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NOMOGRAM FOR THE FIRE DANGER OF FLUE PIPES
by

Margaret Law

Introduction

In their report "The Heating of Panels by Flue Pipes™ ! Lawson et al
give calculated and measured temperatures of panels spaced at different dist§nces
from flue pipes of solid fuel stoves maintained at various temperatures. Their
results can be used to estimaté the temperature of a panel near any heated
pipe and with the introduction of flue pipes for oil fired domestic heaters,
for example, it is convenient to have a simple chart or nomogram relating panel
temperatures to pipe temperatures.
Equation for temperature

Fig 25 of the réport gives equilibrium panel temperatures Op for differgnt
value§‘of flue pipe temperature Qf and configuration factor gﬁ. This family

of curves can be represented approximately by the equation
1.3 .+ 0. ,
op = 0.105 (8,7 gy 7 (1)
v

where ©p and Qf are in ¢

Deviations of equation (1) from the curves of Fig 25 are within the range
of variation of the temperatures measured experimentally.
The report shows that for flue pipes which are long in relation to their

distance from the panel

96 o~ 1
n
where rR is the distance of the panel from the axis of the flue pipe

R is the radius of the flue pipe
and the length of the pipe exceeds 2nR

Using this approximation for short pipes errs on the safe side.

Thus equation (1) may be written

1 ] _O-
o, = 0,105 o, 3,70-5 (2)

It is more convenient to give spacing from the panel to the surface of
the pipe, rather than to the pipe axis, and to describe it in terms of the

diameter rather than the radius,



Equation (2) then becocmes
ép = 0.105 @, Y3 (on 4 1)00 (3)

where ND is the distance between the panel and the surface of the pipe
and D is the diamefer of the pipe.
The report shows that if the maximum possible flue pipe temperature
is maintained for only % hour, as could be the case for a solid fuel heater,
panel temperatures would be only about 0.7 of the equilibrium temperatures .

given by equation (3).

- A
i.e. ép = 0.073 2, 1°3(2N +1) 0.5 (&)
Construction of Nomogram2
Taking logarithms of equation (3) we obtein
1 log (2N + 1) + log Qp - (1.3 log 0, + log 0.105) = 0
giving the determinant
. r
% log (2N + 1) 0 1
log Gp 1 10 = 0
1 %(1.3 1og 9, + log 0.105) 1 1
i.e. for the N scale x = # log (2N + 1), y =20
for the ©p scale x = log ®Pp » ¥y =1
for the 6, scale x = % (1.3 log 9, + log 0.105), y =
To give equation (4) the nomogram is only altered on the @, scale -
i.e, for the Qf scale x = 1 (1.3 long + 1log 0.073), y = % "

The Nomogram is given in Fig 1,
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Example -

A flue pipeof temperature
450°C at 4 pipe diameters

distance gives an equilibrium
“panel temperature of 100°C

Use left hand scale for equilibrium
conditions. Use right hand scale if
pipe temperature is maintained for
only % hour
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FIGY. NOMOGRAM FOR THE FIRE DANGER OF FLUE

PIPES








