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Abstract. Electrical energy consumption is alarmingly rising, but the availability 
of conventional sources is limited. To meet the increasing demand; the 
implementation of non-conventional sources is the need of the hour.  Solar energy 
is the most sustainable alternative for power generation among non-conventional 
sources families. Resonant inverters are used in low-power high-frequency 
induction heating appliances. Full-bridge resonant inverters are most commonly 
used to convert solar received power into the suitable form required for high-
frequency application device by providing maximum power to the load at resonant 
frequency The aim of the paper is to analyze the working of the resonant inverter 
by taking the input supply from the solar panel and converting the obtained dc 
input to ac input through the resonant inverter. This obtained output is supplied for 
the high-frequency industrial application which mainly includes Induction 
frequency heating Applications. Induction heating is one of the techniques used in 
casting foundry for the treatment of metals. It involves the heat treatment of the 
metals namely annealing, hardening tempering method. goes here. 
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1. Introduction 

Solar energy is a renewable energy resource where it takes the energy from the sun and 

is one of the powerful energy resources and also it is a truly renewable energy resource 

because it is available in all the areas of the world and it is available entirely for at most 

several billion years as according to the scientist's research and also we cannot run out 

of the solar energy.  Solar energy also has many advantages where it is available for 

nearly half of the day and also during night time the energy can be stored and used 

accordingly, also it has an advantage of minimum maintenance costs apart from the 

initial costs for the setup of the solar plant. It also has the advantage of the usage of 

solar energy for diverse applications. 

        This paper is developed to improve the efficiency as well as to reduce the losses 

that is produced in the switching off and on of the semiconductor switching devices 

which in turn reduces the power losses in the circuit [1-2].  
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Use of the conventional Pulse Width Modulation techniques in the inverters provides 

distorted current and voltage but the cost of higher switching losses occurs due to high 

switching frequencies. The efficiency of the inverter depends mainly on the power 

losses which is a sum of the conduction losses and switching losses where in the 

switching losses are mainly dependent on Supply voltage, Load current, Operating 

frequency, Rising and falling time of the switch voltage and current [2-3]. 

      The switching losses mainly depend on the transistor current and voltage during the 

turn on and off of the process. The switching losses occur due to hard switching 

conditions which mean they are switched at either when the current or voltage is high. 

The switching losses were tested in a normal inverter has been calculated in the range 

of 500W in a normal VSI inverter [4]. 

      The resonant inverter is mainly used for several applications as compared to the 

normal inverter because of the soft-switching characteristics and it has the advantage of 

reduced switching losses, small size, and less weight of the passive components [5], 

which are obtained by the ZVS and ZCS. The resonant inverter mainly consists the 

semiconductor switching devices namely MOSFET, IGBT, etc., and includes the 

resonant tank circuit which includes the LC components connected either in series or 

parallel connection depending on the type of the application. The frequency at which 

the resonance condition occurs for the resonant tank circuit will be taken as the 

switching frequency for the semiconductor switching devices in the resonant inverter. 

The diagram of the resonant inverter is shown in the Figure 1. 

 

Figure 1. Block diagram of resonant Inverter 

     There are many types of resonant inverters in which series resonant converter has an 

advantage of good efficiency but a disadvantage of output voltage regulation in light 

load conditions, similarly parallel resonant inverter has good output voltage regulation 

but the efficiency is a bigger drawback. Among the hybrid converters connections 

namely LCC, LLC and CLL wherein LCC and CLL consists of ripples in the output 

voltage, when convertors are needed for high voltage applications the output voltage 

should be free from ripples [5]. The LLC topology is preferred because it is free of 

ripples and the efficiency obtained is higher compared to LCC and CLL. LLC resonant 

converter gains attention high value because it has an ability to operate at higher 

frequencies.  

     Induction heating is a method used for heating the metals through the 

electromagnetic induction method where the heat is generated in the metal through the 

eddy currents. The induction heating application consists of an electromagnet and 

electronic oscillator [6]. The continually varying magnetic field passes through the 

object which in turn generates the current inside the metals called the eddy currents [7].  
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2. Methodology 

The input for resonant inverter is the solar energy which is obtained from the solar 

panel and it is DC voltage and this DC voltage may contain some harmonics and this 

DC voltage can be filtered using passive filtering components namely LC filter and 

using this filtering method the pure DC voltage is obtained without any harmonics. The 

Block diagram of Solar Powered Improved Full Bridge Resonant inverter is in Figure 2. 

 

      This DC voltage is then passed to the resonant inverter consisting of four MOSFET 

semiconductor switching devices and also a resonant tank circuit consisting of an LC 

resonant network where the frequency of resonance is taken as the frequency of 

operation of the semiconducting switching devices. The principle of operation in the 

resonant inverter is that the frequency of operation of semiconductor switching devices 

will be the same as that of the resonant frequency of the tank circuit consisting of an 

LC network. 

 

Figure 2. Block Diagram of proposed model 

 

Let the resonant angular frequency be ωo     

ωo=  2πfo, 

Where fo is the frequency of resonance. 

Let the angular frequency of operation of semiconductor switching devices be ω. 

   ω= ωn / ω 

 Where ωn- normalized operational frequency 

    ω = 2πf  

where f-switching frequency. 

        The output from the resonant inverter is AC which consists of several harmonics 

and it will not be a pure AC and this AC is then purified using passive filtering 

components mainly LC filter and the pure AC is obtained without any harmonics. The 

AC which is to be given load is not of the required voltage and then the output is 

passed to the high-frequency transformer and the required output that is to be given to 

the load is obtained and then the voltage is given to the load which would be the 

Induction Heating application which can be represented as a series combination of 

inductance and resistance which together is represented as induction coil for the 

induction heating application.  
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3. Simulation Diagram  

The simulation diagram of the Solar Powered Improved Full Bridge Resonant 

inverter for High Frequency Industrial application is shown in the Figure 3. The 

simulation was carried out in MATLAB R2018a version.  

The simulation diagram consists of the following parts mainly solar panel then 

filtering components which are connected to obtain the DC output. The DC voltage is 

given to the resonant inverter wherein it consists of four semiconducting switching 

devices and the resonant tank circuit and the load is connected which is mainly the 

inductive heating application which is represented as a series combination of 

inductance and resistance.  

Table 1. Simulation Results 

S.No. Component Value 

1. Solar panel 60W 

2. Inductor 42micro henry 

3. Capacitor 0.35micro farad 

4. Filter Capacitor 5.5micro farad 

5. Load resistor 190kohm 

6. Output Frequency 200Hz 

7. Output Voltage 48V 

 

The simulation diagram results consists of input voltage i.e., the voltage from the 

dc voltage and the voltage output from the linear transformer and the output voltage 

and output current from the load and the y axis is taken as time in seconds. Table 1. 

Shows the ratings of components values used in simulation. 

 

Figure 3. Simulation diagram 

 The results are obtained and the results of the simulation are shown in the Figure 4. 
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Figure  4. Simulation diagram results 

4. Conclusion  

The simulation output represents the input from the solar panel and the output 

current and voltage waveform. The results obtained from the simulation diagram in the 

MATLAB Simulink shows that the switching losses are less as compared to the usage 

of the normal inverter. At this value of input, the corresponding output has less 

switching losses due to the resonant phenomenon. The results also confirm that the ac 

wave obtained as an output and low harmonics content. The switching losses are 

reduced and the high frequency obtained so can be used for industrial heating purposes.  
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