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A Study on the Parameter Optimization of Inverter for Induction Heating
Cooking Appliance

EFE-F K E @
(Byung-Kwan Kang + Se-Min Lee - Jung-Wook Park)

Abstract — With the advent of power semiconductor switching devices, power electronics relating to high frequency
electromagnetic eddy current based induction heating technology have become more suitable and acceptable, This paper
presents high-frequency induction heating cooking appliance circuit based on the zero current switching-PWM single
ended push-pulllZCS-PWM  SEPP) resonant inverter added AC-DC converter. This inverter uses
pulse-width-modulation(PWM) control method with active auxiliary quasi-resonant lossless inductor snubbers and a
switched capacitor. To improved the transient performance, the PI controller is applied for this system. For the
systematic parameter optimization of the Pl controller, the gradient-based optimization algorithm is applied. The
performance of optimized parameters is evaluated using simulation and experimental test. These results show that the
proposed systematic optimal tuning method improve the transient performances of this system.

Key Words : Induction heating appliance, Parameter optimization, Power electronics, PWM, Resonant inverter
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2. ZCS-PWM SEPP RESONANT INVERTER
2.1 CONFIGURATION
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Table 1 The system parameter

3 = 7 & Sk
AC 8 ©4 v, 220V 60Hz
293 Fae fon 20kHz
AU olulg L, 2.09pH
2 Q1 L., 2,01 pH
£21 AHAE ¢ J24uf
dEu S H3TH AR ¢ 0.8024F
Working Coil, B 7128 R, 2.54802
33} grhdd e L o7.96uH
E: 2 Freidjo] ut olwiel && ¢ist
Table 2 Inverter output change corresponding to the duty ratio
D HEHHW) ZHEdEW) FE8(%) THD(%)
0.34 2316 2207 95.28 19.45
0.30 1729 1621 93.75 26.77
0.25 1139 1055 92.63 32.94
0.20 661 297 90.32 37.75
0.17 442 384 86.88 40.37
Erd 3 B3 HES(R)o wWE oivle] & w¥a
Table 3 Inverter output change corresponding to the load
R, A d=EW) Y HFW) EE(%) THD(%)
2.54 2316 2207 95.28 19.45
1.00 1961 1791 91.31 12.83
0.50 1226 1035 86.07 11.99
0.20 636 | 476 74.84 . 11.68
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Fig. 3 The input and output voltage waveform of inverter
{al input voltage waveform(DC avg-282V) (b) Output current and voltage waveform
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Table 4 The performance test to derive the distortion
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Table 5 The performance of optimization

Iteration J A, K
1 360.594 2.0000 2.0000
2 360.551 3.0264 2.0015
3 360.554 3.0127 2.1974
4 360.532 2.9041 2.2039
5 360.508 2.9553 2.2037
6 360.571 - -
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Fig. 8 The output power response according to design
method of parameter
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