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in temperature between the ground and the air immediately above the floor.

Correct comparisons should take into consideration many differ-eﬂf
es instaljo

factors, .including conductivities or conductances, thickness
and manner of installation, while the selection of an insulation
give consideration to structural qualities, as well 'as to m
application costs. Fire, vermin, and rot resistance are other importyy,
factors to be considered .when comparing materials. At present there i

should algy

no universally recognized method of rating insulations. Conductivitia'
and conductances of buildl_ng materials and insulations are useful to the B
heating engineer in determining over-all coefficients of heat transmisgjy, §

of walls, floors, roofs and ceilings.

Computed Transmission Coefficiepts

~—Computed-heat -transmission—coefficients of- many’ common’ types of
buxldin_’ng construction are given in Tables 3 to 13, inclusive, each con. B
struction being identified by a serial number. For example, the coefficien; i

Y4 in. of plaster;is 0.46, and §

of transmission (U} of an 8-in. brick wall and
the number assigned to a:wall of this construction is 7-B, Table 3.

Example 1.

of 15 mph. It is assumed that the outside course is of face brick having a conductivj

of 9.20, and that the inside course is of common brick having a conductivity of 5.0, tﬁ{ R !
thicknesses each being 4 in.. The conductivity of the plaster is assumed to be 3.3, and the '

inside and outside surface coefficierits are assumed to average 1.65 and 6.00, respectively,

for still air and a 15 mph wind velocity. . .
Solution. k (face brick) = 9.20; x = 4.0 in.; ® (common brick) = 5.0; x = 4.0 in,!

k (plaster) = 3.3;x = Kin.;fi = 1.65; fo = 6.0. Therefore, ;

U=

(=]
o) o

1
1 . 40 40 0. 1
50t 920 t50 t33 t 16

1
"~ 0.167 + 0.435 + 0.80 + 0.152 + 0.606

= 0.46 Btu per hour per square foot per degree Fahrenheit difference in tempera-
ture between the air on the two sides. ’

The coefficients in the tables were determined by calculations similar §

to those shown in Example 1, using Fundamental Formulae 2,3,4and5

and the values of & (or C,), fi, f» and ¢ indicated in Table 2 by asterisks.
In computing heat transmission coefficients of floors lajd directly on the.
ground (Table 10), only one surface coefficient (f;) is used. For example,

the value of U for a 1-in. yellow pine floor (actual thickness, 25/32 in.)
placed directly on 6-in. concrete on the ground, is determined as follows:.

U= 1 N 0.'7181 6.0 = 0.48 Btu per hour per square foot per degree difference
1.85 0.80 12,0

The thicknesses upon which the coefficients in Tables 3 to 13, inclusive,' b
are based are as follows: . -

Brick veneer.............. R .4
Plaster and metal lath X

in.
34 in.

i o
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. Calqulatg the coefficient of transmission (U).of an 8-ir;. brick wall wity
34in. of plaster applied directly to the interior surface, based on an outside wind exposure &
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d lath, plasterboard, rigid insulation, board

: wOoO L4 in
Pl?gﬁ:' f)?-ncorkboar ) s 1 in
Slate (r0ofing) oo g 1 in

: S_tuccoé";rgif:l g‘: slag-surfaced built-up e % in
Tar an .

> -2-8).ccee 154« in
er

L aber (5257 1 i
2-in lumber S S 21¢ in

: 2%.;;1_ {umber ,(5'2‘5)‘ ____________ 2% in
3%in. lumber (S-2-8)sunmromoncnserrremmmimr s 35¢ in
4-in. lumber (§2-5).. Iy 13{¢ in
Finish flooring (maple or 0aK) ..o

i i A inder
: ed on 4-in. face brick and the remain
Solid ankk WaSlltsucacl;:3 ig a:ssumed to be 1-in. thick on masonry walls.

- ~common-bric Dlaster are specified, the metal-lath-is neglected-—

d .
w?;rgdn}r?:i{agg:x ?enfer: to the so-called board form which may be used
1g1d 1ns

lly, such as for sheathing. -Flexib!e insulation refers to the
Strucmtrsa yllilts or semi-rigid types of insulation. E .-
bl qh' knesses of lumber are used in the computations rather tl.zg
Actual th'“imes.ses. The computations for wood shingle roofs appli ¢
nomina) ctl lf ipping are based on 1 by 4 in. wood strips, spaced 2 in. apar A
e o slr'a%;e figures are available concerning the conductivity o
Since no T g lFrench clay roofing tile, of which there are many varleftt}es,
Spanish anf such types of roofs were taken the same as foxj slate roofs, aﬁ
'the'ﬁg;:;a%ie that the values of U for these two types of roofs wi _
it 1s . '
{ Iy '
CThec f;;(:)iztzsyof transmission of the pitched roofs in Table lg.aplz%y'
t;rhet%(:aeroof is over a heated attic or top floor so the heat pasf_e;:sd 1recth)é
:‘;lrz?gh the roof structure including whatever finish is applied to

underside of the roof rafters.”

Combined Coefficients of Transmission

If the attic is unheated, the roof structure and ceiliqg of the ﬂﬂ:o.;:3 rgog;
must both be taken into conside;auonl. ar;d thelclcl)]rgtbixr{lgedt lfgeco(r:;l nt of
ission determined. The formula for calc !
::2’;[3;5; of transmission of a top-floor cqxhng, unhea?ed attic space, and
pitched roof, per square foot of roof area, is as follows:

U= _Ur X Uee (6)
- n X Ut+ Uce :
where

, = coefficient of transmission offtltl‘f roofl._ng
= coefficient of transmission of the cetling. . o
Uc’el = ‘ége ratio of the area of the roof to the area 9( the ceiling.

i ' ied. As the
ing this formula, a correction fagtor must be appli

an}:u:: ofg heat transferred through an air space Is propor?;)t?alutsat:h;
difference of the fourth powers of the absolute tempgratur%bt;d i i irfaces
enclosing the air space, a greater amount of heat is absor] th?m miteed
by radiation by the surfaces enclosing an unheated a:it-tx.c he:l':: the
surfaces of a wall or ceiling in a room under still-air con 1t1<tms, v:h ere the
surrounding objects are only slightly higher in tempera ur;el n the
interior surfaces of the walls and ceiling. For examplg. the a g
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