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APPENDIX VI

Thermal Properties of some Common Substances

THIs table is intended only to indicate the orders of magnitude likely to occur
in practice; for fuller information, and for the variation of the thermal properties
with temperature, the International Critical Tables, or other standard works
giving physical constants, may be consulted. The values for non-metals are to
be regarded as rough average values only, as there may be large differences

between the thermal conductivities of different samples of the same substance.
The units are c.g.s., calorie, and °C,

Density Specific heat | Conductivity | Diffusivity

Substance P ¢ K x
Silver 10-49 0-0556 1-00 1-71
Gold . 19-30 0-0308 0-70 118
Copper 8-94 0-0914 0-93 1-14
Magnesium. 1-74 0-240 0-38 0-91
Aluminium. 2-70 0-206 0-48 0-86
Zinc . 7-14 0-0917 0-27 0-41
Tin . . 7-30 0:0534 0-15 0-38
Brass (70:30) 8-5 0-09 0-25 0-33
Platinum 21-46 0-0315 0-17 0-25
Lead . . . 11-34 0-0302 0-084 025
Mild steel (0-1%, C 7-85 0-118 0-11 0-12
Cast iron . . 7-4 0-136 012 0-12
Bismuth . . 9-80 0-0292 0-020 0-070
Mercury 13-55 0-0335 0-020 0-044
Non-metals
Air 0-00129 0-240 0-000058 0-187
Granite 2:6 0-21 0-006 0-011
Limestone . 2-5 022 0-004 0-007
Sandstone . 2-3 0-23 0-008 0-011
Average rockt .. e 0-0042 0-0118
Tce . 0-92 0-502 0-0053 0-0115
Glass (crown) 2-4 0-20 0-0028 0-0058
Concrete (1:2:4) . 2-3 0-23 0-0022 0-0042
Brick (building) . 2-6 0-20 0-0020 0-0038
Snow (fresh) 01 0-5 0-00025 0-0050
Soil (average) 2.5 0-2 0-0023 0-0046
Soil (sandy, dry). 1-65 019 0-00063 0-0020
Soil (sandy, 89, moist) 1:75 0-24 0-0014 (0-0033
Wood (spruce, with grain) . 0-41 0-30 0-00055 0-0045
Wood (spruce, across grain) . 0-41 0-30 0-00030 0-0024
Water ! 1-0 1-0 0:00144 0-00144
Ground cork 0-15 0-48 0-0001 0-0014

T Kelvin, cf. § 2.14.
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Table 1: The Complimentary Error Function
2 n
erfc () = 14—1 e~ du
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n erfc(n) ] erfc(n)
0.0 1.0000 1.1 0.11980
0.05 0.9436 1.2 0.08969
0.1 0.8875 1.3 0.06599
0.15 0.8320 1.4 0.04772
0.2 0.7773 1.5 0.033%
0.25 0.7237 1.6 0.02365
0.3 0.6714 1.7 0.01621
0.35 0.6206 1.8 0.01091
0.4 0.5716 1.9 0.00721
0.45 0.5245 2.0 0.00468
0.5 0.4795 2.1 0.00298
0.55 0.4367 2.2 0.00186
0.6 0.3961 23 0.001143
0.65 0.3580 2.4 0.000689
0.7 0.3222 2.5 0.000407
0.75 0.2889 2.6 0.000236
0.8 0.2579 2.7 0.000134
0.85 0.2293 2.8 0.000075
0.9 0.203] 29 0.000041
0.95 0.1791 30 0.000022
1.00 0.1573
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Vertical planes and cylinders
[vertical height L < 1 m (3 ft)]

<104 136 & (P
104-10° 059 (M)
> 10° 0.13 1 (M1)
Horizontal cylinders :
[diameter D used for L and D < 0.20 m (0.66 3]}
: <10~% 0.49 0 (P1)
107%-1073 o £ (P
10721 109 2 (P))
1-10* 19 TP
104-10° 053 3 (MD
>10° 0.13 3 (P1)
Horizontal plates 3
Upper surface of heated 10%-2 x 107 054 (M1)
plates or lower surface 2 x10"-3x10'° 014 f (M1)
of cooled plates 3
Lower surface of heated 10%-10"! 0.58 1 (F1)
5

plates or upper surface
of cooled plates

- For a vertical plate at constant temperature and
having a height of less than 3 ft, the average natural
convective heat transfer coefficient is given by the
following equation (

3.2 C_u\m
Nu = 2L - L°p°g BAT “p
k n? k

a(GrPr)m
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