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A medium through which heat is conducted may involve the conversion of 

mechanical, electrical, nuclear, or chemical energy into heat (or thermal 

energy). 

In heat conduction analysis, such conversion processes are characterized as heat 

generation. 

 

For example, the temperature of a resistance wire rises rapidly when electric 

current passes through it as a result of the electrical energy being converted to 

heat at a rate of I2R, where I is the current and R is the electrical resistance of 

the wire The safe and effective removal of this heat away from the sites of heat 

generation (the electronic circuits) is the subject of electronics cooling, which is 

one of the modern application areas of heat transfer. 

 

Likewise, a large amount of heat is generated in the fuel elements of nuclear 

reactors as a result of nuclear fission that serves as the heat source for the 

nuclear power plants. The natural disintegration of radioactive elements in 

nuclear waste or other radioactive material also results in the generation of heat 

throughout the body. The heat generated in the sun as a result of the fusion of 

hydrogen into helium makes the sun a large nuclear reactor that supplies heat to 

the earth. 
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Another source of heat generation in a medium is exothermic chemical 

reactions that may occur throughout the medium. The chemical reaction in this 

case serves as a heat source for the medium. In the case of endothermic 

reactions, however, heat is absorbed instead of being released during reaction, 

and thus the chemical reaction serves as a heat sink. 

 

The rate of heat generation in a medium may vary with time as well as 

position within the medium. When the variation of heat generation with 

position is known, the total rate of heat generation in a medium of volume V 

can be determined from In the special case of uniform heat generation, as in 

the case of electric resistance heating throughout a homogeneous material, 

the relation in 

In the preceding section we considered conduction problems for which the 

temperature distribution in a medium was determined solely by conditions at the 

boundaries of the medium. We now want to consider the additional effect on the 

temperature distribution of processes that may be occurring within the medium. In 

particular, we wish to consider situations for which thermal energy is being 

generated due to conversion from some other energy form. 
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