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Thermal conductivity
k
Material W/m - °C Btu/h-ft-°F
Metals:
Silver (pure) 410 237
Copper (pure) 385 223
Aluminum (pure) 202 17
Nickel (pure) 93 54
Iron (pure) 73 42
Carbon steel, 1% C 43 25
Lead (pure) 35 20.3
Chrome-nickel steel (18% Cr, 8% Ni) 16.3 9.4
Nonmetallic solids:
Diamond 2300 1329
Quartz, parallel to axis 41.6 24
Magnesite 4.15 24
Marble 2.08—-2.94 1.2-1.7
Sandstone 1.83 1.06
Glass, window 0.78 0.45
Maple or oak 0.17 0.096
Hard rubber 0.15 0.087
Polyvinyl chloride 0.09 0.052
Styrofoam 0.033 0.019
Sawdust 0.059 0.034
Glass wool 0.038 0.022
Ice 222 1.28
Liquids:
Mercury 8.21 4.74
Water 0.556 0.327
Ammonia 0.540 0.312
Lubricating oil, SAE 50 0.147 0.085
Freon 12, CClzF; 0.073 0.042
Gases:
Hydrogen 0.175 0.101
Helium 0.141 0.081
Air 0.024 0.0139
Water vapor (saturated) 0.0206 0.0119
Carbon dioxide 0.0146 0.00844
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Type of insulation Effective k, mW/m - °C
1. Foams, powders, and fibers, unevacuated 7-36
2. Powders, evacuated 0.9-6
3. Glass fibers, evacuated 0.6-3
4. Opacified powders, evacuated 0.3-1
5. Multilayer insulations, evacuated 0.015-0.06
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Mode W/m? . °C Btu/h - ft? - °F
Across 2.5-cm air gap evacuated to a pressure
of 107 atm and subjected
to AT =100°C - 30°C 0.087 0.015
Free convection, AT =30°C
Vertical plate 0.3 m [1 ft] high in air 4.5 0.79
Horizontal cylinder, 5-cm diameter, in air 6.5 1.14
Horizontal cylinder, 2-cm diameter,
in water 890 157
Heat transfer across 1.5-cm vertical air
gap with AT =60°C 2.64 0.46
Fine wire in air, d = 0.02mm, AT = 55°C 490 86
Forced convection
Airflow at 2 m/s over 0.2-m square plate 12 2.1
Airflow at 35 m/s over 0.75-m square plate 75 13.2
Airflow at Mach number =3, p =1/20 atm,
Too = —40°C, across 0.2-m square plate 56 9.9
Air at 2 atm flowing in 2.5-cm-diameter
tube at 10 m/s 65 11.4
Water at 0.5 kg/s flowing in 2.5-cm-diameter
tube 3500 616
Airflow across 5-cm-diameter cylinder
with velocity of 50 m/s 180 32
Liquid bismuth at 4.5 kg/s and 420°C
in 5.0-cm-diameter tube 3410 600
Airflow at 50 m/s across fine wire,
d=10.04 mm 3850 678
Boiling water
In a pool or container 2500-35,000 440-6200
Flowing in a tube 5000-100,000 880-17,600
Condensation of water vapor, 1 atm
Vertical surfaces 4000-11,300 700-2000
Outside horizontal tubes 9500-25,000 17004400
Dropwise condensation 170,000-290,000 30,000-50,000
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