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(54) AN INDUCTION HEATING COOKER WITH IMPROVED COOLING PERFORMANCE

(67)  The present invention relates to an induction
heating cooker (1) comprising a body (2); at least one
circuit board (6) which is disposed in the body (2); at least
one IGBT component (3) which is disposed in the body
(2) and which provides power switching; at least one heat
sink (4) which contacts the IGBT component (3) so as to

cool the same; at least one fan (5) which is disposed in
the body (2) and which provides the cooling of the com-
ponents by air; and an air guiding member (7) which is
positioned in the flow of the air provided by the fan (5)
and which guides the air.
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Description

[0001] The present invention relates to an induction
heating cooker having improved air circulation and cool-
ing performance.

[0002] Today, induction heating cookers are house-
hold appliances which are operated by means of elec-
tromagnets generating magnetic fields for domestic or
industrial purposes. As a basic working principle, said
appliances turn into an open electric circuit when there
is no metal pot thereon, and a completed electric circuit
when there is. Thus, a magnetic field is generated and
heating is provided with the energy transferred to the
body of the metal pot. By means of the the energy trans-
ferred to the metal pot by changing the strength of the
magnetic field generated, the amount of heat can also
be adjusted.

[0003] Inthe household induction heating cookers, the
power switching which provides the adjustment of the
power and staging of the cooker is performed by means
of power transistors called IGBT. During the use of the
induction heating cooker, the IGBT heats up due to the
switching process during the adjustment of the desired
level in the cooker, and the temperature thereof rises as
the operating timeincreases. In order to preventthe IGBT
from causing a heating-related safety problem during the
operating time thereof, the cooker is automatically turned
off upon reaching a certain temperature (usually 90°C),
and further heating of the component s prevented. More-
over, various cooling systems are used to prevent the
heating of the IGBT component. Thus, the performance
of an induction heating cooker depends on the operating
time of the cooker and it is accepted that the cooker per-
formance increases as the operating time increases. It
is possible to increase the operating time of the cooker
by effectively cooling the power switching IGBTSs. It is
known that in the induction heating cookers where effec-
tive cooling cannot be provided, the components which
get too hot turn off the cooker, preventing the foodstuffs
from being cooked and reducing user satisfaction. More-
over, due to the heating of the circuit boards in the cooker,
the lifetime of the cooker may be shortened due to over-
heating.

[0004] In the state of the art European Patent Applica-
tion No. EP2712267A1, an induction heating cooker is
disclosed, wherein cooling is provided by ventilation by
means of two symmetrical openings.

[0005] The aim of the present invention is the realiza-
tion of an induction heating cooker with improved per-
formance by providing an efficient air cooling on the pow-
er switching components.

[0006] The induction heating cooker realized in order
to attain the aim of the present invention, explicated in
the claims, comprises a body; at least one circuit board
which is disposed in the body; at least one IGBT compo-
nent which is disposed in the body and which provides
power switching; at least one heat sink which contacts
the IGBT component so as to cool the same; at least one
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fan which is disposed in the body and which provides the
cooling of the circuit board and the IGBT component by
air; and an air guiding member which is positioned in the
flow of the air provided by the fan and which guides the
air. By means of the heat sink which absorbs the exces-
sive heat and the air flow provided by the fan towards
the air guiding member, the IGBT component and the
circuit boards can be operated within the ideal operating
range for a longer period of time, providing a continuous
cooker performance. The induction heating cooker fur-
ther comprises an air guiding member having groove-
shaped air ducts, which is placed on the heat sink and
the IGBT component so as to allow the cooling air from
the fan to be distributed more evenly to the IGBT com-
ponents. It is aimed that the air molecules pass through
the heat sink surface by means of the air ducts in accord-
ance with the flow direction of the air coming out of the
fan so as to be guided onto the IGBT components. More-
over, the induction heating cooker comprises atleastone
first slitwhichis provided between the air guiding member
and the air outlet of the fan so as to guide the air to the
circuit boards on the right and left sides of the body, and
at least one second slit which is provided on the body
and which enables the air passing over the circuit boards
to continue to circulate. There may be preferably two first
slits and two second slits on the parts of the air guiding
member facing the circuit boards. Thus, the air coming
out of the fan is guided first to the IGBT components and
then to the circuit boards so as to exit through the second
slit, ensuring a much more efficient air circulation.
[0007] In an embodiment of the present invention, the
induction heating cooker comprises a guide which is po-
sitioned at the outlet of the first slit so as to guide the air
leaving the first slit directly onto the circuit board. Thus,
the air, which is disorderly guided to the circuit boards,
passes through the guide more smoothly and spreads
over the boards, increasing the cooling efficiency.
[0008] In an embodiment of the present invention, the
induction heating cooker comprises the air guiding mem-
ber of which the air ducts are symmetrically distributed
in the horizontal and vertical axes. In order to evenly dis-
tribute the air to the IGBT components and the circuit
boards positioned at both sides, the air ducts are enabled
to be arranged symmetrically in the horizontal and verti-
cal axes. Thus, the efficiency of the cooling performance
of the induction heating cooker is increased.

[0009] In an embodiment of the present invention, the
induction heating cooker comprises the air guiding mem-
ber manufactured from a metal material. By means of a
metal air guiding member, the durability thereof is in-
creased and a better cooling is obtianed by means of the
heat conductivity.

[0010] In an embodiment of the present invention, the
induction heating cooker comprises the air guiding mem-
ber manufactured from a plastic material. Thus, a cost-
efficient and lightweight design is obtained, providing
ease of production.

[0011] By means of the induction heating cooker of the
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present invention, the components which heat up are
cooled such that a more smooth cooking performance is
provided.

[0012] Aninduction heating cooker realized in order to
attain the aim of the present invention is illustrated in the
attached figures, where:

Figure 1 - is the perspective view of the induction
heating cooker.

Figure 2 - is the schematic view of the air guiding
member together with the induction heating cooker.
Figure 3 - is another schematic view of the air guiding
member together with the induction heating cooker.

[0013] The elementsillustrated in the figures are num-
bered as follows:

. Induction heating cooker
Body

. IGBT component

. Heat sink

Fan

. Circuit board

. Air guiding member
. Air duct

9. First slit

10. Second slit

11. Guide

O NG WN

[0014] The induction heating cooker (1) comprises a
body (2); at least one circuit board (6) which is disposed
in the body (2); at least one IGBT component (3) which
is disposed in the body (2) and which provides power
switching; at least one heat sink (4) which contacts the
IGBT component (3) so as to cool the same; at least one
fan (5) which is disposed in the body (2) and which pro-
vides the cooling of the circuit board (6) and the IGBT
component (3) by air; and an air guiding member (7)
which is positioned in the flow of the air provided by the
fan (5) and which guides the air. By means of the heat
sink (4) which absorbs the excessive heat and the air
flow provided by the fan (5) towards the air guiding mem-
ber (7), the IGBT component (3) and the circuit boards
(6) can be operated within the ideal operating range for
a longer period of time, providing a continuous cooking
performance. The induction heating cooker (1) further
comprises an air guiding member (7) having groove-
shaped air ducts (8), which is placed on the heat sink (4)
and the IGBT component (3) so as to allow the cooling
air from the fan (5) to be distributed more evenly to the
IGBT components (3). It is aimed that the air molecules
pass through the heat sink (4) surface by means of the
air ducts (8) in accordance with the flow direction of the
air coming out of the fan (5) so as to be guided onto the
IGBT components (3). Especially by leaving a certain
distance between the heat sink (4) and the air guiding
member (7) by the producer, an air path is created. More-
over, the induction heating cooker (1) comprises at least
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one first slit (9) which is provided between the air guiding
member (7) and the air outlet of the fan (5) so as to guide
the air to the circuit boards (6) on the right and left sides
of the body (2), and at least one second slit (10) which
is provided on the body (2) and which enables the air
passing over the circuit boards (6) to continue to circulate.
For example, there may be two first slits (9) and two sec-
ond slits (10) on the parts of the air guiding member (7)
facing the circuit boards (6), and thus two equal air paths
can be created at both sides of the body (2). Thus, the
air coming out of the fan (5) is guided first to the IGBT
components (3) and then to the circuit boards (6) so as
to exitthrough the second slit (10), ensuring a much more
efficient air circulation.

[0015] In an embodiment of the present invention, the
induction heating cooker (1) comprises a guide (11)
which is positioned at the outlet of the first slit (9) so as
to guide the air leaving the first slit (9) directly onto the
circuit board (6). Thus, the air, which is disorderly guided
to the circuit boards (6), passes through the guide (11)
more smoothly and spreads over the circuits boards (6),
increasing the cooling efficiency. By better cooling the
circuit boards (6), the performance of the induction heat-
ing cooker (1) is also indirectly improved.

[0016] In an embodiment of the present invention, the
induction heating cooker (1) comprises the air guiding
member (7) of which the air ducts (8) are symmetrically
distributed in the horizontal and vertical axes. In order to
evenly distribute the air to the IGBT components (3) and
the circuit boards (6) positioned at both sides, the air
ducts (8) are enabled to be arranged symmetrically in
the horizontal and vertical axes. Thus, identical operation
conditions are provided forthe IGBT components (3) pro-
vided at the right and left sides. Thus, the efficiency of
the cooling performance of the induction heating cooker
(1) is improved, preventing the same from reaching crit-
ical temperatures and being turned off.

[0017] In an embodiment of the present invention, the
induction heating cooker (1) comprises the air guiding
member (7) manufactured from a metal material. By
means of a metal air guiding member (7) preferably man-
ufactured from stainless steel, the durability thereof is
increased and a better cooling is obtained by means of
the heat conductivity.

[0018] In an embodiment of the present invention, the
induction heating cooker (1) comprises the air guiding
member (7) manufactured from a plastic material. Thus,
a cost-efficient and lightweight design is obtained, pro-
viding ease of production.

[0019] By means of the induction heating cooker (1) of
the present invention, the power switching components
are cooled more efficiently by air, providing an improved
cooking performance.

Claims

1. Aninduction heating cooker (1) comprising a body
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(2); at least one circuit board (6) which is disposed

in the body (2); at least one IGBT component (3)
which is disposed in the body (2) and which provides
power switching; at least one heat sink (4) which
contacts the IGBT component (3) so as to cool the 5
same; at least one fan (5) which is disposed in the
body (2) and which provides the cooling of the circuit
board (6) and the IGBT component (3) by air; and

an air guiding member (7) which is positioned in the
flow of the air provided by the fan (5) and which 70
guides the air, characterized by

- an air guiding member (7) having groove-
shaped air ducts (8), which is placed on the heat
sink (4) and the IGBT component (3) so as to 15
allow the cooling air from the fan (5) to be dis-
tributed more evenly to the IGBT components

(3), and

- at least one first slit (9) which is provided be-
tween the air guiding member (7) and the air 20
outlet of the fan (5) so as to guide the air to the
circuit boards (6) on the right and left sides of

the body (2), and at least one second slit (10)
which is provided on the body (2) and which en-
ables the air passing over the circuit boards (6) 25
to continue to circulate.

An induction heating cooker (1) as in Claim 1, char-
acterized by a guide (11) which is positioned at the
outlet of the first slit (9) so as to guide the air leaving 30
the first slit (9) directly onto the circuit board (6).

An induction heating cooker (1) as in Claim 1 or 2,
characterized by the air guiding member (7) of
which the air ducts (8) are symmetrically distributed 35
in the horizontal and vertical axes.

An induction heating cooker (1) as in any one of the
above claims, characterized by the air guiding
member (7) which is manufactured from a metal ma- 40
terial.

An induction heating cooker (1) as in any one of the
above claims, characterized by the air guiding

member (7) which is manufactured from a plastic 45
material.

50

55



EP 3 962 239 A1

Figure 1




EP 3 962 239 A1

Figure 2




EP 3 962 239 A1

Figure 3




10

15

20

25

30

35

40

45

50

55

EP 3 962 239 A1

9

des

Europdisches
Patentamt

European
Patent Office

Office européen

brevets

[y

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

Application Number

EP 21 18 7854

DOCUMENTS CONSIDERED TO BE RELEVANT
Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
A WO 2013/064396 Al (ARCELIK AS [TR]; 1-5 INV.
KALAYCI CEMALETTIN [TR]) HO5B6/12
10 May 2013 (2013-05-10)
* abstract; claim 1; figures 1-7 *
A WO 2011/154373 Al (ARCELIK AS [TR]; 1-5
KARATAS HALUK [TR])
15 December 2011 (2011-12-15)
* abstract; claim 1; figures 1-4 *
A US 2012/152933 Al (MATSUI EIJI [JP] ET AL) |1-5
21 June 2012 (2012-06-21)
* abstract; claim 1; figures 1-26 *
A EP 2 679 913 A2 (BSH BOSCH SIEMENS 1-5
HAUSGERAETE [DE])
1 January 2014 (2014-01-01)
* abstract; claim 1; figures 1-15 *
TECHNICAL FIELDS
SEARCHED (IPC)
HOS5B
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
Munich 14 December 2021 Garcia, Jesus

CATEGORY OF CITED DOCUMENTS

: theory or principle underlying the invention

: earlier patent document, but published on, or

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A :technological background

O : non-written disclosure

P : intermediate document

T
E
after the filing date
D : document cited in the application
L : document cited for other reasons
& : member of the same patent family, corresponding
document




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

ANNEX TO THE EUROPEAN SEARCH REPORT

EP 3 962 239 A1

ON EUROPEAN PATENT APPLICATION NO.

EP 21 18 7854

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.

The members are as contained in the European Patent Office EDP file on

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

14-12-2021
Patent document Publication Patent family Publication
cited in search report date member(s) date
WO 2013064396 Al 10-05-2013 EP 2774454 Al 10-09-2014
ES 2694569 T3 21-12-2018
TR 201718646 T4 21-12-2017
WO 2013064396 Al 10-05-2013
WO 2011154373 Al 15-12-2011 CN 102918926 A 06-02-2013
EP 2578058 Al 10-04-2013
WO 2011154373 Al 15-12-2011
US 2012152933 Al 21-06-2012 CN 102484904 A 30-05-2012
EP 2549831 Al 23-01-2013
JP 5845473 B2 20-01-2016
JP W02011114693 Al 27-06-2013
uUs 2012152933 Al 21-06-2012
WO 2011114693 Al 22-09-2011
EP 2679913 A2 01-01-2014 EP 2679913 A2 01-01-2014
ES 2748043 T3 12-03-2020

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82



EP 3 962 239 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

« EP 2712267 A1 [0004]

10



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

