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Abstract
An inverter circuit which generates a output high frequency AC. A 
low frequency AC (LFAC) to high frequency AC (HFAC) power 
conversion system without a DC smoothing Capacitor filter is 
introduced. The operating principle of a utility frequency AC-high 
frequency AC power frequency conversion circuit defined as a 
high frequency inverter is described. This synthesized converter 
can be considered as an output extension of a full-bridge topology 
where the AC to DC conversion is done by a bridge converter and 
again the required output AC is obtained with the help of series-
resonant inverter circuit. It allows the control of simultaneously 
and independently, up to their rated power reducing the component 
requirement along with the converter solution. To verify the 
theoretical predictions, the conversion system is designed and 
simulated using the PSIM Simulink with an induction-heating 
prototype. The advantage of such a circuit is that the AC side line 
current harmonic components and power factor characteristics 
are improved. The performance of the output high frequency 
inverter simulated with switching frequency 66 KHz and RMS 
input voltage 240 V.
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I. Introduction
In general, the electromagnetic Induction Heating (IH) is concerned 
with noncontact, high efficiency, and cleans electric heating 
method due to the energy conversion heated device by induction 
eddy current based on Faraday’s law of electromagnetic induction 
principle in addition to Joule’s heating principle. Attractive IH 
technology used for industrial and consumer applications is 
roughly classified as low frequency IH and high frequency IH 
(over 66 kHz). The full bridge inverters are based on the use of 
the quasi square wave control technique; the harmonic effects of 
output voltage and current are not considered, while the output 
voltage and current are contain harmonic with this technique. 
The equivalent circuit modeling of the electromagnetic induction 
heating load is discussed. On the other hand, the latest technology 
developments of IH application products emphasized on the 
environment have attracted special interest in the consumer 
application fields as follows: IH cooking device, rice cooker and 
warmer, boiler, hot-water producer, floor and wall fluid heater, 
fryer, dryer, wastes treatment and soil sterilization equipment 
using cleaning, sterilization and drying of atmospheric pressure 
super-heated steamer. A typical arrangement of an induction 
cooker is shown in Fig. 1. Induction cookers take the energy 
from the main voltage, which is rectified by a bridge of diodes. 
Then the inverter topology supplies the high-frequency current to 
the induction coil. The low frequency AC (LFAC)-high frequency 
AC (HFAC) power conversion circuit, defined as a high frequency 
inverter or converter, with an output series resonance inverter 
and does not include the DC smoothing filter stage. Also, the 
paper gives the circuit operation of the inverter with the quasi 

square wave control technique for the induction heating cooking 
appliances. Then, the circuit operation verification of the high 
frequency inverter is carried out using simulation. Finally, the 
power regulation characteristics and power conversion efficiency 
characteristics of the high frequency inverter are evaluated and 
discussed, concerning the active filtering characteristics of the 
harmonic line current components, and the total harmonic power 
factor on the AC power grid utility side.

II. Operating Principal Of Full Bridge Induction System
A typical arrangement of an induction cooker is shown in fig. 1. 
Induction cookers take the energy from the main voltage, which is 
rectified by a bridge of diodes. Then the inverter topology supplies 
the high-frequency current to the induction coil.

Fig. 1: Full Bridge Induction Heating System

III. LFC Operation System
In the high frequency, IH improvement of high frequency 
power supply due to AC –smoothing DC-HFAC indirect power 
conversion processing is required practically .the high frequency 
inverter due to utility frequency AC-HFAC power conversion 
processing is more effective for unity power factor and sine wave 
current in utility AC grid high frequency power conditioning in 
IH load side

Fig. 2: LFC System at Operating Frequency 5k

Fig. 3: AC Input Voltage
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Fig. 4: AC Input Current

Fig. 5: Rectified DC Output Voltage

Fig. 6: System Output Volt

Fig. 7: Gating Signal for Switches

IV. Utility of Psim
Simulation has become a very powerful tool on the industry 
application as well as in academics, nowadays. It is now essential 
for an electrical engineer to understand the concept of simulation 
and learn its use in various applications. Simulation is one of 
the best ways to study the system or circuit behavior without 
damaging it .The tools for doing the simulation in various fields 
are available in the market for engineering professionals. Many 
industries are spending a considerable amount of time and money 
in doing simulation before manufacturing their product. In most of 
the research and development (R&D) work, the simulation plays 
a very important role. Without simulation it is quiet impossible 
to proceed further. It should be noted that in power electronics, 
computer simulation and a proof of concept hardware prototype in 
the laboratory are complimentary to each other .However computer 
simulation must not be considered as a substitute for hardware 
prototype. The objective of this chapter is to describe simulation 
of impedance source inverter with PSIM SOFTWARE.

V. Proposed Conversion System Design and Simulation
The power frequency conversion circuit as a high frequency 
Simulation circuit inverter is a power frequency changing circuit 
topology which converts the utility frequency AC into high 
frequency AC voltage of over 20 kHz. This circuit structure is 
defined as the high frequency inverter, which is different from the 
conventional high frequency inverter. The main power conversion 
circuit structure is composed of The utility frequency (low freq.) 
of the voltage grid AC power supply source with 50Hz,240V, 
Filter Inductor (Ls) in utility AC input side to smoothing the AC 
input current , non-smoothing capacitor (Cdc) in DC Link Voltage 
,output high freq. series resonance inverter, which is composed 
of four power switching blocks (IGBT, anti-parallel diode) Q1, 
Voltage across capacitor or DC link voltageQ2, Q3, Q4.The LFAC-
HFAC conversion system is designed and implementation by PSIM 
Software. The proposed system is sown in following Fig8.

Fig. 8: Proposed HFC System at Operating Frequency 66k

VI. Result
In this present work, the HFAC Full Bridge Series Resonant 
inverter has been simulated using P-SIM with the help of 
equivalent parameters of connected at the input of the induction 
heated system. The circuit configuration and waveforms in P-SIM 
is shown Fig8. Fig. 9 represents the input voltage of the total 
system in diagram of the present scheme with HFAC using PSIM. 
Figure 10 shows the waveforms of input ac current. Figure 11 
depicts the waveform of DC voltage after rectification& the dc 
volt supply to the inverter. Fig. 12 shown the output volt or load 
volt of the total system. Fig. 13 shown the FFT analysis of input 
AC current. Fig. 14 shown the signal of switch.

Fig. 9: Input AC volt

Fig. 10: Input AC Current
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Fig. 11: DC Input Volt Supply to Inverter

Fig. 12: System Output Volt

Fig. 13: Harmonic Analysis of Input Current of the System

Fig. 14: Switching Signal

VII. Conclusion
This paper introduces the high frequency inverter system based 
on the LFAC to HFAC power converter with a non- electrolytic 
capacitor DC voltage smoothing filter link. The system can 
achieve compactness in a volumetric physical size and weight, 
low cost, high reliability, high efficiency, low noise and long life. 
An output series- resonant inverter has been obtained from some 
specifications, using a quasi- square wave control strategy. The 
synthesized converter allows supplying inductive loads up to their 
rated values simultaneously and independently with only one 
converter saving two transistors compared with the full bridge 
alternative solution. The output inverter is generalized into an 
output series- Resonant inverter with saving switching devices. 
The LFAC to HFAC conversion system has been simulated by 
PSIM Simulink software and applied to induction heating cooking 
system with good results performances for a burner Appliances. 
In the studied system, the input current from the AC source does 

not contain harmonic and operating at unity power factor. This 
paper proposed a HIGH FREQUENCY inverter with a simplified 
switching scheme for use in induction heating application. The 
inverter was shown to have the advantages of soft switching 
and reduced voltage stresses across the devices, allowing higher 
voltage operation. The operation of the proposed inverter was 
analyzed. Experimental results further demonstrated the feasibility 
of the proposed ideas. Future research would include designing a 
prototype to implement an active clamp to reset the current thus 
eliminating the series diodes and the losses associated with them. 
This would have the added benefit of reducing the spikes from the 
rectifier diodes when the dc voltage is applied during modes1 to 4. 
After having compared the simulation results, it is quite obvious 
that using IGBT as a power semiconductor switch in H.F. Full 
Bridge Inverter is advantageous for induction heating purposes for 
frequency in 66 kHz the effect is highly sound. At 5 kHz switching 
frequency magnitude of the current through the heating coil has 
almost same in either direction. Hence, this switching frequency 
is most suitable for H. F. Bridge inverter employed in industrial 
induction heating.
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