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Thermal Conductivity (K ) :
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* The thermal conductivity of a material is a measure of the ability of the material to conduct
heat. A high value for thermal conductivity indicates that the material is a good heat conductor
and a low value indicates that the material is a poor heat conductor or insulator.
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Mechanism of heat Conduction Solia Lquid ™

* In solids, heat conduction is due to two effects: the lattice vibration and the energy transported
via the free flow of electrons. b
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* The relatively higl) thermal conductivities of pure. metals are'pfimarily due to the free electron
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« Metals are good electrical and heat conductofs because they have [ree electrons as well as
lattice vibrations.

+ Non-metals do not have free electrons; meaning they arc electrically non-conducting materials.
Crystalline solids such as diamend and semiconductors such as silicon are good heat conductors
but poor electrical conductors, Asa result, such materials find widespread use in the electronics

industry. Despite theig higher price, diamond heat sinks are used in the cooling of sensitive
electronic components,
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Mechanism of heat Conduction in liquids and Gases:
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The Thermal conductivities of some
malerials at room temperature
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. oomrs Material k. Wim . °C*
A . :t:: " Diamond 2300
:I‘.‘IIRIS Silver e d Silver 429
" ~ il B Copper 401
“"}‘r‘,ﬂ;\.‘i -l Gold 317
[Buiae o : . Aluminum 237
. Naterere Mungascie | Quorie lron 80.2
o : - Mercury (1) 8.54
- Glass 0.78
, . . Brick 0.72
ey fad Water (1) 0.613
' Human skin 0.37
w__ RGP Wood (0ak) 0.17
Helium (g) 0.152
Soft rubber 0.13
Glass fiber 0.043
Air (g) 0.026
Urethane, rigid foam 0.026

Effect of temperature on thermal conductivity :

1. Solids:

« In the case of pure metals and alloys, the thermal conductivity predominantl y depends on
migration of free electron. As temperature increases, both number
vibrations increase. However, increased lattice vibratio
through the medium. The combined effect of this phenomena, in most cases, results into
decreased thermal conductivity with the increase in lemperature, for the mct,a!s and allovs
There are some exceptions to this rule. For Tron, the thermal conductivity initially decrcas‘cs
and then increases slightly with an increase in lemperature. For Platinum, the thermal
conductivity increases with increase in temperature. ’

of free electrons and lattice
ns obstruct the flow of free electrons

2. Liquids : Thermal conductivities of most liquids detreases with increasing temperature. with
e — £

water being a notable exception. In the case of pure water, thermal conductivity first increases
with increase in temperature and then staris decreasing, i
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