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WAVELENGTH AND AVERAGE TEMPERATUKE

MATERIAL

9.3u H.Apu 3.6u 1.8u
100 ¥ 500 I 1000 I
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2500 I Solar
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Polished.. 5o s vsmeanmommes sans
O%idi7Z60 =z o mrnaimas s siaes
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Surfaceroofing.................
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Polishied ..« .ws s orom o v srosesie i
OXIAIZO 2 5 e oo wrmimieiornalal 08 mass
Chromium
PolislicdLsmmmmpnemvsrmersrammy
Copper

0.04 0.05 0.08
0.11 0.12

0.4 0.32 0.27
0.2
0.9

.22
94| 042 |\ 060 | 0.34

0.10

.26 0.40

Poligled: s ssennaisng  nkeiag
Oxidized .« oeis s s snen soe cora -
Iron ]
Polishets s cvamesoninns
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Galvanized, new. ..
Galvanized, dirty

. Silver
‘Polished. . . . .9,

Stainless steel
18-8, polished. .
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Tungsten filamen

Zinc
l’ollsh(-d .........

.18 0.17
A7 .

.13 0.25
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Building and Insulating
Ashestos paper. .. .........
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Tire clay:, .
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Waler. . ocvumns oun R B A G i
Carbon
T-carbon, 0.9 per cent ash. s
LY (170 1) AN ————————

~0.75
0.81
~0.4

hed

0.96

0 95 0.5
~0.94
0.95

~0.97%
~0.96

0.82
~0.72
~0.93

0.90

0.80 0.79

~0.3

0.49

0.45°

0.6
0.89

0.74
0.30

~0.2*

0.11

©0.35¢
0.46

0.93
0.7
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Heat Transfer by Radiation ; Principle of Heat Transfer Third Edition. 1976
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other

Alumifium foil|, bright . ... O E— 05 0.03
Alurmi heet .. 2 fi2 0.06
mum;ﬁ ¥ ,
polished . .. .....ov... 75 to 84 L LFJ 0.20 0.11
Steel, galvanized, bright. . 70 to 80 0.25 0.24 015
Aluminumgpaint ........ 3010 7 0.50 0.47 0.35
ildi
wﬁmﬂﬂn@wgwaﬁom
egular glass 77 0.72
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Heat Flow ; Mechanical and Electrical Equipment for Building 7th Edition, 1986
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Thermal Resistances of Plane® Air Spa

Val "
Values apply only to air spaces of uniform urfuces with no leakage of air to or from the

space. These conditions are not normally present in standard building constry ccurate values are required, use overqll U-
factors determined for your particular consia ¢h calibfated hot.bo $8-77) or guarded hot qu. (ASTM-C-236) testing.
Thermal resistance values for multiple air'sp f d on/carefl *’*\;‘L nean temperature differences for each air space.
Position Direction Alr Sp : Spacet . el 0.75-In. Alr Spaced
T L .
Alr Heat Temp,® ’ I ﬁ m ‘\\;\. Value of Eb¢
Space Flow (F) (dej J | ) ) 2 0.03 0.05 A 0.5
90 g & ) : 0.9 073 . 234 2.22 1.61 1.04
50 0 i . 26 0.75 1.71 1.66 1.35 0.99
50 L1 34 230 221 130 1.16
Horiz. Up 0 A2 0.91 1.83 1.9  1.52 1.16 3
0 \ 1.00. 2.23 2.16 1,78 1.31 X
=50 12 1.04 1.7 1.74 1.55 1.27 X
-50 1.4 .16 2.16 2.11 1.84 1.46 .20
90 0.76 2.96 2,78 1.88 1.15 0.81
50 0.83 1.99 1.92 1.52 1.08 0.82
45° 50 0.90 2.90 2,78 2.00 1.29 0.94
Slope Up 0 1.02 2.13 2.07 1.72 1.28 1.00
0 1.10 2.72 2.62 2.08 1.47 1.12
~50 1.17 2.05 201 176 1.41 1.16
=50 1.33 2.53 2.47 2.10 1.62 1.30
0. 3.50 324 2,08 1.22 0.84
049 291 2.1 2.01 1.30 0.94
: 3.70 346 235 1.43 1.01
Vertical 3.14 302 232 1.58 1.18
mn 359 2.64 1.713 1.26
2.9 2.8) 2.36 1.77 1.39
172 360 287 2.04 1.56
3.53 327 2.0 1.22 0.84
3.43 3.23 2.24 1.39 0.99
45° 3.81 3.57 2.40 1.45 1.02
Slope .15 3.57 2.63 1.72 1.26
4.12 391 2.81 1.80 1.30
45 3.78 3.65 2.9 2.05 1.57
47 4.35 4.18 3.22 2.21 1.66 .
0.77 3.55 329 210 1.22 0.85
0.91 IS 352 238 1.44 1.02
3 359 241 . 145 1.02
Horiz. 4 2.83 1.81 1.30
4.02 2.87 1.82 1.31
. 4., 41 3.36 2.28 1.69
1.47 4.71 4.51 3.42 2.30 1.71
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. Thermal Resistances of Plane® Air Spaces (Continued)

Position Direction Alr Space 1.5-In. Air Space? 3.5-n. Alr Spaced
of of Mean Temg
Alr Heat Temp,® Dift, Value of E¥¢ Value of b€
Space Flow (F) ; 0.05 0.2 0.5 003 005 0.2 0.5 0.82
% 2.84 266  1.83 .13 0.80
50 209 201 1.58 1.10  0.84
50 280 266  1.95 1.28 093
Horiz Up - 0 225 218 1719 1.2 1.0
0 2.71 262 2,07 1.47 1.12
-50 219 214 186 1.47 1.20
-30 265 258 218 1.67 1.33
% 3.8 29 197 .18 0.82
50 226 217 167 115 0.86
4s° 50 312 295 210 1.34  0.96
Slope Up 0 242 235 1.9 1.38 1.06
0 298 287 223 1.54 1.16
-0 234 229 197 1.54 1.28
—%0 287 279 2.3 1.75 1.39
%0 369 340 2,15 124 0.88
50 0.90 267 255  1.89 1.25 091
50 1.02 363 340 232 1.42 1.01
Vertical Horiz, ===gp= 0 % 2.88 278 217 1.51 1.14
0 : 349 333 2% 1.67 1.23
-$0 1.33 282 275 230 .73 1.37
-50 .48 340 330 2.67 1.94 1.50
% 0.91 4,81 43) 249 134 090
50 1.00 3.51 330 228 1.40 1.00
45° . 50 1.09 474 436 213 1.87 1.08
Slope Down 0 1.27 3.81 3.6 266 1.74 1.27
0 1.37 459 432 102 1.88 1.34
. -50 1.54 377 364 290 208 1.87
-0 1.70 45 432 331 2.28 1.68
% 094 1007 819  3.41 1.87 1.00
50 1.1 9.60 8.17  3.86 1.88 1.22
50 1.} .15 927  4.09 1.93 1.24
Horiz. Down 0 ) A9 1090 9.52 487 247 1.62
0 16 1197 1032 508  2.52 1.64
-50 ; 11.64 1049 602 3.2 2.18
—50 210 .0 1298 11.56 636 334  2.22

*Thermal resistance values were'.détarr_hined ftbé the ﬂa'l'a R = 1 sre C = h, + Eﬂhc is the conduction-convection coefficient, Eh,

is the radiation coefficient = 0.00686E ((t, + )/100)3, and t,, is the mean temperature of the air space. Values fer h, were determined

from research data (National Bureau of Standards); such as those presenteg ig 1954 in Housing Research Paper No. 32 (HRP No. 32) by the
0.001

Housing and Home Finance Agency (Gover t ic i .C.). For interpolation from Table 4.4 to air space thicknesses
less than 0.5 in. (as in insulating wi H:; ; '

‘ ,,u h, = 0.159(1 + tm) /1,
where | is the thickness in inches, and h, is assumed to represenf heat transfer by,eenduction alone through air.
bInterpolation is permi f Vi ré) t © ffi ittance E. Interpolation and
moderate extrapolation for air S gri .5 ingar i s | '
°Effective emittance of the space E is given by 1/E = 1/e, + 1/e, - 1, where e, and e, are the emittances of the surfaces of the air space.

9Credit for an air space resistance value cannot be taken more than once and only for the boundary conditions established.
“Resistances of horizontal spaces with heat flow downward are substantially independent cf temperature difference.

. ' ,
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