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Abstract - This Project mainly focus on induction heating 

applications due to their high efficiency and high power 

density. By using half bridge series resonant inverter and PFC 

boost converter. The proposed circuit has lesser THD 

compared to the existing topology. Selective harmonic 

elimination is applied to lower the harmonics. The proposed 

circuit is simulated using MATLAB 7.10.0 (R2010a) version. 

The proposed converter is based on a multi-MOSFET cell 

implementation, reducing the equivalent on-state resistance per 

chip-area. A series resonant converter capable of delivering up 

to 4 kW has been built, reducing conduction losses against the 

classical IGBT-based converter. In addition to this, the reduced 

switching times of MOSFET devices decrease switching 

losses, further increasing the conversion efficiency. High 

frequency electrical heating is more advantageous as compared 

to other power frequency electrical heating for domestic 

cooking purpose. This type of heating is broadly categorized 

into two i.e., dielectric heating and induction heating. 

Microwave oven is the application of dielectric heating and 

induction heater is the application of induction heating.This 

high frequency current produces a high frequency alternating 

magnetic field through an induction coil. Mirror inverter, 

which is a half bridge series resonant inverter is used in the 

present thesis as it offers reduced switching losses for the 

power-devices and possess attractive possibilities for high 

frequency operations. Moreover, higher efficiency, 

lightweight, overall simplicity in terms of inverter control, 

protection and maintainability of mirror inverter have made it 

very attractive.. The main design challenges including the 

device selection, gate drive circuit, and cooling have been 

addressed. As a conclusion, a low-profile implementation 

without fan and heat sink is obtained, which significantly 

improves state-of-the-art technology in terms of efficiency and 

power density 
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I. INTRODUCTION 

 

Our project mainly deals with Induction Heating applications 

by using Half bridge series Resonant inverter to improve High 

Efficiency and High power density. The proposed converter is 

based on a multi-MOSFET cell implementation, reducing the 

equivalent on-state resistance per chip-area. By using 

automotive- grade MOSFET devices, a converter capable of 

delivering up to 4 kW has been built, reducing conduction 

losses against the classical IGBT-based converter. In addition 

to this, the reduced switching times of MOSFET devices 

decrease switching losses, further increasing the conversion 

efficiency. . High rate of heat generation, immediate response, 

more uniform heat distribution, precise temperature control, 

full automation, good compactness and high reliability are 

major features of high frequency electrical heating. This type 

of heating is broadly categorized into two .Induction Heating 

and Dielectric Heating. Popularity of Microwave oven is 

reducing because it changes the nutrients qualities of the food 

through the alteration of molecular structure of the food. The 

inverter stage concentrates main amount of losses, playing an 

important role in the development of such systems. 

Considering the output power range (2–5 kW) and switching 

frequencies (20–100 kHz) typical of domestic IH, the series-

resonant half-bridge inverter is usually the selected option. 

Additionally, as a result of the output power levels and the 

involved switching frequencies, insulated- gate bipolar 

transistor (IGBT) devices are selected for this application. In 

order to achieve high efficiency, zero voltage switching (ZVS) 

during the turn-on transition is obtained at switching 

frequencies above the resonant frequency. However, 

conduction losses and the power loss during turn-off transition 

still lead to a significant power loss which requires a heat sink 

and fan to ensure a proper thermal design. 

 

II. BLOCK DIAGRAM OF PROPOSED SYSTEM 

 

 
 

It consists of EMC filter, bridge rectifier, PFC boost converter, 

multi MOSFET series resonant inverter, switched capacitor 

network and induction coils act a s loads.EMC filter means 

combination of passive elements to minimize the noise which 

is produced by diode rectifier. Here rectifier is used to convert 

ac-dc conversion and then it convert into high frequency ac 

signal. Here boost converter is used to perform PFC in AC 

side. This method PFC is called active PFC. Here multi-

MOSFET half bridge inverter is to perform switching 

operation at high frequency such as 100 KHz. In addition to 

this series resonant circuit are used to perform soft switching 

operation and to achieve high power density. In addition to this 

switched capacitor networks are used to achieve high power 

density operation. 
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III.  SWITCHED-CAPACITOR CIRCUITS  
 

Our study of amplifiers in previous chapters has dealt with 

only cases where the input signal is continuously available 

and applied to the circuit and the output signal is continuously 

observed. Called “continuous -time” circuits, such amplifiers 

find wiapplication in audio, video, and high- speed analog 

systems. In m any situations, however, we ma y sense the 

input only at periodic instants of time, ignoring its value at 

other times. The circuit then processes each “sample,” 

producing a valid output at the end of each period. Such 

circuits are called “discrete-time” or “sampled-data” 

systems.In this chapter, we study a common class of discrete-

time systems called “switched-capacitor (SC) circuits.” Our 

objective is to provide the foundation for more advanced 

topics such as filters, comparators,ADCs, and DACs. Most of 

our study deals with switched-capacitor amplifiers but the 

concepts can be applied to other discrete-time circuits as 

well.Beginning with a general view of SC circuits, we 

describe sampling switches and their speed and precision 

issues. Next, we analyze switched-capacitor 

amplifiers,considering unity-gain, noninverting, and multiply-

by-two topologies. Finally, we examine a switched-capacitor 

integrator.Let us now consider the switched-capacitor circuit 

depicted in Fig. 12.4, where three switches control the 

operation: 1 and 3 connect the left plate of 1 to and ground, 

respectively, and 

 
Shows the switched capacitor circuits 

provides unity- gain feedback.We first assume the open-loop 

gain of the op amp is very large and study the circuit in two 

phases. First, 1 and 2 are on and 3 is off, yielding the 

equivalent. 

 

IV. POSITIVE HALF CYCLE 

 

During positive half cycle and ON state of the MOSFET in the 

boost circuit the flow is shown in the diagram below, in this 

state the inductor in the boost will get charged. At that time 

itself the capacitor connected to the boost converter will start 

to discharge. By which the series resonant converter will get a 

flow. The direction of the series resonant circuit will be 

explained in mode 2. 

 

V. NEGATIVE HALF CYCLE 

 

In this mode the negative half cycle of the rectifier and the 

boost converter is been explained. As explained above in the 

mode 1 the flow remains same but the direction of the rectifier 

is changed because the mode 1 explained the positive half 

cycle. The circuit power flow of the series resonant converter 

will be explained in the mode 4. 

 
 

VI. SERIES RESONANT INVERTER 

 

Resonant Inverters are electrical   inverter based on resonant 

current oscillation. In series resonant inverters the resonating 

components and switching device are placed  in  series with the  

load  to  form an under damped circuit. The current  through 

the Switching devices fall  to zero due to the natural 

characteristics of the circuit. If the switching element is a 

thyristor, it is said to be self-commutated. There are various 

configurations of series resonant inverters, depending on the 

connections of the switching devices and load. The series 

inverters may be classified into two categories: Series resonant 

inverters with unidirectional switches. Series resonant inverters 

with bidirectional switches.  

 

VII. POWER FACTORCORRECTION(PFC) AND 

BOOST CONVERTER 

 

Power factor is defined as the cosine of the angle between 

voltage and current in an ac circuit. There is generally a phase 

difference Ø between voltage and current in an ac circuit. cos 

Ø is called the power factor of the circuit. If the circuit is 

inductive, the current lags behind the voltage and power factor 

is referred to as lagging. However, in a capacitive circuit, 

current leads the voltage and the power factor is said to be 

leading.In a circuit, for an input voltage V and a line current I, 

 

VIcos Ø - The active or real power in watts or kW. 

VIsin Ø - The reactive power in VAR or kVAR. 

VI - The apparent power in VA or kVA. 

 

Power Factor gives a measure of how effective the 

real power utilization of the system is. 

 

 It is a measure of distortion of the line voltage and the line 

current and the phase shift between them. 

 Power Factor = Real power (Average) / Apparent power 

 Where, the apparent power is defined as the product of rms 

value of voltage and current. 

 ray method, it can be achieved without failure operation, 

more user friendly, less effort to change the spray nozzle. 
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VIII. ALTERNATING CURRENT AND 

ELECTROMAGNETISM 

Power Triangle 

 
 

IX. RESULT AND DISCUSSION 

 

The input current is(t) is controlled by changing the conduction 

state of transistor. By switching the transistor with appropriate 

firing pulse sequence, the waveform of the input current can be 

controlled to follow a sinusoidal reference, as can be observed 

in the positive half wave in .This figure shows the reference 

inductor current iLref , the inductor current iL, and the gate 

drive signal x for transistor. Transistor is ON when x = 1 and it 

is OFF when x =0. The ON and OFF state of the transistor 

produces an increase and decrease in the inductor current iL. 

 

The load voltage and load current is shown in this figure 

4.3.the load voltage will rise to 230 and load current will be 

increase to 0.06.In Input of the source voltage it has 230V. 

During this voltage it gives sinusoidal waveform. At starting 

current will rise to 0.5A and some distortion occurs and it ill 

set to sinusoidal. 

 
Figure: Source Voltage And Source Current 

 

 
Figure: Simulated Results for Convension 

 

X. CONCLUSION  

 

In this paper, a novel approach based on the series operation of 

low- voltage MOSFET has been successfully proposed. By 

using low- voltage MOSFET devices, an implementation 

capable of delivering up to 4 kW without fan and heat sink is 

achieved for the domestic IH application. In addition to this, 

the reduced switching times of MOSFET devices decrease 

switching losses, further increasing the conversion efficiency, 

which reaches levels up to 98%, whereas the maximum 

efficiency level in the classical converter is 94.9%. A specific 

cost-effective driver circuit has been proposed to correctly 

activate each series devices. It has been specifically designed 

to achieve good performances considering the ZVS operation 

mode of this resonant converter in a cost-effective way. 

Additionally, a detailed analytical model has been introduced 

both for the output power and the converter losses, enabling an 

optimized design based on the electrical model and the thermal 

FEM analysis. Finally, a comparative evaluation discussion, 

concerning the classical high- voltage devices implementation 

and the proposed low-voltage series MOSFET approach, has 

been carried out. As a conclusion, the proposed complete and 

reliable design has been proposed significantly improving the 

performance of conventional IH designs. It can be 

implemented for dielectric heating.  Closed loop can be 

implemented using fuzzy control or ANN control. It can be 

implemented for RF lightning. Scope of application of 

Induction Heating is unlimited. Many conventional heating 

methods are being replaced by Induction Heating. 

Developments in high frequency power generation and Fall in 

costs lead to discovery of newer and more effective 

applications. Application of IH for Rust/ Paint Removal, Resin 

drying, Adhesive bonding, Cooking, Steam generation, Fluid 

heating etc are few of the popular developments in the recent 

times. 
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