
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

36
3 

86
6

A
1

��&��
���������
(11) EP 2 363 866 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
07.09.2011 Bulletin 2011/36

(21) Application number: 10155025.9

(22) Date of filing: 01.03.2010

(51) Int Cl.:
H01F 27/02 (2006.01) H01F 27/10 (2006.01)

H01F 27/26 (2006.01)

(84) Designated Contracting States: 
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR 
HR HU IE IS IT LI LT LU LV MC MK MT NL NO PL 
PT RO SE SI SK SM TR
Designated Extension States: 
AL BA ME RS

(71) Applicant: ABB Oy
00380 Helsinki (FI)

(72) Inventors:  
• Seväkivi, Pertti

01830 Lepsämä (FI)
• Talja, Markku

04400 Järvenpää (FI)

(74) Representative: Holmström, Stefan Mikael
Kolster Oy Ab 
Iso Roobertinkatu 23, 
P.O. Box 148
00121 Helsinki (FI)

(54) Coil arrangement

(57) The invention relates to a coil arrangement for
an electronic device, comprising a core, a coil (7) ar-
ranged around said core, and a cooling element (1) com-
prising an inlet (2) for receiving a cooling fluid and an
outlet (3) for forwarding the cooling fluid from said cooling
element (1). In order to obtain an efficient coil arrange-
ment with an adequate cooling said core comprises at
least two core elements (6) arranged at a distance from
each other. The cooling element (1) is arranged between
said at least two core elements (6).



EP 2 363 866 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

BACKGROUND OF THE INVENTION

FIELD OF THE INVENTION

[0001] The present invention relates to a coil arrange-
ment of an electronic device and in particular to a solution
for cooling such a coil arrangement.

DESCRIPTION OF PRIOR ART

[0002] A heat load generated in a coil of an electric
device can be significant. In order to avoid that the tem-
perature of the coil rises too high there are prior art so-
lutions where a cooling element is arranged in connection
with the coil. This cooling element comprises an inlet for
receiving a cooling fluid and an outlet for forwarding the
cooling fluid from said cooling element. Heat generated
by the coil is therefore passed to the cooling fluid.
[0003] The above described prior art solutions are,
however, complicated and in addition they fail to provide
a sufficient cooling for all implementations.

SUMMARY OF THE INVENTION

[0004] An object of the present invention is to provide
a novel and efficient coil arrangement with an adequate
cooling. This object is achieved with the coil arrangement
of independent claim 1.
[0005] To utilize a cooling element between two core
elements makes it possible to obtain a simple and effi-
cient solution for cooling the core of a coil arrangement.
In this way, the temperature of the coil arrangement can
be controlled efficiently.

BRIEF DESCRIPTION OF DRAWINGS

[0006] In the following, the present invention will be
described in closer detail by way of example and with
reference to the attached drawings, in which
[0007] Figures 1 to 3 illustrate a cooling element for an
embodiment of a coil arrangement,
[0008] Figures 4 to 5 illustrate a first embodiment of a
coil arrangement, and
[0009] Figures 6 and 7 illustrate a second embodiment
of a coil arrangement.

DESCRIPTION OF AT LEAST ONE EMBODIMENT

[0010] Figures 1 to 3 illustrate a cooling element 1 for
an embodiment of a coil arrangement. Figures 1 and 2
illustrate a front and side view of the cooling element 1,
and Figure 3 is a cross section of the cooling element
along line III - III in Figure 1.
[0011] In the illustrated embodiments, the cooling el-
ement 1 comprises an inlet 2, an outlet 3 and a plurality
of conduits 4 providing parallel fluid paths for passing

fluid from said inlet 2 to said outlet 3. The term "parallel
fluid paths" does not require that all conduits are exactly
parallel with each other, though this is probably the case
in many implementations, but instead it is sufficient that
the conduits 4 provide alternative fluid paths for passing
fluid from the inlet to the outlet. However, it should be
observed that it is not necessary in all implementations
to utilize a cooling element with parallel fluid paths. In-
stead in some implementations, it may be advantageous
to utilize a cooling element with only one single fluid path
between the inlet and the outlet.
[0012] In the illustrated embodiment, the conduits 4
are connected to each other with pipe sections 5 at the
opposite ends of the cooling element 1 for providing a
fluid path between the conduits 4 to the inlet 2 and outlet
3, respectively. The cooling element 1 may be manufac-
tured from aluminum, for instance, and it can be relatively
thin, which has the advantage that the width of the coil
arrangement can be kept small.
[0013] Figures 4 to 5 illustrate a first embodiment of a
coil arrangement. In Figures 4 and 5 it is assumed, by
way of example, that the cooling element of Figures 1 to
3 is utilized. The illustrated coil arrangement may be a
choke for an electronic apparatus, such as a frequency
converter, for instance.
[0014] In Figures 4 and 5 two core elements 6 are ar-
ranged on opposite sides of the cooling element 1. The
core elements may be of a ferromagnetic or ferrite ma-
terial, for instance. Each core element may be a single
element or consist of a plurality of thinner elements (such
as plates) arranged on top of each other.
[0015] Outermost in Figures 4 and 5 there is a coil 7.
This coil 7 is arranged to surround the cooling element
1 and the core elements 6. The coil may consist of an
electric conductor, such as a wire, wound in several turns
around the cooling element 1 and the core elements 6.
Alternatively, the coil 7 may consist of a band or a plate.
[0016] In Figures 4 and 5 it can be seen that the cooling
element 1 extends past the coil 7 and the core elements
6 at both ends (below and above). In this way, the inlet
2 and outlet 3 of the cooling element 1 are easily acces-
sible in order to carry out the necessary pipe attachments
for passing the cooling fluid to and from an external de-
vice where the cooling fluid is cooled before reintroduc-
tion into the cooling element 1.
[0017] Figures 6 and 7 illustrate a second embodiment
of a coil arrangement. Figure 6 is an end view and Figure
7 a side view of the coil arrangement. The embodiment
of Figures 6 and 7 is very similar to the one described in
connection with Figures 4 and 5, and therefore this em-
bodiment will mainly be described by pointing out the
differences between these embodiments.
[0018] In the embodiment of Figures 6 and 7, three
pairs of cooling elements 1 are utilized. Each pair of cool-
ing elements comprises a core element 6 arranged be-
tween the two cooling elements 1, and a second and a
third core element 6 is arranged against the respective
outer surfaces of the cooling elements 1. Finally, for each
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pair of cooling elements 1 and the three respective core
elements 6 a coil 7 is arranged to surround the two cooling
elements 1 and the three core elements 6.
[0019] The embodiment of Figures 6 and 7 additionally
comprises three core elements 8 which extend between
all three pairs of cooling elements 1.
[0020] It is to be understood that the above description
and the accompanying figures are only intended to illus-
trate the present invention. It will be obvious to a person
skilled in the art that the invention can be varied and
modified without departing from the scope of the inven-
tion.

Claims

1. A coil arrangement for an electronic device, compris-
ing:

a core,
a coil (7) arranged around said core, and
a cooling element (1) comprising an inlet (2) for
receiving a cooling fluid and an outlet (3) for for-
warding the cooling fluid from said cooling ele-
ment(1),characterized in
that said core comprises at least two core ele-
ments (6) arranged at a distance from each oth-
er, and
said cooling element (1) is arranged between
said at least two core elements (6).

2. A coil arrangement according to claim 1, character-
ized in that said coil arrangement is a coil arrange-
ment for a choke or a transformer.

3. A coil arrangement according to claim 1 or 2, char-
acterized in that said core is of a ferromagnetic or
ferrite material.

4. A coil arrangement according to one of claims 1 to
3, characterized in that said coil arrangement com-
prises:

at least two cooling elements (1),
at least two core elements (6) arranged on op-
posite sides of each respective cooling element
(1),
at least one coil (7) arranged around each re-
spective two core elements (6) and said respec-
tive cooling element (1), and
at least two core elements (8) on each side of
said cooling elements (1), which core elements
(8) extend between said at least two cooling el-
ements (1).

5. A coil arrangement according to one of claims 1 to
3, characterized in
that said coil arrangement comprises at least two

cooling elements (1),
that said cooling elements (1) are arranged against
each other with a core element (6) between them,
that a second and a third core element (6) is ar-
ranged against a respective outer surface of said
cooling elements (1), and
a coil (7) is arranged around said cooling elements
(1) and core elements (6).

6. A coil arrangement according to one of claims 1 to
5, characterized in that said coil arrangement is a
coil arrangement of a choke in a frequency converter.

7. A coil arrangement according to one of claims 1 to
6, characterized in that at least one of said cooling
elements (1) comprises a plurality of conduits (4) pro-
viding parallel fluid paths for passing said fluid from
said inlet (2) to said outlet (3).
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