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Abstract-This paper presents a novelresonant converter circuit for improved efficiency in domestic induction heating 
system. This paper proposes the use of half bridge inverter in two operating modes to achieve high efficiency.  
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I. INTRODUCTON 
 
Induction heating(IH) technology is commonly used 
in domestic applications because of its cleanliness, 
faster heating process and high efficiency.Induction 
heating (IH) is a non-contact heating process, it uses 
high frequency electricity to heat materials that are 
electrically conductive. Where the pot is directly 
heated by the induced currents generated with a  
varying the magnetic field in the range of 20-100 
kHz. This magnetic field is generated by an inductor 
coil system supplied by a resonant power converter. 
In resonant converters higher output power occurs at 
resonant frequency, yielding efficiency is also high. 
The conventional series half-bridge ZVS resonant 
inverter is also used for the IH application.  In this 
converter,The resonance frequency is higher than the 
switching frequency, yielding to the maximum 
efficiency at the maximum output power. Whereas if 
the switching frequency is higher than the resonant 
frequency. Thus with the increased switching 
frequency the losses are increased for the low output 
power range [2],[3]. To overcome this limitation, a 
dual mode operation of resonant converter is 
discussed in ref.[6]. 
This paper presents the simulation of dual mode 
resonant converter for induction heating system. The 
main advantage of this converter is to improve the 
efficiency even at the low output power range 
byreducing switching losses. MATLAB/SIMULINK 
is used for simulation studies. 
 

 
II. CIRCUIT TOPOLOGY 
 
Figure 1 shows the block diagram for the proposed 
converter. Here the power conversion occurs in three 
stages. First the single phase AC supply is given to 
the rectifier bridge, to convert AC voltage to DC 
voltage. This converted DC voltage is filtered using 
smoothing capacitor i.e. DC link capacitor. Now this 
DC voltage is supplied to the high frequency inverter 
bridge, the output power from the inverter bridge is 
then applied to load.   

 
Fig 1 Block diagram for proposed converter 

 
2.1 CIRCUIT DIAGRAM OF PROPOSED 

CONVERTER 
For application of induction heating, a series resonant 
half bridge is applied. This converter uses soft 
switching technique that is Zero-Voltage-Switching. 
Resonant converters operate at high switching 
frequencies than the resonance frequencies.  
Losslesssnubber networkCs is added 

Fig 2.Dual mode resonant  converter 
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to reduce the switching losses. In class-D operation 
mode, the resonant capacitor Cr is much higher than 
the snubber capacitor Cs. However in class DE 
operation mode ZVS and ZVDS are achieved at the 
turn off. It is operated at higher switching frequency 
than the resonant frequency. Hence the switching 
losses are increased which results in low efficiency. 
To overcome this, a dual mode resonant converter 
implementation is used to improve the efficiency in 
whole operating range. Figure 2 represents the dual 
mode resonant converter. SPST 1 and SPST 2 are the 
electromechanical switches which are used to vary 
the snubber and resonant capacitance in order to 
change the operating modes. To ensure the power 
factor close to one a passive dc link capacitor Cb is 
used. The output power stage consists of a single-
phase voltage source inverter using two IGBTs. The 
output of the inverter is connected to a series resonant 
circuit The dc power supply for inverter is a single 
phase diode Using two IGBTs[2][3]. The output of 
the inverter is connected to a series resonant circuit. 
The dc power supply for inverter is a single phase 
diode bridge rectifier connected to a 230V 50Hz 
power line. 
 
  The switch is turned on and turned off at zero 
voltage it is called as zero voltage switching(ZVS). 
Operating the switch in zero voltage condition  with 
high frequency improves the transient performance, 
eliminates the peaking of voltage across the switch, 
and also reduces the power losses occurring in the 
switch by eliminating the current and voltage 
overlapping. 
 
III. OPERATING MODES 
 
3.1. CLASS-D OPERATING MODE 
 
In the proposed converter, the half bridge converter is 
used in the higher output power ranges. The 
maximum output power occurs at resonant frequency. 
To decrease the turn off switching losses, the snubber 
capacitance is used. This capacitance must be charged 
or discharged during dead time between transistors 
activation with the output current. To achieve ZVS in 
a wide range of operating conditions, a small value of 
capacitance must be used to ensure charge/discharge 
[7]. 
     In this mode initially switch SH is on, SL is off, 
diode D1 and D2 is off. The load current is positive. 
The input power is delivered to the IH load through 
SH. when the switch SH is turned off, the current 
transfers to the switch-associated snubber capacitor 
Csnb. initially the snubber capacitor has a Zero 
voltage and it starts to charge snubber capacitor 
which is gradually charging. In this case, a reduced 
voltage will appear across the switch SH at turn off 
instead of zero voltage through IH load. When the 
reverse conducting diode D2 becomes 
forwardbiased,the load current is positive. During the 

conduction of diode D2, the switch SL can be turned 
on at any time, achieving ZVS turn on commutation. 
When current starts to reverse its direction, its starts 
to flow through switch SL, therefore switch SL 
turned on. Then the load current is negative. The 
switch SL is switched off at reduced voltage because 
of the snubber capacitor voltage transition,then the 
Conduction is transferred from the switch SL to 
associated snubber capacitorCsnb. When this 
capacitor is charged to the supply voltage, then diode 
D1 is forward biased and negative current flows 
through this diode. Finally when the load current 
reaches zero, switch SH can be turned on at ZVS and 
the new switching cycle is started. 
 
3.2. CLASS DE OPERATING MODE 
 
This mode is designed to supply the low medium 
output power for the same load. In this mode, the 
output power strongly depends on the duty cycle. The 
load resistance can be designed by assuming the 
maximum output power.  Both resonant and snubber 
capacitor values are higher than the class D operation 
mode. To change the modes from class D to class DE 
mode electromechanical switches are used to increase 
the capacitance values. Operation of this mode is 
similar to class D mode, whereas here there is no 
diode conduction, since the time duration for 
charging/discharging of the snubber capacitance is 
more. 
 
IV. SIMULATION RESULTS 
 
     This section presents the simulation circuit and 
results operating at switching frequency 20KHz. Fig 
3 shows the simulation circuit for the proposed 
converter. For class D with applied voltage, the 
output voltage is 196V and current 39A as shown in 
Fig.4. The active power 2.6k and reactive power 3.3k 
is shown in Fig 5. The gate pulses with duty cycle 
50% as shown in fig 6. The collector to emitter 
voltage Vce=230V and collector current  Ic=-
31to38A with time 20us/div of the switches SL and 
SH as shown in fig 7. 

Fig 3. Simulation circuit for the proposed converter 
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For class DE operation with the same input 
voltage the output voltage is 125V and current 31A is 
shown in Fig 8. The active power 1.3k   and reactive 
power 1.7k is shown in Fig 9. Gate pulses with duty 
cycle 24% is shown in fig 10. Collector to emitter 
voltage Vce=230V and collector current Ic=30Aof 
the switches SL and SH as shown in fig 11. 
 

 
Fig 4 output voltage and current for class D resonant 

 

 
Fig 5 output active and reactive power for class D resonant 

converter with switching frequency 20khz 
. 

 
Fig 6.  Gate pulses of the switch SH and SL with  Duty  cycle 

50%  of class D mode converter. 

 
Fig 7. Collector-emitter voltage Vce and collector current Ic of 

the switches SL and SH of class D mode 
 

 
Fig 8.output voltage and current for class DE resonant 

converter. 
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Fig 10.  Gate pulses of the switches SH and SL  with duty cycle 

25% class DE mode 
 

 
Fig 11. Collector-emitter voltage Vce and collector current Ic 

of the switches SL and SH of class DE mode. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CONCLUSION 
 
     In this work, series resonant converter topology is 
analysed and its operation is detailed. This converter 
operates with ZVS which improves efficiency with 
operating switching frequency in the range of 
kilohertz. It can be applied efficiently for the 
inductive loads like induction heating. This converter 
operation includes two modes which help to optimise 
the efficiency. This work presents simulation circuits 
and results for two modes and the results are analysed 
on then MATLAB/ SIMULINKplatform. Fig 
9.Output active and reactive power for class 
DE.resonant converter 
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