
ROHINI COLLEGE OF ENGINEERING & TECHNOLOGY 

EE 8552- POWER ELECTRONICS 

4.10  Induction Heating 

The working principle of the induction heating process is a combined 

recipe of Electromagnetic induction and Joule heating. Induction heating 

process is the non- contact process of heating an electrically conductive 

metal by generating eddy currents within the metal, using electromagnetic 

induction principle. As the generated eddy current flows against the 

resistivity of the metal, by the principle of Joule heating, heat is generated 

in the metal. 

 

 

 

 

 

 

Figure 4.10.1 Induction Heating  

[Source: “Power Electronics” by P.S.Bimbra, Khanna Publishers Page: 436] 

Principle of Induction Heating  

Knowing the Faraday’s law is very useful for understanding the working of 

induction heating. According to Faraday’s law of electromagnetic induction, 

changing the electric field in the conductor gives rise to an alternating 

magnetic field around it, whose strength depends on the magnitude of 

the applied electric field. This principle also works vice-versa when the 

magnetic field is changed in the conductor. So, the above principle is used  
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in the inductive heating process. Here a solid state RF frequency power 

supply is applied to an inductor coil and the material to be heated is placed  

inside  the  coil.  When  Alternating  current  is  passed  through  the  coil,  

an alternating  magnetic  field  is  generated  around  it  as  per  Faraday’s  

law.  When  the material placed inside the inductor comes in the range of 

this alternating magnetic field, eddy current is generated within the 

material. 

Induction Heating Circuit Diagram 

 

 

 

 

 

 

 

Figure 4.10.2 CIRCUIT DIAGRAM 

[Source: “Power Electronics” by P.S.Bimbra, Khanna Publishers Page: 437] 

 

The setup used for the induction heating process consists of an RF power 

supply to provide the alternating current to the circuit. A copper coil is used 

as inductor and current is applied to it. The material to be heated is placed 

inside the copper coil. 



ROHINI COLLEGE OF ENGINEERING & TECHNOLOGY 

EE 8552- POWER ELECTRONICS 

  

 By altering the strength of the applied current, we can control the 

heating temperature. As the eddy current produced inside the material 

flows opposite to the electrical resistivity of the material, precise and 

localized heating is observed in this  process. 

        Besides eddy current, heat is also generated due to hysteresis in 

magnetic parts. The electrical resistance offered by a magnetic material, 

towards the changing magnetic field within the inductor, cause internal 

friction. This internal friction creates heat. 

       As the induction heating process is a non-contact heating process, the 

material to be heated can be present away from the power supply or 

submerged in a liquid or in any gaseous environments or in a vacuum. This 

type of heating process doesn’t require any combustion gases. 

 

 

 

 

 

 

 


