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Abstract – The heating process of the dielectric materials 
using microwave depends of the absorbing waves 
properties. In order to increase the temperature in the 
microwave owens, we can use a heat transformer made by 
a good absorber ceramic. 
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I. INTRODUCTION 
 
It is well know that the dielectric materials are absorbing 
the electromagnetic waves that generate heat inside them. 
The absorbing properties are describing by ε' and ε". When 
the material is heating in the microwave owen, ε', ε" are not 
the same, generally for ceramics, at low temperatures, till 
200 – 400 ºC they are not very high. By consequence the 
rate of the increasing of the temperature is also low. We 
need more time to heat the ceramic and we spend more 
energy. 
 
 

II. CONTENT 
 
In order to reduce the heating time and to have an almost 
linear temperature curve we can use a cube made by a 
special ceramics with good absorbing properties and high 
ε', ε" all along the temperatures scale. 
 
In the Fig. I it can be seen the heat transformer, 1 cm thin 
and 20 cm the side.  
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.  I. Heat transformer 

The variations of the parameters ε', ε" of the special 
ceramics used for the heat transformer is presented in Fig.2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
          Fig. II.  Variations of  ε', ε" with the temperature  
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The heat transformer is placed in the microwave owen and 
the ceramic body inside him like in Fig. III. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.  III. The microwave owen with heat transformer 

 

The heat transformer is heating very rapidly and he is 
transferring the heat by radiation to the ceramic body. The 
outside part of the heat transformer cube is insolated very 
good, that we can theoretically approximate that all the heat 
is transferring to the interior of the cube. 
 
In Fig. III, we can see the curves of the T=f(t) before using 
the heat transformer and after that. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.  III. Variation of T=f(t) with and without heat transformer 

 
The equipment used in the University of Oradea is 
presented in Fig. IV.  
 
 

 
 

 
 
 
 

  
 
 Fig.  IV. Equipment for heating using microwaves 

 
 

III. CONCLUSIONS 
 
Using a good absorbing ceramic, like a heat transformer, is 
a good method to have shorter times to reach high 
temperatures and to improve the energetic balance of the 
microwave heating system. 
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