to the {lue pipe, the metal sleeve, the

wall plate,
the flue pipe,

continuous record of the temperatures kept,
sts with the temperature of the flue pipe before it entered the
sleeve at G600°C,

ths te

continuous runn

and between the plasterboard and the timber Jjoist above
at positions shown in Figures 2, 5, 8 and 17;
It was Jntended to perform

and a

which was assumed to be the maximum temperatare Ffor

ing,

It was not found possible to keep this temperature

conuiﬁhu in all thn tests on account of variations in the gas supply.

5. DEgeoription

of the tests

Ferr the first two tests the space betwsen the sleeve and thne pipe
vas fully packed with 1 in, diamster asbestos Tope and the wall nlate
positioned 9 and 6 in, respectively from the pipe,

two tes

ts the effect of providing only partial insulation,

In the remaining

such as

might occur in practice due either to carelessness or to gradual
disintegration of the insulation, was investigated,

insulation consisted o; "sealing only the ends of the slseve

asbestos rope,

Ho ceiling shield was used in the {irst test,
a steel cheet measuring 20 in, x 12
soffit to protect an area above the
was increased to 20 in, x 32 in, in

in, was fixed %
flue pipe.

The partial

with

in ths zecond test
in,
The cize of the shield
the next test when it was 1 in,

from tne

away from the soffit, In the final test the shield was of the same
sizne- and sinilarly fixed but ponsistgd of + in, asbestos board,
The tests carried out are summarized in the table below,
Table 1
‘Duration | Distance between Insulation betwsen .
Test | of test wall plate and flue pipe and Size and type of
Wo; flue pipe the sleeve ceiling shield
hr, in, :
1 114 9 Fully racked None
Sheet steel 18 G x
2 14k 6 " 20 in, x 12 in,
* in, from soffit
Sheet steel 18 G x
3 120 9 Partially pacied 20 in, x 32 in,
1 in, from soffit
A%bestos heard
b 121 6 " Fin, x 20 in, x
2 in, 1 in, from
csoffit
L, Test results

The test results in the form of temperature curves together with
sectional views showing the location of thermocouples and '‘photographs
showing the appearance of the wall plate and the ceiling after the
various tests are presented in Figures 2 to 14 and amplified in the
following notes,
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Test Mo, 1

It was not found possible to nalntaln the flue pipe temperature
constant due to fluctuations in the gas supply. Referring to Figure 2,

it will be: :seen.that the pipe attained a maximum, temperature O¢,6OOOC

-at 20 hours ‘as measured at location 1, The tempexature of the .pipe.

+

where it passed through the wall wue 800°C at the scae tine, and the
correspondlng sleeve tenperaturo wasg 500°L ‘The #loor Joist above the
pipe had practlcally reached a steady state at 10 hours whereas the

. temperature of the wall plate was not steady antil 31 hours when it

attained a value of 140°C at p051t10n 4. Tor the rest of the test the
tenperature fluctuations of wall plate and the joist corresponded to _
those in the. pipe and at 114 hours when the test was stopped both were
at a tenpera+ule of 155 L : :

t the end of the test thers was no 51gn1flcant oharrlng of the _
wall plate (Flgure 4) or the celllng Jjoist, but the lower paper face.
of the plasterboard-in the area above the flue plpe was cherred and the- :
board: had becone brlttle (Figure 3), '

igst No, 2 _

The flue pipe temperature as neasured at location 1, was fairly
cénstant for the duration of this test. The rise in temperature of the
wall plate wasg more rapid than in the previous test whereas the JOlat
temperature rose more. slowly due to the provision of the shield, . Both

. the wall plate and thé celllng Joist reached steady state condition at

times. correspondlng to those in the previgus test. ‘hen the test was
stopped at 114% hours the wall plate temperature was 200°C.:=nd had been
fairly constant for. 80 hours (Figure 5). This resulted in the slight
aniount of charring shown in ¥igure 7, The joist temperature at. the _
end of the test was 110°C, a reduction of 45°9C, from the previous test,
The provision of the shleld had reduced the charring of the plasterboard
(Figure 6) but had not protected a sufflclently large area.h:,._

Eest o, 2

Provision of partial 1nsu1at10n only between the flue pipe and
the sleeve raised the tenperaturc of the sleeve and increased the rate -

" of rise of’ temperature of the wall plate as shown by tenperature curves

in ®igure 8, The wall plate tenperature was 160°C compared with 15000
in test lio," 1 where it- ocoupled a ' similar position with respect to the
flue pipe, Figure 10 shows that at the end of the test, after 120 hours,
no significant charrlng of the wall plate had occurred. :

The increase in the air gap bﬂtween the shield and the celllng dld
not afford any greater protection to the celllng Joist, :

Test Yo, 4
The temperature of" the wall plate rose rapldlj in this ‘est and.

at 50 hours, when it’ was steady it had attained a-value of 25000
At 117 hours ‘glowing at'the-central portion of the wall plate was,

observed and this was accompanied by emission of slight amount ol smolke.

After two hours a length of approximately 6 in, had charred and flaming
started on the outside of the wall plate, accompanied by a sudden

~ temperature rise to 387°C as shown by themmocouple o, 4, The test was

stopped at 121 hours, 'and .Figure .14 shows the remains of the wall plate
w1th the n1ddle 12 1n totally consuned,

The temperature of the ceiling joist at the end of the test was
1509C, Figure 12 shows the appearance of the ceiling after test.



5. Discussion of results'

y The test results show that where it passed through the wall the
flue“pipé attairied a ‘higher’ temperature than outside the wall; the
rise in temperature being about 15000, The temperature of the sleeve o
depended upon the insulation used between it and the pipe and, with
well packed insulation the. tenperature of' the sleeve was lower .This -
in turn re fleected upon the tenperature rise of the timber wall plate,

The use of the netal sleeve resulted in a lowering of the
temperature. of the wall plate; with no sleeve the temperature of the
Wull plate when at a distance of 8% in, from the flue pipe was 180°C (1)

fier 72 hours, the tenperatures at the correspondlng time when the
sleeve.was used were 140°C when well insulated and 160°C when only
partially insulated, With the wall plate 6 in, from the flue pipe and
the sleeve fully insulated the temperature of the wall plate rose. to
200°C after 31 hours and then TFemained fairly constant, On the other

hand with only partial insuiation the ‘temperature aftér 31 hours was jg

245°C and attained & maximum velue of 270°C after 50 hours, ‘This
resulted in progressive charring and spontanecus ignition of the wall
plate after approximately 5 days of continuous operation of the flue
pipe at a tenperature of 600°C, - It would therefore appear that a.
temperature ery about 250°C is crltlcal for timber under these condltlons

mhe prov1s1on of & nlld steel sheet celllng shield reduced the
temperature between the plasterboard and the timber Joist as. well as

“decreasing the charrlng of the plasterboard, The larger size of

shield provided better protectlon but ircreasing the gap between une
celllng and the shield from %+ to 1 in, did not have any significant .

effect, . The larger air gap wmay have led to increased heat transnlsslon-"
'by convectlon The use of asbestos board on the other hand provided.

slightly ‘poorer protectlon
6, Conclusions
A few tentative conclusions can be drawn from this work:-

1. Ahe use- of a netal sleeve as recormended in the British Standard
Code of Practice 403 : 101 (1952) and Building Byelews (1952) of

) the. London County Coun01l reduces the heat transmission from a rlue .

pipe where it passes through a wall, FEven when a metal sleeve is.
:used combustlble material such as timber wall plates etc, should .
be not less thén 9 in, from a flue pipe and the space between the
netal sleeve and the f£lue pipe should be tightly packed with
zlnsulatlng material such as asbestos if the temperature of the
timber is not to exceed 150°C. To keep the temperature of Lhe
timber lower than 100°C under these conditions it should be not
less than 10) in, from the flue pipe.

2. Provision of a ceiling shield above a flue pipe would reduce the
temperature of the floor joists.  The width of this shield .at . -.
right angles to the pipe should be not less than five tlnes 1ts ;

“Adlaneter . Steel sheet of 18 S,VW.G, provmdes an effective shleld
" in conJunctlon with an air gap of & in,
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APPEARANCE OF CEILING AFTER TEST 2.
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FIG

APPEARANCE OF WALL PLATE AFTER TEST 2
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