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A Three Switch Resonant Inverter for Multiple Load
Induction Heating Applications

Bhavin Salvi®, S. Porpandiselvi

Abstract—Induction heating (IH) is a trending technology in
the domestic applications due to its advantages related to high
efficiency, better control, and fast heating. Present research focuses
on developing cost-effective and highly efficient solutions. In this
article, a three-switch inverter (3SI) for multiple load IH appli-
cations is proposed, which meets previous requirements. Reduced
component count and high efficiency are the key benefits of the
proposed inverter. Asymmetric duty cycle control is used to obtain
independent control over two loads simultaneously. The operation
of the proposed 3SI has been verified by rigorous simulations
in Orcad PSpice software and by experimenting with designed
hardware prototype. The simulation and experimental results are
in good agreement with each other, proving the proposed 3SI as a
feasible solution for multiple load IH applications.

Index Terms—Induction heating (IH), multiple load, reduced
component count, soft switching, three-switch inverter (3SI).

I. INTRODUCTION

NDUCTION cookers are gaining popularity in the market

for its high efficiency, safety, cleanliness, and fast heating
over traditional heating techniques [1]. Due to high-frequency
ac supply, eddy currents are generated in the heating load at a
skin depth level from surface. Skin depth (¢) is defined as

s= . [P
T fs

where p is resistivity of the material, f is the operating fre-
quency of inverter, and p is magnetic permeability of the mate-
rial.

In induction cooking application, high-frequency (20—
30 kHz) ac input is required. As low-frequency ac input is
commonly available, it is rectified and then converted into high-
frequency ac, which is suitable for induction heating (IH) appli-
cation. The higher efficiency of resonant inverters makes them
suitable for this purpose. Most commonly, full-bridge [2], half-
bridge [3], [4], and single-switch [5] resonant inverter configura-
tions are used for IH applications. Single-switch configurations
are suitable for low-power, low-cost applications. Half-bridge
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and full-bridge configurations are suitable for medium- and
high-power applications, respectively. For power control in TH
applications, square wave control [6], asymmetrical control [2],
[71, [8], pulse density modulation [9], [10], and phase-shift
control [11] are frequently used.

In induction cooking, there is a requirement of heating mul-
tiple loads at a time. For this, various multiload configurations
have been proposed in the past. Low component count, higher
efficiency, and independent control of load are key objectives
in designing multiload topologies. Master—slave load approach
is used to control power by frequency variation and capacitor
switching [12]. This requires higher number of capacitors and
electromechanical switches. Acoustic noise and electromagnetic
interference problems may arise due to the usage of electrome-
chanical switches and control by varying frequency. An inverter
topology using nine switches for two three-phase loads has been
proposed in [13]. Pulsewidth modulation technique is used for
the independent control of two motors. A topology for two loads,
which reduces one leg from conventional full-bridge approach,
is presented in [14]. Same topology has been extended for
three loads in [15]. This three-leg inverter is used for multiload
application with suitable control technique in [16]. However,
fully independent control is not possible as control of loads is
related with each other to some extent. By using a common
capacitor for two loads, a topology with less component count
is presented in [17]. A two-output three-level converter is pro-
posed [18] to reduce voltage stresses across the switches. Dual
frequency inverter for multiple loads is proposed in [19]. The
dual-frequency inverter is suitable for heating vessels of different
materials but soft switching of switches is affected due to two
frequency approach.

In this article, an inverter is proposed to meet all the key
requirements for multiple load IH systems. It uses three switches
to power two loads. These loads are simultaneously and indepen-
dently controlled with simple asymmetrical duty cycle control
technique. The proposed inverter can be extended for multiple
load applications. The extended configuration is suitable for
heating IH loads of ferromagnetic and nonferromagnetic ma-
terials simultaneously and independently.

The rest of this article is organized as follows. Section IT de-
tails the proposed inverter and it is different operating modes.
Section III comprises of the analysis and derivation of equations
related to the inverter output power. Section IV shows the
detailed efficiency analysis of the inverter. Section V focuses
on simulation, experimental setup, and experimental results of
the inverter. Extension of the proposed inverter for multiple loads
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Fig. 1. Proposed 3SI configuration.

is discussed in Section VI. Finally, Section VII concludes this
article.

II. PROPOSED THREE-SWITCH INVERTER (3SI)

Fig. 1 shows the proposed 3SI configuration for multiple
load IH applications. A dc source Vg, with two split capacitors,
supplies power to two IH loads (Load-1 and Load-2) through
three MOSFETSs (571, SS9, and S3). An IH load is modeled as
series combination of RL. Load-1 is modeled as R; and L1,
and load-2 is modeled as Rs and Ls. Resonant capacitors C).q
and C5 are placed to resonate load-1 and load-2, respectively.
Values of resonant capacitors are selected such that both loads
will operate in a slightly inductive mode to ensure zero voltage
switching (ZVS) operation. Vyy1, I,1 and V9, I,2 are output
voltages and currents for load-1 and load-2, respectively. Con-
ventions of currents and voltages indicated in Fig. 1 are taken as
the reference.

Fig. 3 shows the waveforms of the switching pulses of devices
S1, S, and S3 (Vy1, Vgo, and Vs, respectively) and output
voltages. Vyo is generated by logical EX-OR of Vj; and V3.
Fig. 2 shows different operating modes of the proposed 3SI.

A. Mode-1(0—t1)

As shown in Fig. 3, S5 and S5 switches are ON and switch S
is OFF in this mode. Voltage across S in its OFF state is V.. S5
is being turned ON from Mode-3 to Mode-1. Negative current
flowing through body diode D3 ensures ZVS during turn-ON of
S3. Bottom capacitor (C}) in split capacitor arrangement powers
both the IH loads in this mode. Load-1 current flows through
switches S5 and S5, whereas load-2 current flows through switch
S5 only. Flow of currents through the loads is shown in Fig. 2.

B. Mode-2 (tl — tz)

In this mode, switches S7 and S3 are ON and Sy is OFF. The
voltage across Sy in its OFF state is Vg.. S is being turned
ON from Mode-1 to Mode-2. Freewheeling of load-1 current
through body diode D assures ZVS turn-ON of S;. Both the
loads are powered by top (C}) and bottom (Cy}) split capacitors,
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respectively. Load-1 output voltage polarity and current direc-
tion reverses, whereas load-2 output voltage polarity and current
direction remains the same as Mode- 1. Flow of currents through
the loads is shown in Fig. 2.

C. Mode-3 (to —T)

In this mode, switches S7 and S5 are ON and S35 is OFF. Top
capacitor powers both the IH loads. The voltage across S in its
OFF state is Vg.. So is being turned ON from Mode-2 to Mode-3.
ZVS during turn-ON of S is ensured as the negative current flows
through body diode D3. Top capacitor (C') in split-capacitor ar-
rangement powers both the IH loads. Load-1 and load-2 currents
flow through switches S7 and S5, respectively. Load-2 output
voltage polarity and current direction is reversed in this mode.
The flow of currents through the loads is shown in Fig. 2.

III. OuTPUT POWER CALCULATIONS

By doing Fourier analysis on the output load voltage wave-
form depicted in Fig. 4, the expression for output voltage is
obtained as follows:

Vo (t) = w + Z 273? sin(nmd) cos(nwt — nrd)
n=1

(1
where d = % , ton 18 the ON time period of the switching devices,
and 0.5 < d < 1. The fundamental voltage component is

2V4
'Uol (t) — dc

sin(wd) cos(wt — wd). 2)

™

Peak and root mean square (rms) output voltages can be
expressed as follows:

2V

Vi = Zlde sin(wd) 3)
s
Vims = \/%TV“ sin(rd). 4)

Now, fundamental current can be derived as follows:
io = I sin(wt — wd — ) 5)

where I, is the peak current and v is the phase angle between

current and voltage. Now, [, = ‘Vg‘, where 7 = R+ jwL —

% = impedance of the load. Resistive part of the load R =

|Z| cos 1 and inductive part of the load X = |Z|sin 1), and
1

JIHQEE -2

where (J;, = quality factor of the load and w, = resonant
frequency. Load rms current can be derived as follows:

V2V sin (7d) cos )

cos =

(6)

Io,rms = = R (7)
Now, output load power, P, = I g,rmsRi~ Hence,
P - 2V sin? (7d) R; ®)

X
T2 R2 1+Q2L(wi0_&)2

w
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Fig. 2. Modes of operation.

A where R = R; + rps + 71, + rc, R; is the effective resistance
! : ! ! of IH load, rps is average equivalent ON state resistance of
v : MOSFET, and r;, and r¢ are parasitic resistances offered by
el ; = i inductor and capacitor, respectively.
T l : The proposed 3ST must be operated with t,,, greater than |7'/2|
| | with asymmetric duty cycle (ADC) control. So duty cycle for
Ve , L, control is defined as follows:
T 2T
: ! ! : D= T—ton 9)
| | T/2
Vs | L, where t,, is ON time duration of the switch, which is greater than
<m:—>: : T : = |T"/2|. Duty cycles D; and Ds are obtained for switches S7 and
+Vpe | | | I S5 using the following expression :
2 : T - tonl
| o D1 = —— (10)
\\iol : T o > , T/t2
oY | o — bon2
2 | : | | Dy = 2 (11)
+Vie ' |
2 | | The control over load-1 and load-2 power is obtained by varying
V., | - Dy and Do, respectively. The change in IH load rms currents over
° it t T T duty cycle is as per Fig. 5. Fig. 5(a) depicts the change in load
VTDC : | | | rms currents when D1 is varied by keeping D+ at 99%. Fig. 5(b)
o ——— | shows the change in load rms currents when D- is varied by
Mode-1' Mode-2' Mode-3! .
| | | I keeping D, at 99%.
T T n

T T IV. EFFICIENCY ANALYSIS

Fig. 3. Proposed 3SI waveforms. From top to bottom: gate pulses, load-1

output voltage (V1) and load-2 output voltage (Vo ). For the proposed 3SI, the efficiency(n) can be obtained as the

ratio between its output to input power. Output power is the net
power delivered to the load after losses. Losses in the inverter can
be categorized as conduction losses P, and switching losses

Py
+V
2DC i \ o Po 7Pin_Plossesilgin_(Pcon+Psw)
Vol iog \ n= P Iz = 2 . (12)
1 m 1
A A. Conduction Losses
%z T T
oo Conduction losses are the summation of the losses in the
Ve ty, \ /’ switching devices (Fonsw), losses in the resonant capacitors
P (Peonyc), and losses in the IH coil (Prop coil)-
1) Conduction Losses in Switches: The current flowing
Fig. 4. Output voltage—current waveform. through the switches is part of the load currents. Expressions
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for the currents flowing through switch-1 (ig1), switch-2 (ig2),
and switch-3 (ig3) can be expressed as follows:

0 0<t<ty
Tol th <t<ty
Go1 +lo2 to <t < T

is1 = 13)

Switch turn-on current (isz)

o % & & N oL

Fig.7. Variation of switch turn-ON current with duty cycle. (a) D1 varied with
Do constant at Dopax. (b) Do varied with D1 constant at Dqmax. (¢) Switch
S turn-ON current with variation in D1 and Ds.

oo 0 <t <ty
152 = 0 th<t<ts
loo to <t < T

(14)

to1 Tlog 0<t <ty
193 = 102 t <t<ts
0 to<t<T

15)

where t1 = (1-D1)T and to = (1-Ds). Load currents can be
expressed using expression (5) as follows:

iol = Iml sin(wt — 7TD1 - ’(/11) (16)

iog = Img sin(wt — 7TD2 - ’(ﬂg) (17)

where i, is load-1 current and 7, is load-2 current. Instanta-
neous turn-ON and turn-OFF currents and rms currents for the
devices can be obtained using (13) to (15). Conduction loss in
switching devices can be expressed as follows:

Pcon,sw = (15’1)2 + (IS2)2 + (ISB)2 X T'DS (18)
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where rpg is drain to source resistance of each MOSFET. I,
Igo, and I g3 are rms currents flowing through switches S7, So,
and S3, respectively. The variations in switch rms currents with
duty cycle are shown in Fig. 6. Fig. 6(a) depicts change in switch
rms currents when D is varied by keeping D5 at 99%. Fig. 6(b)
shows the change in switch rms currents when D is varied by
keeping D; at 99%.

2) Conduction Losses in Resonant Capacitors and Induction
Coil: Electrostatic resistance (ESR) of resonant capacitors will
lead to conduction losses, which can be given as follows:

19)

where I ms is the rms current flowing through the resonant
capacitor, and rrc is the ESR of resonant capacitor. The parasitic
resistance of the IH coil also leads to losses, which is given as
follows:

Pcon,rc - (Irc,rms)2 X TRC

(20)

where 7o and Ieoirms are the resistance and rms current, which
flows through the IH coil, respectively. In the proposed inverter,
the current which flows through the resonant capacitors and the
IH coil are same as the respective load currents.

2
Pcon,coil == (Icoil,rms) X Teoil

B. Switching Losses

Switching losses are related to the turn-ON and turn-OFF of the
devices. In the proposed 3SI, soft switching has been achieved
for both the switching transitions of each device. Lagging nature
of the load current ensures ZVS during turn-ON of the devices.
The variation of switch turn-ON current with duty cycle is shown
in Fig. 7. Fig. 7(a) depicts the change in switch turn-ON currents
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Simulation and experimental results with D1 = 30% and D2 = 70%. For load-1 and load-2: (a) Simulation waveforms of voltages and currents, (b),

(c) FFTs for load currents under simulation, (d) experimental waveforms of voltages and currents (voltage: 50 V/div, current: 10 A/div), and (e), (f) FFTs for load

currents under experimentation.

when D; is varied by keeping D5 at 99%. Fig. 7(b) shows the
change in switch turn-ON currents when Dy is varied by keeping
Dy at 99%. Fig. 7(c) shows the variation of switch S5 turn-ON
current with duty cycles D1 and Ds. The switch current has to
be negative in order to ensure ZVS turn-ON of switches. The
ZVS turn-ON range for the duty cycle can be observed from
Fig. 7.

To ensure ZVS during turn-OFF, snubber capacitors C are
connected across the drain-source terminal of each device and
they are operated with a fixed deadtime ?geuqime. The crite-
rion for the selection of the snubber and deadtime is given as
follows:

_ Vchs
tsnubber — B
off

< tdead—lime < tdiode, min- (21)

where tgupper 18 the time for the snubber capacitor to reach V.
voltage, giode, min 1S the minimum diode conduction time, and 7
is the turn-OFF current. The variation of switch turn-OFF currents
with duty cycle is shown in Fig. 8. Fig. 8(a) depicts change in
switch turn-OFFcurrents when D; is varied by keeping Ds at

TABLE I
PARAMETERS OF THE PROPOSED 3SI

Component Value
source voltages, 2 X V2d° 2x30V
equivalent resistance of IH loads, R1 = R2 2.8 Q
equivalent inductance of IH loads, L1 = Lo 70.34 uH
resonant capacitors Cr1 = Cro (MKV-B25834) 0.52 uF
(3%0.1 uF + 0.22 pF)

ESR for 0.1 pF capacitor 33 mQ2
ESR for 0.22 uF capacitor 17 mQ
parasitic resistance of IH coils 112 mQ
switching frequency, fsw 28 kHz
switching devices, MOSFETs IRF540N
drain-source resistance of MOSFET, rpg 40 mQ2

99%. Fig. 8(b) shows the change in switch turn-OFF currents
when D is varied by keeping D; at 99%.

V. SIMULATION AND EXPERIMENTAL RESULTS

The proposed 3SI is simulated in Orcad PSpice software and
verified experimentally with parameters given in Table 1. The

Authorized licensed use limited to: NATIONAL INSTITUTE OF TECHNOLOGY WARANGAL. Downloaded on November 27,2025 at 05:40:57 UTC from IEEE Xplore. Restrictions apply.



12114

= Vol 20 Vidiv) = lol (5 A/div)

Y N\ / N\,
N //
NI/ Nds
— Vo2 (10 V/div) = Iol 2.5 A/div)
Time (2.5 ps/div)
(a)

10A;

SA

0A. ,,_J A
-25KHz 0Hz 40KHz  80KHz 120KHz 160KHz  200KHz 225KHz
= I; (RMS)
(b)
5.0A
25A
0A d A ‘A E
-25KHz 0Hz 40KHz 80KHz 120KHz 160KHz 200KHz 225KHz
= I, (RMS) Frequency

(©

Fig. 11.

IEEE TRANSACTIONS ON POWER ELECTRONICS, VOL. 37, NO. 10, OCTOBER 2022

]

/\x/,

(d)

AN

Tek Prevu

AR

2
o
200 A [mom 100MS/s @/ ][ 22 Tan 2021]
(@ 0 7 )\@»v0.000000s 100k points 150V 19:40:14
(e)
Tek Prevu [ [ 1 1
ANV EAAATAATAAAVATATATAYA

€]

C 20.0A )(100ps 100MS/s o/
l¢ Grv0.0000005 100k points __ 15.0V

()

22 Tan 2021
19:39:51

Simulation and experimental results with D1 = 70% and D2 = 30%. For load-1 and load-2: (a) Simulation waveforms of voltages and currents, (b),

(c) FFTs for load currents under simulation, (d) experimental waveforms of voltages and currents (voltage: 50 V/div, current: 10 A/div), and (e), (f) FFTs for load

currents under experimentation.

Fig. 12.

Experimental setup.

complete experimental setup for the proposed 3SI is shown
in Fig. 12. Although a single source with split capacitors can
be used, two dc sources, Delta SM100-AR-75, and Agilent-
35 V have been used for experimentation. In PV-based TH
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applications, dc sources can directly be obtained. A combination
of steel vessel and an induction heating coil is realized as an IH
load. It is modeled as an equivalent RL load. Two identical steel
vessel loads are used for experimentation. Required capacitance
to resonate each load is obtained by the series—parallel combi-
nation of MKV-type capacitors. The proposed 3SI is controlled
using a field programmable gate array.

Independent power control in two IH loads is obtained us-
ing ADC control technique. The results for simulation and
experimentation with duty cycle of load-1 as 30% and load-2
as 70% are shown in Fig. 10. Load-1 and load-2 are controlled
at powers 56.7 and 222 W, respectively. Fig. 10(a)—(c) is shows
the simulation results. Fig. 10(a) shows the voltage—current
waveforms of IH loads. Fig. 10(b) and (c) shows the fast Fourier
transforms (FFTs) for currents of respective loads. Fig. 10(d)—(f)
shows the experimental results. Fig. 10(d) shows the voltage—
current waveforms of IH loads. Fig. 10(e) and (f) shows FFTs
for currents of respective loads.

Fig. 11 depicts the simulation and experimentation results
with duty cycle of load-1 as 70% and load-2 as 30%. Load-1
and load-2 are controlled at powers 222 and 56.7 W, respectively.
Fig. 11(a)—(c) shows the simulation results. Fig. 11(a) shows the
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Simulation and experimental results with D1 = D2 = 99%. For load-1 and load-2: (a) Simulation waveforms of voltages and currents, (b), (c) FFTs

for load currents under simulation, (d) experimental waveforms of voltages and currents (voltage: 50 V/div, current: 10 A/div), and (e), (f) FFTs for load currents

under experimentation.

voltage—current waveforms of IH loads. Fig. 11(b) and (c) shows
FFTs for load-1 and load-2 currents, respectively. Fig. 11(d)—(f),
shows the experimental results. Fig. 11(d) shows the voltage—
current waveforms of IH loads. Fig. 11(e) and (f) shows FFTs
for currents of respective loads.

Fig. 13 depicts the simulation and experimentation results
with duty cycle of 99% for both the loads. These two loads are
operated at 275 W individually. Fig. 13(a)—(c), shows the simu-
lation results. Fig. 13(a) shows the voltage—current waveforms
of loads. Fig. 13(b) and (c) shows FFTs for currents of load-1
and load-2, respectively. Fig. 13(d)—(f) shows the experimental
results. Fig. 13(d) shows the voltage—current waveforms of
IH loads. Fig. 13(e) and (f) shows the FFTs for currents of,
respective, loads.

From the abovementioned results, it can be perceived that sim-
ulation results are in harmony with the experimental results. It
can be observed from FFTs that load currents contain fundamen-
tal component with negligible proportion of other harmonics.
The experimental ZVS waveforms for the proposed 3SIis shown
in Fig. 9. It can be observed that all three MOSFETSs operates
in ZVS. The experimental efficiency for variable load powers is
calculated and is indicated in Fig. 14. The total system efficiency
for the variation in load-1 power is calculated by keeping load-2
at constant maximum power and vice versa. Fig. 14(a) shows the
efficiency of the system while power of load-1 is varied keeping
load-2 constant at 275 W.

98 b

94t .

92 b

90 b

Efficiency (%)

88 q

Po2 =275 W
% ‘ . ‘ ‘

300 350 400 450 500 550 600
Total output power (W)

()

98 - 1

]

94+ 1

92 1

Efficiency (%)

90 1
88 q

“ ‘ ‘ ‘ [Poi=275w
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Total output power (W)

(b)

Fig. 14.  Overall efficiency of the system with variation in total output power.
(a) P, varied with P, constant at 275 W. (b) P,2 varied with P, constant at
275 W.
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TABLE II
COMPARISON OF THE IH INVERTERS

Sr. No. No. of Operating Soft Peak Independent| Simultaneous| Switch Suitable for IH load
switches frequency switching | efficiency control control to material type
and (kHz) (%) load
diodes ratio
[14] 8 48 Yes - Yes Yes 4 Ferromagnetic
[16] 6 30 Yes 95 No Yes 2 Ferromagnetic
[19] 4 30,150 Yes 92 Yes Yes 2 Ferro and non-ferromagnetic
[20] 5 25-125 Yes 96.5 Yes No 5 Ferro and non-ferromagnetic
[21] 3 23-75 No 96 Yes No 3 Ferro and non-ferromagnetic
[22] 8 20,100,400 No >92 Yes Yes 2.67 Ferro and non-ferromagnetic
[23] 4 30/78 Yes 94.32 Yes No 2 Ferro and non-ferromagnetic
Proposed 3SI 3 28 Yes 96.3 Yes Yes 1.5 Ferromagnetic
Extension of the 3 28 and 150 Yes - Yes Yes 1.5 Ferro and non-ferromagnetic
proposed 3SI
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‘? 'v'Pgl E:;:ri;z:tal Fig. 16. Thermal images for different duty cycles for load-1 and load-2. D1—
© sof Po2 Simulation H D5 combinations of (a) 30%-70%, (b) 70%—30%, and (c) 90%—90%.
. ‘ D2 = 0.99 [-4-Po2 Experimental

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

D1
()
300

~2501 J
3
= 200 - i
] s
z
g150f e :
2 -~
2100 el ——-Pol Simulation {
5 gl -v-Pol Experimental

501 Po2 Simulation |

o
el D1=0.99] |-2-Po2 Experimental
0 | \ \ \ \ : ‘ : :
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
D2
(®)
Fig. 15.  Simulation versus experimental results of output power variation with

duty cycle. (a) Dy varied with Dy constant at Damax. (b) D2 varied with Dy
constant at D1 max.

Fig. 14(b) shows the efficiency of the system while load-2
power is varied with load-1 power maintained constant at 275 W.
The proposed novel 3SI operates at greater than 95% efficiency
over the entire range of operation with peak efficiency of 96.3%.
Fig. 15 shows the simulation and experimental plots for output
power variation as a function of duty cycle. Variation in load-1
power P, is plotted in Fig. 15(a), by maintaining duty cycle Do
as constant at 99% and varying duty cycle D, . Similarly, the vari-
ation in load-2 power P, is plotted in Fig. 15(b) by maintaining
duty cycle D; as constant at 99% and varying duty cycle Ds. The
simulation and the experimental results for output power varia-
tion with change in duty cycle are in accord with one another.

Fig. 16 shows thermal images of both the steel vessels, which
are used as loads after powering them at different duty cycle
for 1 min. Fig. 16(a) and (b) shows the thermal images for both

Voo A S /] C
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Fig. 17.

Extension of the proposed 3SI.

the steel loads powered at 30%—70% and 70%—-30% duty cycle
combinations for 1 min. Fig. 16(c) shows the thermal images of
both the loads operated at 90% duty cycle.

VI. EXTENSION OF THE PROPOSED INVERTER FOR
MULTIPLE LOADS

The proposed configuration can be extended for multiple
loads by adding a pair of three switches and two loads. Fig. 17
shows the extended configuration for four IH loads. Leg-1
with switches S, S2, and S5 can be used to control powers in
load-1 and load-2. Leg-2 with switches 54, S5, and Sg can be
used to control powers in load-3 and load-4. Powers in each
load can be independently controlled by using ADC control.
Duty cycles of switches S1, S3, Sy, and Sg control powers in
load-1, load-2, load-3, and load-4, respectively. Each of these
connected legs can be operated at different frequencies, which
makes this topology suitable for heating magnetic as well as
nonmagnetic materials.
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VII. CONCLUSION

In this article, a 3SI configuration is proposed. Reduced
number of components and high efficiency are the main ben-
efits of the proposed inverter. ADC control technique is used
to independently and simultaneously regulate powers in two
loads. The 3SI has been analyzed, and analytical expressions
for output current and power, power losses, and 3SI efficiency
were derived. The 3SI operates at more than 95% efficiency
over the entire range of operation and it offers peak efficiency of
96.3%. Also, it offers switch to load ratio of 1.5, which is lowest
for multiload TH applications. The extension of the proposed
inverter for more loads is possible with low switch to load ratio of
1.5. The extended topology has an added advantage of operating
each leg at different frequencies, and this makes it suitable for
heating magnetic as well as nonmagnetic materials. Comparison
of the proposed 3SI with existing IH inverters is presented in
Table II. The proposed 3SI offers compact and efficient solution
to the multiload IH applications.
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