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Resonant Network Design and Verification of Induction Cooker for Heating
Nonmagnetic Vessel

Eun-Su Jang', Sang-Min Park', Dong-Myoung Joo', and Byoung-Kuk Lee™

Abstract

This paper proposes a procedure for designing a resonant network for induction cookers that enables the induction
heating of magnetic and non-magnetic vessels. In order to design such network, the range of operating frequency
must be determined according to the material of the vessels by measuring several parameters, such as equivalent

resistance and inductance, which are reflected in the working coil of the vessels.

Through this process, the

capacitance of the resonant capacitor is determined. The PSIM simulation and experiment results verify the feasibility

of the proposed design and the heating performance of the designed resonant network.
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TABLE I
COMPARISON OF CHARACTERISTICS OF
ALUMINIUM AND CAST IRON

. Value
Parameter [Unit] To N
Specific Resistance [Q - m] | 9.8x10" | 25x10"
Relative Permeability [-] 100 1
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Fig. 1. Comparison of working coil. (a) Self bonding litz
wire, (b) teflon tubing litz wire
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Fig. 2. Equivalent circuit of induction heating.
(a) Equivalent circuit of working coil and vessel,
(b) load modeling reflected in working coil
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Fig. 3. Equivalent resistance according to ferrite structure.
(a) bar type, (b) disk type, (¢) Comparison of equivalent
resistance according to ferrite structures
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Fig. 4. Configuration of power conversion system for
induction cooker
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Fig. 5. Experimental vessel. (a) Aluminium vessel,
(b) Cast iron vessel

160

150 \
140

T 130 ~—Cast iron Vessel
3
3 120 ——Aluminium vessel
110
100
10 20 30 40 50 60 70 80 90 100 110 120 130 140 150

Frequency [kHz]

(a)

16

14

12

10

~—Cast iron Vessel

Rs [Q]

~—Aluminium vessel

I

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150

Frequency [kHz]

(b)
Fig. 6. Parameters of vessel according to frequency
variation. (a) equivalent inductance, (b) equivalent
resistance
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Fig. 8. System configuration of induction cooker.
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Fig. 9. Simulation verification.

TABLE II
SYSTEM PARAMETER

Value [Unit]
Parameters

Mag. Nonmag.
DC-Link Voltage, Vg 380 [V]

Capacitance, C 22 [nF] 300 [nF]

Max. Input Power, Py max. 3.2 [kW] 2.6 [kW]
Switching frequency, fow min. 26.6 [kHz] 105.4 [kHz]

Min. Input Power, Pi, min. 400 [W] 400 [W]
Switching frequency, fo, max. 47 [kHz] 109 [kHz]
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Fig. 10. Waveform of vessel heating test according to switching frequency variation.
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TABLE III
QUANTITY OF WATER ACCORDING TO VESSEL SIZE

Diameter of cooking zone Quantity of Water
[mm] L]

< 145 1
>145 and < 180 1.5
>180 and < 220 2
>220 and < 280
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