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2 Electro Magnetic Interference
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Abstract:

One of the main applications of electrical energy is heat generation. Reasons of
using electrical energy to produce heat are: easy access, cleanliness, safety and fast
heat production for medical, domestic and industrial applications. One of the reasons
that makes the use of electrical energy non-economical for heat production is low
efficiency of such systems. The heat generated by the electromagnetic induction
method in addition to the above benefits, is more efficient than other methods of
heating by electricity. Thanks to developments of power electronic device and price
reduction of such equipment, using induction heating in industry and utensils become
more popular than ever and is expanding. In this thesis, an induction heating system
designed and implemented using FPGA and its performance has been analyzed. In
this thesis an infrared sensor is used to measure the temperature of the object and an
algorithm to control the temperature is presented. In addition a modulator for
switching of inverter in induction heating applications based on FPGA has designed.
To reduce the pressure of switching of inverter in high-frequency, in this thesis a
zero voltage switching technique is used. The FPGA-based modulator capable to
adjust dead time and frequency required for soft switching induction heating
applications. At the end the practical results of the implemented system has presented
and compared with simulation results.

Keywords: Induction-heating, FPGA, modulator design, Arduino, temperature
control, temperature measurement, Hysteresis method temperature control, infrared
temperature measurement, FPGA-based modulator.
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