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W = watts
T = absolute temperature of surface
T0 = absolute temperature of surrounds 
E = about 0.6 to 0.7 (always less than ).

For the high temperatures^a^modification of ^

process was found necessary^ outeI surface of amd
cast in the form of a heated to a highconcentric with a steel bar winch could be^ q{
temperature by the passage of * closely fitting “con-
the cylinder of ooncrete ^Stemperatures of the bar and of 
tinuous” calorimeter. P al jumctions
the calorimeter were m temperature gave
amount of water and its rise uncertainty of the tem-
of Q- m order to guard agamst^ caiorimeter was made so 
perature at the ends of the b , o{ the bar, the
as to enclose only about one-half the^eng calorimeter,

rest being covered by of the quantity of
but without provision for the 
water.

The value Q of the heat flowing 
of the heat-adoptedpipe coverings was 

was determined by supplying
conductor carrying a 

energy

the heat by means
of electricity ; bycurrent

supplied the quantity of heat 
Further, if

ing of a
measuring the electrical - -- precision.
developed may be known nnder test and into a
this beat -s the value of Q m„
calorimeter on the far side a ch T difference,
be had. For ,h, d...rm,«a...n of ,h »1P ^
thermal ^”^0., made of thin

and nickel, or of platinum
serviceable.

, and the 
the value

and platinum-mometers were 
strips of copper
rhodium, were generally found most

The apparatus used f« '^"^“S'and «4S=»

thin, electrically-heated P > outside of the concrete 
hich concrete could be apphed.^ Outside o wMch

there were then placed heavy ”PPrature by an internal cir- 
could be kept at a constam P were placed at several 
culation of water. erma ]u concrete plate,
points on each surface and m the bodof ea in.
Tb- d-ÏÏÏÏ ^Sons -vo the value

struments, and calibra h nearest one-one

consisted

’ S for the high temperatures,
desired value below 

installed three 
side with a

The heating
of special apparatus
re- of upwards of a*» amperes ^ ^hun-

of the temperature difference numerous measure-
dredth of a degree. or . flat-nosed calipers and aver
ments were made with a pair apparatus running for
agrf. I, ”“;“col b:PhIu»cr«ha. is, befov. .he 

tw Of beat outward through the plates became con- 

stant and equal to the electrical input some
Later, in order to make tests on^lates^ th^ 

of the walls in common us®> dimension were built with 
Cubical boxes f Inside the boxes were placed
walls of snveraWhickne^^ ^ ^ ^ inside surface to

above that of the surroundings and a 
air in the box stirred to

The boxes were
supplied to both heater and fain wa* 
Mercury thermometers and therma 

recording resistance ther- 
in the tem-

and to be able to vary 
,h„ pomt. tor this purpose
,5-kw. transformers connected on
three-phase te urrnngem.nt
ïc«da“ voltage could be varied « 

volts. This secondary voltage was aPP d was
a «eond step-down .^former, whos^^ „eti« 

ded into 20 coils. Y bad at almost any
put of the transformer could bars insulated by ma-
low voltage. This enable us o{ different thicknesses
terials of different composition Fahr. With this

d”,re^:"pa:r,—.«», ».

there were 
the primary

of divided secon- 
of switches, the 
volts down to 55 

the primary of 
divi-
out- 

desired

smallelectric heaters
insure uni te any

arrangement
a temperature 
fan served to keep the 
fortuity of temperature 
ly sealed. The power 
measured as before.

well as a

tight-throughout. melted.The results obtained are giver1 » Tab ^ ^ ^ units 
gretted that there is no umforunty^of pra ^ effecdvenesS of 

to ^ adopted in remders his report in calories
insulators. While the thickness, per one de

engineer confines his 
inch

Callenderjunctions, as
mometer, were used to measure 
peratures inside and outside of the bo .

Data
are practically

the difference
centimeter, perper square»"« "tr :hT".°.‘.r."bv

"‘"‘’“'bcmciumfm.th.tthctb-rm..^

second, the steam
hour, per square .

Fahrenheit, and the refngeraV 
24-hour time unit. The

centigrade per foot, pergree
observations to B.t.u. per

one degreeof thickness, per 
ing engineer reports on

It must beplate tester.
ductivityi. based u„=, Mtotifaod

of the air on the two
6-in. wall of solid stone

are 40 deg.

the basis of athe difference in temperature _
the difference in the

sides of the specimen. If, 
concrete separates 

Fahr. apart, the 
will be much nearer one

not Conductivity of Concrete.two points 
temperature

Coefficient of ThermalTable 4— Coefficient, B.t.u. 
per 1° F. per 
.ft.per in. thick 
per 24 hours

Coefficient, Cal. per 
1° C. per sq. cm. 
per cm. per sec.

Temperature of 
Hot Side 
of Plate

Deg. 
Fahr.

for instance, a sqtwo spaces whose temperatures
surface temperatures of the concrete ^ ^ ^ temperature 
another than 40 deg. * • dependent upon the
in Passing through "" quantity of heat passing
thermal conductivity and «P „ at the surface which
through. There is a drop 1 set of relations between the
is dependent on a rather surface and the surroundings

erature and nature o materials the amount of
the adjacent air u differences in tempéra
nt from a surface f , and l8 B.t.u. per

ture not over 20 deg. Fahr. ce etween the surface
sq. ft. per 24 hours for 1 deg. surroundings. More
and the average temperature of

-half of this is a loss by 
law.

Mixture
Deg.
Cent. 150.0.00216

0 00110 to .00160 76. to 114.
0.00081 56'
0.0021 
0.0022 
0.0023 
0.0027 
0.0029

Stone 1 —2—5 
Stone 1—2—4 
not tamped 
Cinder 1—2—4 
Stone 1—2 4 
Stone 1—2—4 
Stone 1 -2 4
Stone 1—2—4 
Stone 1—2 4 _

9535
50 122

146.50 122
153.392200
160.752400 188.932500 202.1000 1832

1100 2012 ; of hogsheads of water 
A brief corn-

report in terms
time not stated.

for other materials may
writer has even seen a

the boiling point,
values with those

raised to
pari son of these
b‘ ***££££ 

either red brick or fire ric , { brick is about 10

than tor a p ot brick to raise

i than one
the Stephan-Boltzmam

Constant (T4—T4„) _

[O'-tillEnergy = ed to
per cent, more 
sity of concrete is enough greaterW = 5.7 E than

where

C
j On


