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Mechanism: Charged Free Carrier Flow
Electrons, Electrons and/or Ions
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Non-Ohmic Heating 
Mechanism

First discovered and patented at
Bell Telephone Laboratories
in 1937 by Joseph G. Chaffee



Non-Ohmic Heating 
Mechanism

Dielectric Heating typically occurs in 
the absence of free carriers in 
nominally non-conductive materials 
(dielectrics).



Non-Ohmic Heating 
Mechanism

Dielectric Heating occurs as a result 
of the relative motion of bound 
electrons, ions, atoms, and molecules, 
in situ.



Non-Ohmic Heating 
Mechanism

During electromagnetic excitation, 
the relative motion (vibration) of the 
bound electrons, ions, atoms, and 
molecules, in situ, couple to the bulk 
of the material. These vibrations are 
known as heat.



Non-Ohmic Heating 
Mechanism

Different materials have a different 
relative permittivity (dielectric 
constant). The permittivity of Free 
Space is:
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Frequency
(measured)

Real Part 
(measured)

Imaginary Part 
(measured)

27 MHz 96.30 1879.15

40 MHz 83.95 1263.20

915 MHz 54.20 61.30

1800 MHz 51.70 34.57
After: Yifen Wang, et.al., J. Food Eng., 57 (2003), pp. 257-268



Real Part Fit Equation Imaginary Part Fit Equation



Combined Real Part Combined Imaginary Part

Data and Fit Plots
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