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Thermal Conductivities for Various Materials

Material Thermal Conductivity (J / ssm+°C)
Diamond 1.600
Silver 420
Copper 390
Brass 110
Lead 35
Steel 14.0
Glass 0.80
Water 0.60
Body fat 0.20
Woaod 0.15
Wool 0.04
Air 0.0256
Styrofoam 0.01

Material Thermal conductivity Specific heat capacity

at 25°C (W/m K) (J/kg K) (J/m3K)

PA 6 0.25 1600 1824
PLA 0.13 1800 2340
Air 0.024 1005 1231
Wood (oak) 0.17 2000 1833
Steel 43 490 3822
Aluminium 205 870 2484
Water 0.58 4182 4190
Concrete 1.7 880 2122
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TaBLE 20.1 Elcctrical Resistivity and Thermal Conductivity of Copper and Other
Pure Conunercial Metals a1 293 K.

Relative Relative
Electrical Thermal Electrical Thermal
Resistivity Conductivity Conductivity Conductivity
(Metal 100) at 293 K, ufcm Wm k! (Copper = 100) (Copper - 100)
Silver 1.63 419 104 106
Copper 1.694 397 100 100
Gold 2.2 316 77 80
Aluminum 2.67 238 63 60
Beryllium 33 194 S1 49
Magnesium 4.2 155 40 39
Tungsten 54 174 31 a4
Zinc 5.96 120 28 30
Nickel 6.9 89 24 22
Iron 10.1 78 17 20
Platinum 10.58 73 16 18
Tin 126 73 13 18
Lead 20.6 35 8.2 8.8
Titanium 54 22 3.1 5.5
Bismuth 117 9 1.4 2.2

Adapied trom Brandes, F. AL Bd., Seuthells Metals Reference Book. Sixth Edition. Butterworth, Inc. 1983, (Used by pernission. |
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Fermi level - last occupled energy level at T = 0 In & metal, the Ferm! level is located
E3=band gap Wit [ e ] within the permitted band,
In semiconductors, the gap is small enough, soltls ga:o:n;ogﬂ;te?;grglmdclw
the therma! energy can overcome some of the electrons. 2
High energy gap
between valence and conduction bands At high temperatures, electrons in the valence band
J in conductors, there is no
is aflinsulatar st nonfislitemperine can be thermally excited to the conduction band, [the valence band to the conduction I?::d overlap J
electrons can reach the conduction band. material becomes electrically conductive. p

1ofl 2/10/2025, 10:4]




Ractiakion — emongy 'S drawsferned d’hrw&&

ewmi ¢Sion amel alogorpiion 0k ebetvo-mraguabic wares
Doer  wodk r‘eoru.'\ re CIV\Q waaAera) conta ot

/W dwo olejeets

| Ewmidled  power P = &-AeT
o o & =563 107 Wik Sdephan

\ e- emiﬁ&iv:*\a , descr bea 4o
“JJ ccupc«ci\':k ot e %e.u& <o
absorb Quer g oLedd

SQuch ermal racliation 12 ofden call ey
black @n;_hj radi afion

Black \30&5 & am O\t)dui“ ok abzorb s
all  radiatow Lallin of i surdepe  cmel
Hem  ewive v wikh perdet emineivity e=4

Tha or‘\%\n o ‘OBB radiahon (o the microseopie
Yo R 0 n o€ ko A d ot  oleedrouy {uside
atows [ wiol\e cu les ,  2inee every m_m{vﬂ

dham%{_d Pcwﬂ«id,a hoa <o owu t e-m  Wwanes




P\and‘,‘s ‘aw

x1013 2 \
O 251 TooTy. M
Ta 2 ° o
- Sta
L ’ };\- PL‘:‘M“‘& cOntant
(0] = <
i 15k fr - H&Keu&eg o
= ‘——__‘—'_'_‘—'—n-.
8 mwm:- T = Cowad
S 10}
?g 7000 K (blue star)
_ S st 5270 K (white star like our sun)
/ 4000 K (red star)
7

100 500 1000 1500 2000
Wavelength (nm)

. 1010, Black-body spectrum

—— = 4

1/10000K — —~

100
100 S aS / -~ ™~

Spectral radiant emittance, W/(m? pm)
3, S
3
®
Spectral radiance, W/(m? um sr)

100K 1 001

0-01 L] L L L L ] L L] L L] LI B T L] L L L LI I
01 1 10 100

Wavelength, ym




