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plate of bakelite, 2 ft. square and 14 in. thick. This plate is-equipped with
thermocouples which are so constructed as to operate as differential pyro-
meters. A difference in temperature between the two surfaces of the plate
produces a difference in electrical potential between the thermocouples.

The plate is calibrated so that this difference in potential, when meas-
ured, can be converted into terms of heat transmission through the plate.
In connection with this plate, it is also necessary to use several other
thermocouples to give the temperature of the air within the building, the
temperature of the interior surface of the wall or roof, the temperature
of the plate itself, the temperature of the exterior of the wall or roof and
the temperature of the exterior air.

Tests have been conducted with the Nicholls heat meter on many
types of wall construction, and the results obtained are in close agree-
ment with the computed values for these same constructions.

If tests are made to determine heat transmission coefficients, the inside
and outside air temperatures should correspond with those actually exist-
ing in heating practice, and the amount of air movement, both on the
inside and outside of the test wall, should be definitely stated in reporting
the coefficients. Since actual temperature differences vary widely in
different parts of the country, it is desirable to adopt some standard basis
for testing, such as 80 deg. inside and 0 deg. outside, and in very precise
work make a correction for other-temperatures. It has been found that the
absolute mean temperature of the wall affects the coefficients materially.
The coefficient increases with the absolute mean température.

If the hot-box method is used, tests are usually run under still-air

conditions, which means there was no wind movement during the test

over the surfaces of the wall. In practice, some wind movement over the
exterior surface of the wall should always be allowed for; hence, still-air
coefficients cannot be used in actual work as they do not provide for the
normal wind movement over the outside of the building in the locality
in question during the heating season. Moreover, still-air transmission
coefficients cannot be corrected to provide for moving-air conditions by
multiplying by a single constant factor. - C

.. It would be obviously impossible to determine the air-to-air heat trans- °
- mission- coefficients of every type of wall construction in use.with the .
-heat meter or the hot-box on account of the great amount of time involved. -

Hence, the method of computing the coefhcients from fundamental con- :,

stants must be resorted to in most cases, but heat-meter and the hot-box
" tests can be used to good advantage in checking the accuracy of the -

computed values. . ‘

TRANSMISSION COEFFICIENTS BY COMPUTATION . '
Symbols and Definitions : . R

The following symbolé' whi‘ch are in agreement with the recdm,méf;dai -

tions of the Committee on Heat Transmission of the National Research
Council are used in the heat transmission formulae in this chapter:

U = Thermal transmittance or overall coefficient of heat transmission and is"the’

-amount of heat expressed in B.t.u. transmitted in one hour per square foot of the wall,
floor, roof or ceiling for a difference in temperature of 1 deg. fahr. between the air on
the inside and outside of the wall, floor, Toof or ceiling. - L. Lo
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CapTER 3—HEAT LOSSES BY TRANSMISSION

ivi is t [ sed in’ B.t.u. transmitted
; = Th ty and is the amount of heat expressed in B.t. L tr tte
i ke }Then:;lar‘ofxogrllxd‘lmstt;‘.—"fz of a homogeneous material 1 in. thick for a differencé: in
e ?:r:a of 1 deg. fahr. between the two surfaces of the material. The cqnﬂuct1v1t¥
term)em‘mat'erial depends on the structure of the rqatex::al and its density. e_avz e:t
gf asl‘lzymatefials the weight of which per cublcffo(})lt 1; high, ﬁuaflgttggxix;:ut‘ more
o ki ; ials, the weight of which per cubic i . v
-an light or less-dense materials, t| 0 -
e —gThermal conductance and is the amount of heat exgressed in B.t:ul.{.;ransmlttted
i ¢ —hour through 1 sq. ft. of a non-homogeneous material for the thic! es,st(;lre Zg(e)
w ((im: consideration for a_difference in temperature of 1 deg. fahx;l. ?lemtre:r:nsmitted
o feces of the material. Conductance 1s usually used to designate the ela
:ll:xr—oi h such heterogeneous materials as plaster board and hollow clay tl"e. N
—g Film or surface conductance and is the ar?ount of hfeat (ixptrﬁzs:g- 151:x r?otu‘rlldfxﬁznxi-
ittec iati duction and convection from a surlace to air surr ling it,
mltt?d'?/)érgd?nt lgtt\‘é (il%nur per square foot of the surface for a_dxfferepce in tempet:atl_lée
glt: Ylﬁig bet’ween the surface and the surroundfmg alrj To dégezgq(titeastizrgettew:ﬁ: :Xr:::dz
ide wall (or floor, roof or ceiling) surfaces, fi.is us
:Sga?:gts:fdﬁlm-con(ductance and f, the outside surface or film-conductance. "
a = Thermal conductance’ of an air space gnd is thtg zm_lounf2 ﬁi ll;:?}tlrgﬁg;leiear;
R itte iation, conduction and convection in on ough anar
B.t.u. transmitted by radiation, con : ection in ane hour through 2 e of
- i ce for a temperature difference ¢ eg. fahr. n
gflla?g 'sf)tz;ctg Sgptl;;ﬁn the mean absolute temperature, the width, the position and the
haracter of the materials enclosing it. . . ]
¢ R = Resistance or resistivity, the reciprocal’ of transmission, conductance or con

ductivity, z.e. Ea
’ = overall or air-to-air resistance.
= internal resistivity.

internal resistance.

i

= surface or film-resistance.

I

air-space resistance.

I

u a\‘.u-\\n- ﬁ"-‘ Rr"-‘ Qt"“

thickness in inches.

Fundamental Formulae ) 4 ) 4 ‘vf
issiol i n many, i
If heat transmission, coefficients are to be computed, and 1n 1
not most cases, they should be computed, the following analy§1s of tfhe
transmission of heat through a simple, solid, wall is used as the basis for
such computations. et temperatures:. Firsh
The diagram in Fig. 1 exhibits four important temper 3 st
the air tenglperature ¢ inside of the building; second, the temperature dh
of the inside surface of the wall; third,. .the temperature ¢, of t}le ou{tsxhe
surface of the wall, and fourth, the air temperature to ogtsxd'e o .__t e
building. - L
Heat reaches or enters the inside surface of the Wall-'.b)r_ radnatl_orll and
convection, since the air and objects 4 within the _b'l.lll.dlpg- are always
warmer than the inside surface of the wall, when the:msu_ig air temgeratgre
tis greater than the outside air temperature Lo. Thls heat must then pass
through the material of the wall from- inside to outside surf?.qe by con(i
‘duction, and is finally given off from the outside su{fgce by rad1at1olr} :;lnd.
convection, provided, of course, that equilibrium “has begn estgb 1§ e
_ and all four temperatures are constant. o 4
_ The amount of heat reaching. or entering the wall per hour depends on
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