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EXPERIMENTS ON ‘HEAT INSULATION.*

By F. A. J. FitzGerald.

At the twentieth general meeting of this society a paper’
was presented describing an electric furnace experiment in
which it was found that the heat losses were so great that
the furnace was mot commercially practicable. It was also
observed that by placing a layer of special heat insulating
bricks wherever practicable on the outer walls of the fur-
nace the heat losses were much diminished.

The very serious consequences of not attending properly
to heat insulation led to an attempt to study the subject of
heat losses, and the following paper describes some of the
preliminary experiments.

Energy which should be usefully employed in the electric
furnace is lost in various ways: Current leakage, generation
of heat in the cables and other means for conducting the
current into the furnace, conduction, convection and radia-
tion of heat by the furnace walls, etc. In many furnaces
there can be little doubt that the most serious loss of energy
is that due to the escape of heat through the walls.

In the study of this subject we have no data which en-
ables us to make calculations of the heat losses which will
occur with different materials and under various conditions.
No doubt there have been careful and valuable investigations
made on the heat conductivity of materials and some experi-
ments on the emissivity of hot bodies.  Little information
is available as regards convection. When such data as we

o

have on these various causes of heat loss are examined and
an attempt made to calculate probable losses the results are
usually most unsatisfactory. On the other hand it is still
more unsatisfactory to construct electric furnaces and find
that they are commercially impracticable because the heat

#* Read before the Am. Electro-Chem. Soc., April 18,

1912,
!“Note on an Unsuccessful Furnace Experiment,” F.
A. J. FitzGerald. Transactions 20, 89 (1911).

. is to say, it is not of any special make. It was the
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loss through the walls is such a large percentage of the
total heat generated in the furnace. ) ;

The ideal method of studying the subject would be t0
make the necessary experiments to determine the heat con-
ductivity of the various materials to be used in constructing .
the walls of furnaces, to make measurements of the emis*
sivity of the heated walls and so forth. But when the plans’
for such an investigation are made it is soon seen that much
time and expense is involved. Under these circumstances
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it was thought to be more immediately useful to determin®
by comparatively simple experiments what materials wou
give the minimum loss of heat. By such work a great m%ny
materials could be immediately Tejected and those which
gave gocd results would be more fully investigated. )

The apparatus used in the experiments is shown in Fi8"
1. The furnace is constructed of the bricks under invest:
gation and is heated by means of a resistor of ‘Nichrome€
wire through which the current is passed. The resistor 15
connected to the source of current through a rheostat 5
that the rate of generation of energy in the resistor can.
regulated, and means are provided for accurately measuri? £
this rate. The method of making a test is to regulate B¢
current so that a definite temperature is reached in the ful':
nace and then to continue heating until the temperature '
comes perfectly constant. As a rule a single determinatio?.
takes several hours and the temperature is mot consi er'e.
constant until the readings of the pyrometer show mo Vaﬂa_
tion for at least two hours. When the temperature iﬁ ‘332
stant the rate of generation of energy in the resistor 15
termined and this gives the rate at which heat is eScaplnB:
through the furnace walls, neglecting what escapes by Conh
duction through the leads going to the resistor and throug
the wires of the pyrometer thermo-couple. -In nearly a
cases four determinations at temperatures ranging fr
200° to 9oo® were made for each of the materials tested-er
From the data obtained as described above, curves Wth
plotted in which the abscissas are temperatures and
ordinates watts,

In Fig. 2 are shown the curves obtained wit
different bricks.

g at
No. 2 is a fire brick of .moderately good quality, rick

h sevefal'

: . j a
used in constructing the furnace referred to in the fdpin
mentioned above.* The maximum temperature reach

the brick testing furnace was 80o°.

* Ibid.




