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The internal resistance of a material is equal to the reciprocal of its

so-called internal conductivity (k) multiplied by its thickness and is rep-

resented by the fraction %, or =, in the case of materials for which the

conductance is given in terms of the construction or thickness stated.
For example: The internal resistance of 12 in. of brickwork on the basis

of a value of k of 5.0 is 1752— or 2.40. The internal resistance of 2-in. hollow

clay tile based on the value of ‘C of 1.18 is —1—;—8— or 0.847. ‘

In the resistance. method, the sum of the internal resistances of all the

materials entering into the construction, is added to the sum of the surface

. . . - . 1
resistances, which are the reciprocals of the surface coefficients or—. The

resistance of a surface in still air, based on the average value of f; or 1.34
s 737 0f 0.746. The resistance of an outside surface exposed to the wind,

based on the average value of f, or 4.02 (3 X 1.34) is 4—(1)5 or 0.249. The
computed value of U obtained by the resistance method is obtained by
taking the reciprocal of the sum of the internal and surface resistances of
the construction. The solution of Examp

le V in Fig. 3, by means of the
resistance method is given in the following summary: .

’ INTERRAL
MaTrRUAL Tr;;)cngﬂu;m Connginmr Coi‘;:l’:!:nm Imn::;s
Conoucrancs fiorly
Brickwork ......... 12 X 2.400
Cement Mortar. g 0.063 .
Hollow Clay Tile..... . 2 1. 0.847 ’ .
Plaster (gypsum)._ ... b2 232 (k)| 1.34 (fy) 0.215 .0.746 " .
1 3535 0.995 "
. . 3.525-
Total resistance (R)...... 4.520 .
1 1 ‘ :

U= R =530 = 0.221 B.t.u. per hour per square foot perl deg._, fahr. -

difference in temperature between the air on the two sides of t'ﬁ'et'i"v:s(all.ﬁ"
In computing heat transmission coefficients of floors laid 'directly on-

the ground (Table 31), only one surface coefficient (f;) is used. For: .
example, the value of U for a 1 in. yellow pine floor (actual thickness,. -
%4 in.) placed directly on 5 in. concrete on the ground, is determined
as follows: - ' o T
U= 1 N 0.781 ,. 5.0 = 0,472 B.t.u. per hour per square foot
- 134 7 100 " 830 ' ' s

-per 1 deg. fahr. difference in tem

perature between the ground and. the .
air immediately above the floor. :

1 G
' N

fi .

CuapTER 2—HEAT LossES FROM BUILDINGS

7. ConNDUCTIVITIES (k) AND CONDUCTANCES (C) oF BumwpinG
TapLe - MATERIALS AND INSULATIONS

Based on Tests Conducted at the U. S. Bureau of Standards®

Note.—~TH! FFICI ARE
; T - EXPRESSED IN B.T.U. PER HOUR PER SQU.
: s IN TABLES 7-11, INCL., ARE VR
: 1 pgm:o:mlx. B:sn 1 iN. THICKNESS UNLESS OTHERWISE INDICATED BY NOTE
FOOT, PER - 3 :

Conpuc-a
DENsITY .1;.4::;' TIVITY (%)
‘ . OR
DESCRIPTION (LB. PER DEG. ¥
MATERIAL Cu. F1.) IS‘ AHR.) T(igrégu&)
t d 123.0 86 2.70
ood ......| Asbestos and comp! 9 210
Asbestos ‘b’}t,ill Board........ Pressed asbestos. P S v 60.5 86
Asgbestos 1h Chemically treated w 4 22 . 00 0.27 .
Balsam WoolR.r-—mem tween layers of PAPET o ooemionnd 2.2 20 0.7
Quilth .| Eel grass between Kraft paper. " 3.8 2 0-26
Cabots Qe Eel grass between Kraft paper.. ... .
Cabots Quild | Rigid ingulation made from sugar ‘3.2 00 0.34
Celotex....~ cane fiber. 13.2 % 0.4
10.6 90 0.30
So;igg:ig- 7.0 o0 0.27
Cg"“"’*‘bm“’,d """" 1435 90 0.32
* Cork (Eureka).. X 1 g gg 8%‘;
- Flax fiber 130 90 0.3t
X
S eeeeeennnne] Gypstm between layers of heavy 2 606
GYPlaP o Yaper (4 in. thick) ) w8 » 2.60
irinsulb. |} 75%, hair; 25% jute g2 2 0.2
Hairin T 509, hair; 50% jute.—. o2 2 928
LSl o Feited cattle hair 13:0 % 025
ﬂ:‘iﬁ Felth_ Felted cattle hair. ne 0 1.370
i 24.0 90 0.
{333{:: or Pyroceﬂ 2 g : 8 gg 8'22
Insulex of Eyrocs llular gypsum—dry.... 12, .
oot ot Pyrocell - (l:!?gil:l insulation made from wood pulp.. 123 % g :%
Tpsulite, | Flax fibers between paper_.................| .8,
Dinofeleh.— Rock wool, flax and straw pulp with 14.3 00 0.40
Lith binder. - 183 » 9.4
M ia (Rigid). %5% ma 15% a3 & %gg- —~
Plaster. . yDs s i - 31 o3 -
1 About in. particles......—. ‘37
R ted cork . Rgcok w,(fol block with binders. igg % 3.27 )
Fibrous material, made from 109 ol o057
Fibrous material made from rock R . 9-28
Fibrous material made from rock....... 182 o 029
Fibrous material made from rock—.——. ey . 930
&fgi ary . "86 0.71
inary..
" um mixed with sawdust between eob
i e e @i Hieb| 07 | @ | g
- .| Shredded paper with sili - . % 928
%%‘;‘;;ElatEL Jute and asbestos fibers, feited..... 1(7) g ol 937
Thermofelth- gmr ?1“?1 as%?l:gg ggep?‘hff_“‘d’“ 34.0 90 g g(z)
Ty, fiufly, . o 0 :
Thermofl D1y, flufiy, flaked gypsum.___. 260 % 052
Thermofillh Dry, fluffy, flaked gypsum 192 2 9.3
Torfoleum __.. .| Peat moss compressed into shee! ). " '
i " 20 0 0.58
-{ Across grain 2(8)(8) 80 938
Across grain >3 ot 958
Across grain on'3 o0 8.3
Aeroms BT I 44.3 86 1.10
Acrogs grain. . 343 8 i
Aeross Brain 34.3 86 0.98
. | Across erain 31.2 86 0.78
‘White Pine......... ) Across grain, . -

=in addition to the conductivity values o1 the Bt e terila has bech done by the ate
ini issi various 04 . . . 0 .
glfonimgo‘gnul!le. gﬁetnu:::nl?‘lxs;fx?xil\? J. Wood of the Engineering Experiment Station of Pennsylvania State
COIL?S} thickness stated or used in construction, not per 1 in. thickness. .
. ot it 0. Th
?'llyl:)etgxﬁﬁ::ﬁvity of plaster varies with the composition. Note range of vatli“al fnl::;l?ggn:loug L?vity o!i:
e e Tant thot Drost::)xgly abou‘t_esd.oﬁm?en‘mou%ntigf tgfcfom:atvegl does not appreciably
that it i om appli an % o 4 s R 1 ’
'gi’faesgtermaengvggl{atﬁn::ﬁssionsof a construction, excepting in the case of (t:tuu uné&s:lite% v?ll?z - Annual
e 92D Reviond Chgsiﬂ' }:i:lretgr g; mte’l!};r;&g:i;:eo‘fn?:slﬁ;?i‘nxol\‘ll[l:ntcﬁalﬁ for a more compre-
i ised to 1924, en ., Heat Tr on L for ore:
lﬁ:&tgcélglzii&e :lfsel:iwt transmission data relating to building and insulating materials.
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