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The present invention relates to a technical field of micro 
wave heating , and more particularly to a microwave fre 
quency - selective heating device and a method thereof . The 
microwave frequency - selective heating device includes : a 
heating chamber with a microwave feed - in device , and a 
frequency controller ; wherein the frequency controller is 
connected to the microwave feed - in device . According to the 
microwave frequency - selective heating device and the 
method of the present invention , the heating frequency is 
adjusted by setting the microwave adjusting device , which 
improves a material heating uniformity while greatly 
increases a material microwave absorption rate , so as to 
solve a heating efficiency problem of the conventional 
technologies . According to the present invention , the fre 
quency for the heated material is intelligently selected by the 
micro - processor of the microwave adjusting device , and 
then fed in after being adjusted by the frequency control 
circuit , which is effective and convenient . 
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MICROWAVE FREQUENCY - SELECTIVE A ) inputting the heated material's dielectric properties 
HEATING DEVICE AND METHOD through input buttons ; 

THEREOF B ) according to the dielectric properties inputted in the 
step A ) , selecting a frequency from 300 GHz to 300 MHz by 

CROSS REFERENCE OF RELATED a micro - processor of a frequency controller ; calculating an 
APPLICATION electric field , a magnetic field , a power dissipation and a 

temperature under the frequency by iteration , and calculat 
The present invention claims priority under 35 U.S.C. ing the coefficient of variation according to 

119 ( a - d ) to CN 201510828660.3 , filed Nov. 25 , 2015 . 
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BACKGROUND OF THE PRESENT 
INVENTION 

N 

( T ; - T ) ? 
i = 1 

Cov = Field of Invention AT 
15 

The present invention relates to a technical field of 
microwave heating , and more particularly to a microwave wherein N is a number of total i - th points , T ; is a temperature 
frequency - selective heating device and a method thereof . of an i - th point , T is an average temperature , and AT is an 

average temperature rise , wherein AT = T – 293.15K ; storing 
Description of Related Arts 20 the electric field , the magnetic field , the power dissipation , 

the temperature , and the coefficient of variation in a register ; 
With the rapid development of modern technology , micro and 

wave energy , as a novel energy which is high - efficiency and C ) selecting a heating frequency for the material , adjust 
clean , has been widely used in various fields such as ing the heating frequency with a frequency control circuit , 
industrial production and daily life . Microwave heating is 25 and heating the material with a microwave feed - in device . 
“ overall heating ” , which is a selective heating method with Preferably , the method further comprises a step D ) of : 
a direct effect on materials to be heated instead of traditional connecting the frequency control circuit and the microwave heating methods needing heat conduction medium for heat feed - in device through a clock ; wherein the step D ) is ing materials . As a result , heat conduction period in the executed between the step B ) and the step C ) . medium is saved and energy consumption in the medium is 30 Preferably , the step B ) specifically comprises a step of : reduced , which means high efficiency and energy - saving . adjusting the dielectric properties through temperatures . However , in practice of microwave heating , material 
heating uniformity is a problem . In order to solve this According to the microwave frequency - selective heating 
technical problem , microwave with changing frequencies is device and the method of the present invention , the heating 
used for heating materials . However , material's microwave 35 frequency is adjusted by setting the microwave adjusting 
absorption rate is very low at several frequency points , device , which improves a material heating uniformity while 
which means a low heating efficiency . greatly increases a material microwave absorption rate , so as 

Therefore , it is urgent to develop a novel heating method to solve the heating efficiency and uniformity problems of 
for solving the above problems ( Uniformity and Efficiency ) . the conventional technologies . According to the present 

40 invention , the frequency for the heated material is intelli 
SUMMARY OF THE PRESENT INVENTION gently selected by the micro - processor of the microwave 

adjusting device , and then fed in after being adjusted by the 
An object of the present invention is to provide a micro frequency control circuit , which is effective and convenient . 

wave frequency - selective heating device for improving a These and other objectives , features , and advantages of 
low heating efficiency of conventional variable - frequency 45 the present invention will become apparent from the fol heating technologies . lowing detailed description , the accompanying drawings , Accordingly , in order to accomplish the above object , the and the appended claims . present invention provides a microwave frequency - selective 
heating device , comprising : a heating chamber with a micro BRIEF DESCRIPTION OF THE DRAWINGS 
wave feed - in device , and a frequency controller ; wherein the 50 
frequency controller is connected to the microwave feed - in FIG . 1 illustrates an average temperature increase com device . parison of constant frequency heating and selective fre Preferably , the frequency controller comprises a micro 
processor for frequency selection , a register for storing quency heating . 

FIG . 2 illustrates a uniformity comparison of constant selected frequencies , and a frequency control circuit ; 55 
wherein the frequency control circuit is connected to the frequency heating and selective frequency heating . 
microwave feed - in device . DETAILED DESCRIPTION OF THE Preferably , the frequency controller further comprises a PREFERRED EMBODIMENT displayer , and input buttons for inputting the dielectric 
properties of the heated material , wherein the input buttons 60 
are connected to the micro - processor . The present invention provides a microwave frequency 

Preferably , the microwave frequency - selective heating selective heating device , comprising : a heating chamber 
device further comprises a clock , wherein the frequency with a microwave feed - in device , and a frequency controller ; 
control circuit is connected to the microwave feed - in device wherein the frequency controller is connected to the micro 
through the clock . 65 wave feed - in device . 

The present invention also provides a method for micro Preferably , the frequency controller comprises a micro 
wave frequency - selective heating , comprising steps of : processor for frequency selection , a register for storing 



15 

25 

Coy = 

US 10,470,257 B2 
3 4 

selected frequencies , and a frequency control circuit ; to solve a heating efficiency problem of the conventional 
wherein the frequency control circuit is connected to the technologies . According to the present invention , the fre 
microwave feed - in device . quency for the heated material is intelligently selected by the 

Preferably , the frequency controller further comprises a micro - processor of the microwave adjusting device , and 
displayer , and input buttons for inputting dielectric proper- 5 then fed in after being adjusted by the frequency control 
ties of a heated material , wherein the input buttons are circuit , which is effective and convenient . 
connected to the micro - processor . One skilled in the art will understand that the embodiment 

Preferably , the microwave frequency - selective heating of the present invention as shown in the drawings and 
device further comprises a clock , wherein the frequency described above is exemplary only and not intended to be 
control circuit is connected to the microwave feed - in device 10 limiting . 
through the clock . It will thus be seen that the objects of the present 

The present invention also provides a method for micro invention have been fully and effectively accomplished . Its 
wave frequency - selective heating , comprising steps of : embodiments have been shown and described for the pur 

A ) inputting dielectric properties of a heated material poses of illustrating the functional and structural principles 
through input buttons ; of the present invention and is subject to change without 

B ) according to the dielectric properties inputted in the departure from such principles . Therefore , this invention 
step A ) , selecting a frequency from 300 GHz to 300 MHz by includes all modifications encompassed within the spirit and 
a micro - processor of a frequency controller ; calculating an scope of the following claims . 
electric field , a magnetic field , a power dissipation and a What is claimed is : 
temperature under the frequency by iteration , and calculat- 20 1. A method for microwave frequency - selective heating , 
ing a coefficient of variation according to comprising steps of : 

A ) inputting dielectric properties of a heated material 
through input buttons ; 

B ) according to the dielectric properties inputted in the 
( T ; -T ) ? step A ) , selecting a frequency from 300 GHz to 300 

MHz by a micro - processor of a frequency controller ; 
calculating an electric field , a magnetic field , a power 
dissipation and a temperature under the frequency by 
iteration , and calculating a coefficient of variation 

wherein N is a number of total i - th points , T ; is a temperature 30 according to 
of an i - th point , T is an average temperature , and AT is an 
average temperature rise , wherein AT = T - 293.15K ; storing 
the electric field , the magnetic field , the power dissipation , 
the temperature , and the coefficient of variation in a register ; ( T ; -T ) 2 
and 

C ) selecting a heating frequency for the material , adjust 
ing the heating frequency with a frequency control circuit , 
and heating the material with a microwave feed - in device . wherein N is a number of total i - th points , T ; is a temperature Preferably , the method further comprises a step D ) of : 
connecting the frequency control circuit and the microwave of an i - th point , T is an average temperature , and AT is an 
feed - in device through a clock ; wherein the step D ) is average temperature rise , wherein AT - T - 293.15K ; storing 
executed between the step B ) and the step C ) . the electric field , the magnetic field , the power dissipation , 

Preferably , the step B ) specifically comprises a step of : the temperature , and the coefficient of variation in a register ; 
and adjusting the dielectric properties through temperatures . 

Referring to FIG . 1 which illustrates an average tempera- 45 C ) selecting a heating frequency for the material , adjust 
ture increase comparison of constant frequency heating and ing the heating frequency with a frequency control 
selective frequency heating , and FIG . 2 which illustrates a circuit , and heating the material with a microwave 
uniformity comparison of constant frequency heating and feed - in device . 

selective frequency heating , it is shown that after frequency 2. The method , as recited in claim 1 , further comprising 
selection , the heat efficiency is greatly increased without 50 microwave feed - in device through a clock ; wherein the step a step D ) of : connecting the frequency control circuit and the 
lowering the heating uniformity . 

According to the microwave frequency - selective heating D ) is executed between the step B ) and the step C ) . 
device and the method of the present invention , the heating 3. The method , as recited in claim 1 , wherein the step B ) 
frequency is adjusted by setting the microwave adjusting specifically comprises a step of : adjusting the dielectric 
device , which improves a material heating uniformity while properties through temperatures . 
greatly increases a material microwave absorption rate , so as 
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