180 CHAPTER 9 1950 Guide

TapLE 4. ConpucTivITIES (k) AND CoNDUCTANCES (C) USED IN CALCULATING Hear
’ TransmissioN CoperrICiENTS (U) IN TABLES § To 18
These wnatému are expressed in Btu per (hour) (square foot)] (Fabrenh(eé‘l) degree temperature difference).

onductivities (k) are per inch thickness a n are for thickness or
( construction stated, not per inch thickness.

CoxoucTiverr Reastancs
[+):3
MATERIAL DESCRIPTION CoxpucTancs | Per Inch | 1, fot
Thick icknes
‘ 1y |
*) (4] (_ 1
& ) (C )
AIR SPACES
BOUNDED BY ORDINARY MATERIALA......| Vesticals, 3 in. or more In width... ... — 1.10 — 0.81
BOUNDED BY ALUMINUM POTL...o.......| Verticale, 34 in. or more in width..vooecor. I S 048 - 217
EXTERIOR FINISHES (Frams Walls)
Baicx VENEESR. 4 in. thick (nominal). P 227 . 04
Srocco {1 18.). 0.08 ..
Woop § LES... 128 J— 0.78
Yeiurow Prvm Lar Sinixa 128 — 0.78
INSULATING MATERIALS
AvvmiNux For Beo Air Spaces. o S J— Jr—
BaT8 AND BLANKET oo .. | Made from mineral or vegeiable fiber or| 027 . 3.70 —
animal pair, enclosed or open..
CORKBOAED. Pure, no added binder. 1 o030 3.33 o~
InsurLaTING BoOARD, V. ble fiber. 033 3.03 w—
Minersr Woot..... Fiber made from reck, slagor gless. | 027, 3.70 —
V. ITB. E ded 048 2.08 —
INTERIOR FINISHES
CourosrTioN WALLBOARD, 2.00, —
Grraru PLasTER. 030 J—
Gresux Boakp (34 18.). i d . 0.37
Greogu Late (34 1nv.) anvp PrasTeR....| Plaster thick d 34 1n z — 042
InswaTing Boaro (34 1v.) Plain or d ted P 0.68 — 152
IxavrLating Boano Late (34 ) arp
PrasTer.. .. Plaster thick d 34 1o, J— 0.80 — 1.67
Insvraming Boanp Lata (1 1x.) axp
PrasTer Plaster thick d 35 in . 0.31 — 318
METAL LaTa ANDPLASTER oo ... Plaster thick d 3{ in —— | 440 — 0.23
Prrwoop (34 1n.), Pizin or d d N R 212 — 047
Woop LaTa 1D PrasTer. e esmssssssssssismssassessessmaser s sspssssssssed| | v " 250 | e 040
MASONRY MATERIALS
Brick. Adobe, d 4 in. thick ———— 0.89 —— 112
Barex. Common, d 4 in. thick 1.25 — 0.80
Brick Face, d 4 in. thick 230 R 043
CxueNT MORTAR. " 0.08 J—
3 1N, CraY TrLE (ROLLOW) 1.28 . 0.78
4 1, Cray Ties (BoLiOW 100 | . 1
6 18, CraY TrLB (HOLLOW 0.64 . 157
8 IN. CLAY TILD (BOLLOW, 0.60 — 167
10 1N, Cray TILA ?zonmw 0.58 o 1.72
12 1. Cray TiLB (BOLLOW] 0.40 . 2.50
‘1‘6 1N, CLAY TILE (HOLLOW, ikt it 031 i 3.3
C Sand and gravel aggregate. J— 0.08 J—
3 1n. CONCRETE BLOCES... .| Hollow, cinder aggregate... 1.28 — 0.78
4 15. CONCRETB BLOCK®..... .| Hollow, cinder agaregate.. 1.00 - 1.00-
81r. C BLOCES, Hollow, gravel aggregate._. 1.00 P 100
12 1. CONCRETB BLOCKS. oo e ernemssens Hollow, gravel aggregate..... 0.80 — 1.25
8. C BLOCKS., Hollow, cinder aggregate... 0.60 — 1.66
12 1. CONCRETR BLOCKS. .. ..| Hollow, cinder aggregate..... 053 | —em 188
8 1. CONCRETD BLOCKS..... .| Hollow, light weight aggregatcd. 0.50 — 200
12 1n. CoNi BLOCKS. Hollow, light weight aggrezated... 047 v 213
GYPBUM FIBER CONCRETH.....ceorerrceveene| 8758 DT ceTt gypoum and 12}¢ per cent
wood chipe. o
3 1v. GrPsoM TILE. Hollow. 1.84
4 1n. Grpaou TILD. Holfow. 218
Srucco. —
TiLE AND TRRRAZZO. Far flooring ———
SronE ———

& Conductance values for harizontal air spaces depend on whether the heat fiow is upward or downward,

but in most cases it is sufficiently accurate to use the same values for harizontal as for vertical air spaces
b Expanded alag, burned clay or pumice.
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Tasue 4. ConvuctiviTies (k) ANp Coypuctances (C) Usep In CarcuraTing Hear
TransuissioN CoEFFICIENTS (U) IN TaBLES 5 70 18—Concluded
These constants are expressed in Blu per (kour) (squa;; Joot) (Fahrenheit degree temperature difference).
Conducts

wctivities (k) are per inch thickness and conductances (C) are for thickness or
conatruction stated, not per snch thickness.

Coxvuerivrry Resisrance
OR
TERIAL DESCRIPTI N Per Inch| For
MATE: R ON Coxpucrancs Thicknes| Thikuess
1y | (N
@®) (4] (_.) 2
, 2) | (&
ROOFING MATERIALS . -
ABBESTOS SHINGLES o romsemmemnecrrremsen et sss st e ntan s sssnssasssssssimsssonss | aneren - 6.00 — 017
ABPHALT o ey 6.50 J— 0.15
Boik Roormme A ed 3% o R 3 — 0.28
Heavr Roil Roow BRSSO I 650 | 015
S1aTE, A d 34 i, - 10.00 20.00 0.10 0.05
Woop SmngLES ————— 1.28 . 0.78
SBEATHING
Greav {34 IN.). 2821 e 0.35
IxsoraTing Boarp (334 1), 042 | ... 237
Prrwoop (%4 IN.) . 2.56 e 039
Fra or Yrizow Pive (1 1N). Actual thick 34 in, 1.02 | - 0.98
FIR, PLU3 BUILDING PAFER Actual thick ¥ in. 0.86 { ... 116
SURFACES :
StInL ar Ordinary materials, vertical...| ... 1.65 . 0.61
15 MP3 WIND VELOCITY. Ordinary fiective materials, vertical...| ... 6.00 J— 0.17
WOODS
Fir saEaTEING (1 IN.) BUILDING PAPER
AND YELLOW PINE LAP SIDING. _— 0.50 i 2.00
- Marie o 0k 115 | s 0.87 —
YerLow Pine oR Fin. 080 | ... - 1.25 —

sion U; of the insulated construction may be compared with the corre-
sponding coefficient ‘U without insulation. Attention is called to the
necessity of applying the insulating material in accordance with the manu-
facturer’s specification. The engineer must evaluate carefully the eco-
nomic considerations involved in the selection of an insulating material
as adapted to various building constructions. Lack of proper evaluation,
or improper installation may lead to unsatisfactory results. :

3

Computed Heat Transmission Coefficients

Computed overall heat transmission coefficients of many common types
of building construction are given in Tables 5 to 18, inclusive, each coeffi-
cient being identified by a serial number, except in Table 18. For example,
the coefficient U of a brick veneer, frame wall with wood sheathing and
L-inch of plaster on gypsum lath is 0.27 (Wall No. 28-C in Table 5) and with
2-inches of blanket or bat insulation, the coefficient would be 0.097 (No.
49-B in Table 6).

In the analysis of any wall construction for the purpose of calculating
the overall coefficient of heat transmission U, it is first necessary-to deter-
mine the paths of heat flow, that is, whether they are parallel or series,
or a combination of both. This is in accordance with the basic laws of heat
transfer which state that in parallel flow the conductances are additive,
while in series flow the resistances are additive. - Likewise, in order to de-
termine the total resistance for the wall, the conductance must be known.

The importance of this analysis cannot be over-emphasized. This is
especially true in wall constructions in which there are parallel paths of
heat flow, and one path has a high heat transfer, while others have a low
heat transfer. _ .

The method of making this calculation can best be shown by the fol-
lowing example and Fig. 4. As this wall was tested by the hot box method



