
Electrical Analogy for Thermal Conduction. 
 
It is an important fact to appreciate that there exists an exact similarity between thermal and 
electrical conductivities of a conductor. 

Electrical conduction Thermal conduction 
Electric charge flows from higher potential to lower 
potential  

Heat flows from higher temperature to lower 
temperature  

The rate of flow of charge is called the electric 
current,  

i.e.   dt
dqI   

The rate of flow of heat may be called as heat 
current  

i.e.   dt
dQH   

The relation between the electric current and the 
potential difference is given by Ohm's law, that is 
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where R is the electrical resistance of the conductor  

Similarly, the heat current may be related with the 
temperature difference as RH 21    
where R is the thermal resistance of the conductor  

The electrical resistance is defined as A
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where  = Resistivity and   = Electrical conductivity  
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The thermal resistance may be defined as KA
lR   

where K = Thermal conductivity of conductor 
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