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These equations 1, 2 and 3 are fundamental and are used f%;l determxg;
ing values for fi, fo and k for actual wall materials by test. tﬁy car}gce
be used for computing heat losses in an actual building, since rfe sm; ice
temperatures £ and t; are seldom known, although these s% AacIeEI §ce-
peratures can be determined in a test by means of thermocoup e:}.l le ce;
for actual conditions where the only temperatures known are the ;n;ns_
and outside air temperatures ¢ and lo, it 1s necessary to use ef rt s
mission coefficient U = Btu transmitted per hour per s?juarets.go o
wall surface per degree difference between the 1nsxde; -an tou t_l r?are
temperatures. Values of U for many common types o ec‘td)ns rt}llc io } are
given in Tables 9 to 33, inclusive. The heat H transrr'utt per hour '
air inside to air outside is then computed as follows: |

H=U({t—~1)S - @)

' Cos i R VARrIOUS BUILDING MATERIALS
E 1. Surrace COEFFICIENTS (fi) FOR
Tasr UNDER STILL AIR (No WIND) CONDITIONS

UES T ER 1 DEG F
ER SQUARE FOOT OF WALL SURFACE PER HOUR P!
Tue v“mmmcnmg '::i :?ng«m A!l;l TE:SPERATURE IN THE ROOM AND THE INSIDE SURFACE
v . TEMPERATURE OF THE WALL.

Surrace Coermciest fi (SToL-Am)

BoiLDING MATERIAL —— ] " Wood

Asbestos l((sl(lee(tl}...._ 5
Brickwork (ordinary)
Cement Plaster (finished)..
Concrete.

Y s dad ek Lot e
BLBNERES
i

1.20.
Corkboard 1.90a
e e e e AR~
Magnesia (blocks)
Wood (finished surface) 1.40

—

i TN I
Bui dmﬁv%iap;e of all values.. 34

i i i temperature difference from air to aif
h gides of glass 0.12 in. thick and for 70 F total .
witl.xAu‘ll;%?g ggrb:l: o:le side. Probable value for still air on both sides 1.60.

and since H = H, = H: = H., the right-hand members of equations 1,
2, 3 and 4 are all equal.

The coefficient U may be computed for any wall provided values for

fi, fo and k are knewn. By proper substitution in the four equations, the
iy

unknown temperatures ¢, and-f: can be eliminated and the value of the )

transmission coefficient for a simple wall x inches thick is:
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and for a compound wall of several materials having thicknesses in inches
of x,, x1, %s, etc., the coefficient is: .

1
N
+k,+k,+ks+c

U1 1

®
7t i

26

e e

e e e L

- CHAPTER 3—HEAT TRANSFER. THROUGH. MATERIALS AND CONSTRUCTIONS

Asin the case of the simple wall, f; and f,, are always the inside and
outside surface coefficients for the two materials in contact with air. If
the air is still (no wind), then for the same material fiand f, are the same,
and fi = fo; but, if the outside air is in motion, then fo is always greater
than f; and will increase as the wind velocity increases. Values for f; in
still air, as determined by various investigators, are given in Table 1.

-Values for k and C, the conductivity and conductance of building ma-
terials and insulations, are given in Tables 4, 5, 6, 7 and 8, and are taken
from the published values of various investigators. It should be noted
that values of & and C as well as U are dependent on the temperature
range, and it is therefore desirable that the investigator determine heat-

transmission values under conditions approximating those existing under
_actual conditions. .

TaBLE 2. FacTors To Be Usep IN. DETERMINING VALUES OF QUTSIDE SURFACE
COEFFICIENTS (fo) UNDER MoVING ArR CONDITIONS
IN EACR CASE, THE MOVING AIR FACTOR IS BASED ON STILL AIR COEFFICIENT fi FOR same MATERIAL.

OR CONDITIONS WHERE WIND VELOCITY IS NOT KNOWN USE THE FACTOR (3) or
. TAKE fo AS 3 fi FOR SAME MATERIAL.

Wﬁ"m‘; PER aoff; BRICKWORK an’vlar:on: or fia A@u:
o 2.38 2.19 2.28
13 - 3R 2.1 2.96
2 3.76 2.95 3.36b
oo 4.22 . - 3.02 . 3.62

Additional Val'ue.r—Smooth Surface

0 | 220 | L
20 o 260 | T
Above20 | 7 3.00 :

aTaken from Engineering Experiment Station Billetin No. 102, of the University of Ilinois. Addi-
tional values from Engineering Experiment Station, Pennsylvania State College, reported by Professor

. Tests at Pennsylvania State College indicate character of surface, rough or smooth, more important
than material of surface. .

bThis is usually taken as 3 even.

" In the case of air-space construction, an air-space coefficient for each

air space must be inserted in either equation 5 or 6. Thus for a simple
wall with one air space, :

YmaT
fi Jo

and for a simple'wal} of several air spaces having conductances of a,,
@s, a1, etc., the coefficient is:

1
1 x » @
tetatw .

1 -
T, L, =, 1, 1.1 ®
At et et ot to te

U=

With certain special forms of materials which have irregular-air spaces
(such as hollow tile) or are otherwise non-homogeneous, it is necessary
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