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Validation of Reduction of Leakage Magnetic Flux
in a Divided Heating Coil of Induction Heating Cooker by FEM Simulation

Bl BT, R T (EB), kB AMET (EB)

Kouhei OKUYAMA, Junichi ARAI (Mem.), Hironobu YONEMORI (Mem.)

Utilization of induction heating (IH) cooker is spreading as a normal utensil because it has high efficiency
electrically and is easy to treat. Researches to make efficiency higher are continued for the TH cooker. One factor of
losses is a leakage flux on the plate of the IH cooker. We had proposed a new coil configuration which has divided coil
instead of conventional one coil. And it was reported that higher efficiency was obtained by energizing the inside coil
for small pan and the both coils for large pan. In this paper, Finite Element Method (FEM) simulation is performed to
clarify detailed leakage magnetic flux distribution of the divided heating coil. The simulation results are compared
with experimental one for conditions of small pan heating and large pan heating, good correspondence between them
is obtained. This FEM simulation will be useful for study to get higher efficiency in IH cooker.
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Fig.2 The leakage magnetic flux by the different pan.
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Fig.3 Heating efficiency depending on the size of pan.

2 2
V=4V, M

72771, v: B —FaA VEEV], v, BEY
BOY—F a4 VEBE[V], v KEFROY—F 2 A
IVEE[V]ITH D,

Fig. 2 £V, M=o VLD LEOBEEIN/MSNE
RSN EZ L o TWAH L L B HERTE 5,

3.2 HAORE IHMEGIRICE X DB

3.2.1 E&HE

B HRESOHEMAL25E OMBR)RZ L
TO~@QOFNETRIE L=, 7238, AL =A
WL ¢617ecm THY, 8L ¢14cem, ¢ 18cm, ¢22cm
DEZBATVVASTH D,

D400 ml DK EZFANEET D,

QKDOYENEE A RET Do

OhE A VORI A EE 2000CRRE TV 5.

oo | Pan DT T OMBER & MIES 2 RET 5.
_—ll o | AR n 132 2)m BRIz, 72720, Q1] : KD
oooooo &, T, [CIHRE, T,[C): BI=RE, VIkW]: o
[ Ferrite Core | | Ferrite Core BES], t[h] : INEAEERITH A,
(b) Measurement of vertical direction leakage magnetic flux o, -T)
Fig. 1 Measurement of the leakage magnetic flux in the n= 8_60—><2—V]—1><—t x100[%] @
pan circumference by search coil.
(195) 195

NI | -El ectronic Library Service



The Japan Society Applied El ectronmagnetics and Mechanics

HA AEM 2458

Vol. 20, No.1 (2012)

322 ERER

Fig. 3 [ZR& SOHER DA NE LU T- 855 0nEs)
RORERRZRT, Fig. 3 L0 ME= AL LEOE
BOZEPNES IR DIZEIENEL R DO D15,

4 FEAMILVERVVEH Y X U5 E—2DIIRE

3ELY, MB=A L EHMOBEREINNENE, K
ARSI L OYMBN R YE T 5 Z L AN L=,
ZORIEBL, HElaAVERH 7% e —
FaBER LU, AETE, HElaAVvEFRIH 7 o%
Ve — X ORFEIZOWTIRARS
4.1 HEANVIH Y vX T —ZDFE

RNEIFANFEARIH 7 v¥ o 7'e—4#3, Fig 4 DX HIT
A NVERELDHMRIZEIL, Pl A L L SMEI= o U4y
TS 25X Chs, DEIaANVEFRIHZ v¥ o7
b — & TN EER T % & &1, Fig. 5()D & 5 1P|
A VDI FEEN L C/NBIKE & NEva A L DERE

Fig. 4  Structure of divided heating coil.
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Fig. 5 Principle of proposed type.
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Fig. 6  Circuit of a divided heating-coil type
IH cooking heater.
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Fig. 7 Measurement of inductance.
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Fig. 8 The leak magnetic flux of proposed type and
conventional type.
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Table 1 Analysis condition.

. . Relative magnetic
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iy S Panof ¢ 12cm 60 76 4000
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Heating coil (inside) 49.5 0.57 1
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Ferrite core 55 5.0 3200
Fig.9 Analysis model. Aluminum 2 20 L
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Fig. 10 Result of simulation.
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Fig. 12 Comparison of experiment and simulation.
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