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Table 7.1 Thermal conductivities and diffusivities

Material Thermal Thermal
conductivity diffusivity
MW/mK) a(m?/s)

Copper (solid) 384¢ 8.8 x 107"

Aluminium (solid) 230° 8910 ¢ D ata fO I th erm al
Alumina (solid) 25.6° 82x 1072 . .

Glass (solid) I 45x 1077 CondUCt|V|ty and
Polyethylene (solid) 0.35% 1.7x1077% . ..
Polyurethane (solid) 0.25¢ th e rm al d Iﬁu S IV I ty
Polystyrene (solid) 0.15° 1.0x1077%

Air 0.025° -

Carbon dioxide 0.016° -

Trichlorofluoromethane (CCl,F) 0.008* -

Oak (p"/ps = 0.40) 0.150° -

White pine (p"/ps = 0.34) 0.112* -

Balsa (p"/p, = 0.09) 0.055* -

Cork (p*/p, = 0.14) 0.045 -

Polystyrene foam (p*/p, = 0.025) 0.040° 1.1 x 107"

Polyurethane foam (p*/p, = 0.02) 0.025° 9.0x 1077°

Polystyrene foam (p*/ps = 0.029-0.057) 0.029-0.035

Polyisocyanurate foam, (CFC-11) (p" = 32 kg/1113) 0.020¢
Phenolic foam, (CFC-11, CFC-113) (p* = 48 kg/m?) 0.017¢

Glass foam (p”/ps = 0.05) 0.050¢
Glass wool (p*/ps = 0.01) 0.042¢
Mineral fibre (p"/p, = 4.8-32 kg/m?) 0.046¢

All values for room temperature.
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Cond. Vs. Relative Density
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Cond. vs. Cell Size
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Case Study:
Optimization of Relative Density
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Case Study:
Optimum Relative Density

Table 7.3 Data for optimization case study

Extinction coefficient of solid polymer, K 567 x 10°m™"
Emissivity factor, 3, 0.5

Conductivity of solid polymer, 0.22W/mK
Conductivity of gas, A, 0.02W/mK

Mean temperature, 7 300°K

Stefan’s constant, o 5.67 x 10°* W/m?K*

Gibson, L. J., and M. F. Ashby. Cellular Solids: Structure and Properties. 2nd ed. Cambridge
University Press, © 1997. Table courtesy of Lorna Gibson and Cambridge University Press.
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Case Study:

Insulation for Refrigerators
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