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TasLs 1. ConNpucrances (C) FOR SURFACES AND AIR SPACES
AR ds values ezp d in Btu per (hour) (square foot) (Fahrenheit degres temperature difference).
Section A. Surface Conductances for Still Aire
Postrion DirecTION SURFACE EMISSIVITY
OF SURFACE or HeAT FLow
. e = 083 ¢ = 005
Hort: 1 Upward 1.95 1.16
Horl \l Downward 1.21 0.44
Vertical . 1.52% 0.74
Section B. Conductance of Vertical Spaces at Various Mean Temperatufesb
MEAN CONDUCTANCES OF AIR SPACES FOR VARIOUS WIDTHS IN IncHES
TeEmp :
Fime D=6 | 028 0.250 0.364 0.493 0.713 1.00 1.500
20 2.300 1.370 1.180 1.100 - 1.040 1.030 1.022
30 2.383 1.425 1.234 1.148 1.080 1.070 1.065
40 2.470 1.480 1.288 1.193 1.125 1.112 1.105
50 2.560 1.535 1.340 1.242 1.168 1.1562 1.149
60 2 1.590 1.390 1.295 1.210 1.195 1.188
2.730 1.648 1.440 1.340 1.250 1.240 1.228
80 2.819 1.702 1.492 1.390 1.285 1.280 1.270
90 2.908 1.757 1.547 1.433 1.340 1.320 1.310
100 2.990 - 1.813 1.600 1.488 1.380 1.362 1
110 3.078 1.870 1.650 1.534 1.425 1.402 1.392
120 3.167 1.928 1.700 1.580 1.467 1.445 1.435
130 3.250 1.980 1.750 1.630 1.510 1.485 1.475
140 3.340 2.035 1.800 1.680 1.550 1.530 1.519
3425 2.080 1.852 1.728 1.592 1.569 1.559
Section C. Cond and R of Air Sp:
Faced on One Surface with Reflective Insulatione
TeMpd RESISTANCE*
- Dy CONDUCTANCE* 1
LOCATION AND Dxnz«;ﬂog Fanr DeG ©) <
PosITION OF HEAT
Alr Seace FLow No. of Air Spaces No. of Air Spaces
Winter
1 2 3 1 2 3
Rafter Space
(8in)
Horizontal Down 45 0.10 | 007 10.00 | 14.29
Horizontal Up 45 0.27 0.7 3.70 5.88
Horizontal Down 25 0.09 0.06 11.11 | 16.67
Horizontal Up 25 0.2¢4 0.16 4.17 6.25
30 deg slope * Down 45 0.15 | 0.10 6.67 | 10.00
30 deg slope Up 45 0.25 0.17 400 588
30 deg slope Down 25 0.13 0.09 7.69 | 1111
30 deg slope Up 25 023 | 0.14 435 | 714
Stud Space
(3%% in.)
Vertical/ 30 0.34 2.94
Vertical 40 023 | 0.13 435 | 7.69
Vertical/ 15 0.32 3.13
Vertical 20 0.18 | 0.11 5.56 | 9.09
Vertical? 30 0.46 2.17 -

¢ Radiation and Convection from Surfaces in Various Positions, by G. B. Wilkes and C. M. F. Peterson
(A.8.H.V.E. TransacTioNns, Vol. 44, 1938, p. 513).

8 A S.H.V.E. Research Report No. 825—Thermal Resistance of Air Spaces, by F. B. Rowley and A. B.
Algren (A.S.H.V.E. Transacrions, Vol. 33, 1929, p. 165).

¢ Thermal Test Coefficients of Aluminum Insulation for Buildings,
E. R. Queer (A 8.H.V.E. Transactions, Vol. 46, 1040).

d Temperature difference is based on total space between plaster base and sheathing, flooring or roofing.
. * These air space conductance and resistance values are based on one reflective surface (aluminum) hav-
ing an emissivity of 0.05 facing each space and are based on total spacé between plaster base and sheathing,
Booring or roofing. The rafter and stud apaces are divided into equal spaces.

/ Stud space is lined on plaster base side with loose paper with aluminum on surface facing air space.
The resistance of the small air space between the plaster base and paper was 0.43.

¢ Radiation and Convection Across Air Spaces in Frame Construction, by G. B. Wilkes and C. M. F.
Peterson (A.S.H.V.E. Transacrions, Vol. 43, 1937, p. 351).

* The ded surface conduct: for calculating heat losses for still air for non-refiective surfaces
is 1.65 Btu. For a 15 mph wind velocity, the recommen ed value is 6.0 Btu. These coefficients were de-
rived from Fig. 3 which was based on tests conducted st the University of Minnesota, and apply to vertical

:“

Heat Transmission Coefficients of Building Materials

TasLe 2. ConpucTiviTiES (k) AND ConNpucrances (C

INsuLATING MATERIALS
These constants are espressed in Biu per (hour) (square foot) (Fakrenheit
p g

Conductivities (k) are per snch thick nd
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) oF BUILDING AND

degres temperature difference).

by G. B. Wilkes, F. G. Hechler and

construction stated, not per inch thickness, are for thick il
CowvucTrviTy Restsrancs
Dawsrrr| MEAN OR
Material Description (I3 pEa &m" Coxvucrancs | Per Inch Tth kess §
o i C
Co Fr) |(Fass Thicknesal "Lited | 2
® | © (1) D) E
BUILDING BOARDS Compressed d k —
A mpressed cement 20d asbestos she
(NON-INSULATING).oconerruenerr. | Corrugated asbestos boaxd“.,.ﬂ......f:t:—: l% 4 lil;g - py - 3
Pressad asbestos mil! board W 5 i = |8
Gy;;sl:xm board—gypsum between layers ) - L1 - 8
of heavy paper.
3 bey o .| 623 70. 0 - @)
346 in. gypsum board - o 0%
finaren ..90 282 e 0.35
FRAME CONSTRUCTION | 1in.frsheath = - -
A N h in. fir sheathing and buildi
REME CORSTRY 1. .1 rohes hing anub :ﬁlq?: x;l.‘;rr vy M 30 o 0.86] 116 |4
yellow pine lap sidiny 20
L D n sidin: T ) T 0501 ... 200 | (4
alucco.......... 20 »
Piue lap sidisg and building paper, siding| ~ | | 777 082 — 1z @
Y4Hm. wgd-‘i i 16 0.85 118 )
ellow pine lap siding.........cocomeeurnene. - —_— X h
peiding. - PR 128 .. 0.78 &)
MASONRY M.
BRICK.coee..... gamp or #ek........... 5.00 020
ommon yellow clay bricks ¥ = 2 _— @
Orz tier yellow common clay brick, one 48 - ot - W
tier face brick, approx. 8 in. thicke. .| J— 130 |(4)
Ciax TiLE, BOLLOW....ocooconeee 2in. Tile, % in. plaster both sides... 110 .
4in. Tile, b4 in’ plaster both sides 100 e @
gllm T'Igle' 33in. phst;xh both sides 105 ;g ;;
2. Tile, average of 8 t; W §
53, 63, 84, 66, 67, 90, o ey o e
12in. Cloy tilo wall: 8in.x50n.x 13in,| - @
) and 40 X580, X 12008, o] e 3.84
CONCRETE wvoeercam e =
Send and gravel aggregate, various ages —
and M8, .o o | e - -1, 6&3 s — 1 (5)
Sand and gravel aggregal 008 -
i s mv; 28 L NE—— }g ;5 12.6 . 0.08 4)
Cirder aggrega; 97 7:; PY) o 098 0
Steam truﬁeﬁ]ime&tﬂnea 2g aggregates 746 75 4.27 = EYH H
Puuice (Mined in Califoraia) sggregates.| 850 | 75 | 242 | = | o31 9
Exparded burned clay aggregates N 59’9 75 ¢ . Ok 4
Burned clay aggregates .. e 7; EX It 058 ]
Blaat furneee slag aggregate.._. 76'0 70 188 = o — 3
Expandod vermiculite aggregs 20 (oo | =1 | — &
vermiculite eggregate..... 26.7 $0 0.76 = 132° p— (3;
A\'ninonmm:
U. S. Bureau of Standards, testa based on 1 b d by fact

2 i ’
\ JA.CC.P Willard, L. C. Lichty and L. A. Harding, tests conducted at the University of Illinois
fotus” eebles, tests conducted at Armour Institute of Technology, based on samples submitted by manu-

‘4
F. B. Rowley, et al, tests conducted at the University of Minnesota.

5 A.S.H.V.E. Research Laboratory.

s
E. A. Allcut, tests conducted at the University of Toronto,
a P y
See Thermal Conductivity of Building Materials, by F. B. Rowley and A. B. Algren (University of

Minnesota Engineering Exzperiment Station Bulletin No. 12).

5 o
eat Transmission Through Insulation as Affected by Orientation of Wall, by F. B. Rowley and C

H.
E. Lund (AS.H.V.E. TraNsacTIoxs, Vol. 49, 1843, p. 331)

< Lo .
The Effect of Convection in Ceiling Insulation, by G. B. Wilkes and L. R, Vianey (A.8.H.V.E. Trans-

Acrions, Vol 49, 1943, p. 196)

4 Sce A.8.H.V.E. ResearcE RePorT 0. 915—~Conductivity of n « L. Hot
R N ductivity of Concrete, by F. C. H ughten and Carl
91 2 4 y d

Gutberlet (A.S.H.V.E. Transacrrons, Vol, 38, 1932, p. 47)

A . S

; Seo Heating, Ventilating and Air Conditioning, by Harding and Willard, revised edition, 1932

, ie;glﬂsw, U. 8. Department of Commerce, National Bureau of Standards Washington, D' (o] ’
ng, 0.15 in. thi i ' sot), oo

ua.%_ ick (1.34 1b per square foot), coverad with gravel (0.53 1b per square foot), combined

thickness assumed



