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Powdered charcoal (0° — 100°) .......ccvviveenn.. 0.00022
Powdered coke (0° — T00°) .. .uurriiieiannnnnn. 0.00044
Gas retort carbon, solid (0° — 100°)................ 0.01477
Cement (0% — 700°%) ... v et et e 0.00017
Alumina bricks (0° — 700°) ... ..ot 0.00204
Magnesia bricks (0° — 1300°) ........cvveiiinnnnn 0.00020
Fire-bricks (0° — I300°) .. .. .uviiiiiiiineennnn 0.00310
Fire-bricks (0° — 500°).....oiuiuiiieiiiiiiiinnenns 0.00140
Marble, white (0°)... ..o 0.0017
PUMICE ottt s 0.0006
Plaster of paris .......... . i 0.0013
TECIE 4y oo ahaini simnin s bie s bt o wr o st o o s e o T i 0.000087
PADEE .0 o100 5 oo s o sn 0 o B 4o e o o0 50 0 s ks 2200 6 % B 5% 0.00040
{87070 QP AT A R PR A 0.000040
WO0OL s cnecinenninmnesion oo oo ioiis s omsshn e sesi 0.000035
SLATE .« oo e oo vore 50016 o mug s ave v0 55080k 6 5 ek 45 06 0 0 0 B g 3 0.00081
TUAVA e veeie s o aiesio o min 60a 0 agn o im0 s 558 0 o 856 6 B e 0.00008
PUMICE "oonnvon e o as o 05 o s s 0d 760 B8 00 01005 S0 0.00060
COTK vo e oo e orotone o mie & Sraele o w08 i b & 01 bns 0 B 8 B 0 0.00072
Pine Wood . ..ceon s it enisssionsnasissnsmisss 0.00047
Oak wood .isiudeneee cdlBe o, cissaihsniiisasssvhnis 0.00060
Rubber . i...iisimisove e as aviesiaesine s i e 0.00047

A study of the above table will in many cases show the
metallurgist how conduction of heat can be checked, and to
what degree. The substance chosen must be able to stand the
temperature without being destroyed; but it is in many cases
possible to use one kind of material inside, where the heat is
greatest, and a material of much poorer conductivity outside,
where the heat will not destroy it. Such compound linings or
coverings may be very advantageous. Infusorial earth is one
of the very best insulators for moderate temperature; above
a bright red it loses efficiency greatly, and is then hardly better
than powdered fire-brick.

RADIATION.

A body placed in a vacuum, with no ponderable substance in
contact with it, radiates heat to its surroundings. As far as
experiments have gone they show the reliability of Stefan’s
law, that the amount of energy radiated is proportional to the
difference between the fourth process of the absolute tempera-
ture (C° 4+ 273) of the hot body and of its surroundings.
With the surroundings at 0° and the hot body at 100°, Peclet
determined the following amounts of radiation which we give
here in C. S.-gram calorie units, that is, the number of gram
calories radiated per square centimeter of surface, per 0° to
100° difference of temperature, with the understanding that
this quantity gives the heat radiated in the range 100° and o°.
For other ranges of temperature Stefan’s law would have to
be used, starting with these figures as a basis; that is, the
quantity of heat radiated from 100° to 0° represents a differ-
ence of 13.8 X 10° between the fourth powers of the absolute
temperatures 273 and 373, and for any other numerical differ-
ence between the fourth powers of the two absolute tempera-
tures concerned, a corresponding value for the heat radiated in
that range could be calculated.

Polished silver ................ooointn. 0.00054
Silvered paper ......c.oovviiiiiiiiiinen. 0.00177
Polished brass ........oovviiiieiinennn. 0.00108
COPPEEL %' 015 medfhlh a.o ek S0 o-ae o 0, o¥iets susibd 3.3 0.00068
ZIITIC: w0kt 5 giavi 1 Bupoes 1w o i 16501 b o) o o876 o 4 3, 0.00102
UL, wreloie a9 50 0l hione 5,8 o6 ol B soos, Bhs & e mibiins a1 0.00090
Polished sheet iron..................... 0.00189
Leaded sheet iron...................... 0.00273
Ordinary sheet iron.................... 0.01164
Russian sheet iron...................... 0.0T410
New cast iron.....ovevuueeenennnnnn... 0.01332
Oxidized cast iron..............coouu... 0.01410
GIASS 1 eo wrsia o b shgsis %0 oo B 31850 5 000 d 5 0.6 0.01222
PADOL: oo el ore s ows stoismns s 516 dnes: s Bob & 4 9% 6,88 57005 0.01583
Lamp-black .. i iliciodabiiinsassss 0.01684
Building stone ...........ooiiiiiiiia 0.01500

ELECTROCHEMICAL AND METALLURGICAL INDUSTRY.

Plaster
Wood 0.01500

In order to save calculation we may deduce from Peclet's

experiments that the heat radiated for other ranges of radiat-

ing temperatures is relatively (calling the above figures unity) :

100° to 0° (surroundings)................ 1.0
I50% ¢ isesenewveissieianenin e nii 2.0
200°° ‘. iaiepeesns 3.3
O S 7.0
p L 12.0
BO0® % eiinssmameeise e e e e e 18.
600° ¢ 26?)
700: : .............................. 35.0
800o B R CCRTIIRTPTET 45.3
900 NS ek R B e 8 s 57.0
TOOOP T8 e s e s W b s & s % i 70.0

It it is thus possible to calculate the heat radiated from a
hot surface, and to add it to the heat transferred to the air by
contact. In practice the total heat loss from the outside ‘sur-
face equals the total heat coming through the walls, which at
the outer surface splits into two parts. The one is transferred
to air by contact, calculated from the laws of transfer already
discussed, and the other radiated freely without contact, and
calculated from the data just given. If the temperature of the
outer solid surface is carefully taken, both of these amounts
of heat can be calculated, and the sum is the total heat being
lost by transmission through the wall of the furnace.



