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(54) DEVICE FOR GENERATING HEAT BY MEANS OF MAGNETIC INDUCTION

(67)  The invention relates to a device for generating
heat by means of magnetic induction, which comprises:
an element (1) of thermoconductive material with a chan-
nel (4) for circulating a fluid to be heated; and a set of
discs (2) with permanent magnets (3) which face the el-
ement (1) of thermoconductive materialand are designed
to exert a variable magnetic field on the element (1) of

thermoconductive material, the set of discs (2) compris-
ing first motorised discs (2.1) and at least one free-rotat-
ing second disc (2.2), wherein the first discs (2.1) are
disposed around the second disc (2.2), such that the sec-
onddisc (2.2)is rotated by the magneticinfluence exerted
by the permanent magnets (3) of the first discs (2.1).
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Description
Technical field

[0001] The presentinventionrelatestoheatgeneration
for heating applications, proposing a device that allows
heat to be produced by means of magnetic induction un-
der cost-effective conditions for heating of fluids or similar
applications.

State of the art

[0002] Itis known that when an element of electrically
conductive material is arranged within the scope of a
magnetic field of a moving magnet, the influence of the
variable magnetic field acting on that element generates
a heat therein that causes heating.

[0003] Based on this phenomenon, solutions aimed at
the heating of circulating fluids through a copper tube or
other electrically conductive material have been devel-
oped, with a magnet carrier disc associated with a rota-
tion drive motor arranged in relation to the tube.

[0004] Solutions of this type are described, for exam-
ple, in documents ES1077579U, US2549362A,
US20090223948A1, US5012060A, US7339144B2,
US8408378B1 or US20110272399A1, all based on ap-
proaches using a magnet carrier support rotatably driven
by a motor to create, by means of moving magnets, a
variable magnetic field in relation to a metal tube for cir-
culating a fluid to be heated. These solutions have not,
however, been successful in practical implementation,
due to the low heat production performance they offer in
relation to the energy consumption required to rotate the
magnet carrier support.

Object of the invention

[0005] In accordance with the present invention, a de-
vice for generating heat by magnetic induction is pro-
posed, based on magnet movement, which achieves an
efficiency that improves the performance of known solu-
tions in that regard and, consequently, the application
capacity.

[0006] The device for generating heat by magnetic in-
duction comprises an element of thermoconductive ma-
terial with a channel for circulating a fluid to be heated,
and a set of discs with permanent magnets facing the
element of thermoconductive material and which are de-
signed to exert a variable magnetic field on the element
ofthermoconductive material. The set of discs comprises
firstmotorised discs and atleast one free-rotating second
disc, wherein the first discs are arranged around the sec-
ond disc, such that the second disc is rotated by the mag-
netic influence exerted by the permanent magnets of the
first discs.

[0007] The heat generated on the element of thermo-
conductive material is a function of the number of mag-
netic field changes and, therefore, of the number of per-
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manent magnets incorporated in the discs and their ro-
tational speed. Inthis regard, the device and the invention
propose to use at least one second disc that rotates due
to the magnetic influence exerted by the first discs that
are arranged around the second disc, which allows re-
ducing the energy consumption necessary to rotate the
set of discs, thus increasing the functional performance
of the device.

[0008] The channel for circulating a fluid is a groove
that is directly made on a face of the element of thermo-
conductive material, such that the fluid is in direct contact
with the element to be heated. Preferably, the channel
has a rough surface for increasing the fluid contact area,
and thus creating a turbulent fluid flow that optimises ther-
mal transfer.

[0009] Onthe face of the element of thermoconductive
material that has the channel there is a closure cap with
a sealing gasket that establishes a tight seal between
the element and the closure cap and, therefore, prevents
possible leaks that may occur in the channel through
which the fluid to be heated circulates. The closure cap
may be of a thermoconductive material, such as alumi-
num.

[0010] The element of thermoconductive material has
a slotted distribution on the face opposite to where the
channel is, such that the surface exposed to the variable
magnetic field generated by the permanent magnets is
increased, while said slotted zone is heated faster than
the rest of the element material. Preferably, the slotted
distribution has a circular shape reciprocal to the shape
of the set of discs that facilitates rotation of the discs.
[0011] Preferably, the set of discs comprises four first
discs arranged according to a quadrangular peripheral
distribution and a second disc that is arranged in the cen-
tre of the distribution formed by the first discs.

[0012] The discs comprise a disc body with housings
for the permanent magnets, a rotation shaft and a first
and a second support that retain the permanent magnets
in the housings. The first support has a first inner thread-
ed surface threading onto a reciprocal outer threaded
surface of a firstend of the rotation shaft, while the second
support has a second inner threaded surface threading
onto a reciprocal outer threaded surface of the disc body.
[0013] The rotation shaftof the first discs has a second
end with a grooved zone for receiving a transmission
means connecting the first discs in rotation, while the
rotation shaft of one of the first discs is coupled to a drive
motor, such that one of the first discs is driven directly
by the motor while the rest of the first discs are driven
through the transmission means, the second disc being
rotated by the magnetic influence exerted by the perma-
nent magnets of the first discs.

[0014] Therefore, the device for generating heat object
of the invention results from constructive and functional
features that make it advantageous for the function for
which it is intended, its embodiment taking on a life of its
own and preferential character over conventional devic-
es for the same application.
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Description of the figures
[0015]

Figure 1 shows an exploded perspective view of the
elements comprising the device for generating heat
of the invention.

Figure 2 shows a front exploded view of the device
for generating heat of the invention.

Figure 3 shows a plan view of an exemplary embod-
iment of the set of discs with permanent magnets of
the device for generating heat.

Figure 4 shows a top plan view of the element of
thermoconductive material.

Figure 5 shows a bottom plan view of the element
of thermoconductive material.

Figure 6 shows the section VI-VI of the element of
thermoconductive material shown in Figure 4.
Figure 7 shows the section VII-VII of the element of
thermoconductive material shown in Figure 4.
Figures 8 and 9 respectively show a top and bottom
perspective view of one of the firstdiscs of the device
for generating heat.

Figure 10 shows an exploded sectional view of the
elements comprising one of the first discs of the de-
vice for generating heat.

Figure 11 shows a mounted sectional view of the
elements comprising one of the first discs of the de-
vice for generating heat.

Detailed description of the invention

[0016] The object of the invention relates to a device
for generating heat by means of magnetic induction, com-
prising an element (1) of thermoconductive material such
as aluminum and a set of discs (2) with permanent mag-
nets (3) that are arranged facing the element (1) of ther-
moconductive material, wherein the discs (2) with per-
manent magnets (3) are rotatably driven causing a var-
iable magnetic field that expands over the element (1) of
thermoconductive material heating it. The element (1) of
thermoconductive material has a coil-shaped channel (4)
through which a fluid to be heated circulates.

[0017] The permanent magnets (3) of each disc (2) are
arranged radially according to an alternating polarity dis-
tribution, so that they exert a variable magnetic field that
causes successive magnetisations and demagnetisa-
tions of the thermoconductive material of the element (1),
which results in an electromagnetic loss that produces a
heat that by thermal transmission heats the fluid of the
channel (4).

[0018] Said element (1) of thermoconductive material
is a block preferably of flat configuration that, on one of
its larger faces, has the channel (4) for the circulation of
fluid. The channel (4) is, for example, a groove that is
directly made on the element (1) of thermoconductive
material, such that the fluid to be heated circulating in
the channel (4) is in direct contact with the thermocon-
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ductive material, maximising thermal transfer. A fluid inlet
(5) and outlet (6) to the channel (4) are arranged on one
of the smaller faces of the element (1) of thermoconduc-
tive material.

[0019] On the larger face of the element (1) of thermo-
conductive material having the channel (4) there is a clo-
sure cap (7) with a sealing gasket (8) that establishes a
tight seal between the element (1) of thermoconductive
material and the closure cap (7) to prevent fluid leaks
from the channel (4). The closure cap (7) is of a thermo-
conductive material, for example of the same material as
the element (1), such that heat transfer to the channel
fluid (4) is optimised.

[0020] Advantageously, the channel (4) has a rough
surface that allows increasing the contact area with the
fluid circulating through the channel (4), thereby improv-
ing the transmission of heat to the fluid. The rough surface
of the channel (4) may be protrusions, fins, or any other
shape that causes turbulent flow of the fluid circulating
through the interior of the channel 4, thereby increasing
heating efficiency.

[0021] As seenin Figure 5 and in the sectional views
of Figures 6 and 7, the element (1) of thermoconductive
material has a slotted distribution (9) on the larger face
opposite the other larger face wherein the channel (4) is
arranged, said slotted distribution increases the surface
and allows faster heating of the element (1). Preferably,
and as seen in Figure 5, the slotted distribution (9) has
a circular shape reciprocal to that of the discs (2), which
enhances the rotation of the discs (2) thus reducing the
energy consumption for their driving.

[0022] The set of discs (2) with permanent magnets
(3) comprises first motorised discs (2.1) and at least one
free-rotating second disc (2.2). The first discs (2.1) are
arranged around the second disc (2.2), so that the per-
manent magnets (3) of the first discs (2.1) generate a
magneticinfluence onthe permanent magnets of the sec-
ond disc (2.2) causing their rotation, thereby optimising
the energy consumption of the device for driving the set
of discs (2).

[0023] Preferably, and as seen in Figure 3, the device
comprises four motorised discs (2.1) and a free-rotating
disc (2.2), thus the set of discs (2) is formed by four first
discs (2.1) arranged according to a quadrangular periph-
eral distribution surrounding a second disc (2.2) that is
arranged in the centre of said quadrangular distribution
close to the first discs (2.1).

[0024] As can be seen in Figure 3, the number of per-
manent magnets (3) incorporated in each disc (2) is an
even number, so that an alternating polarity distribution
is obtained in each disc (2). Also, as seen in Figure 11,
the permanent magnets (13) have a polarity on their up-
per face and an opposite polarity on theirlower face, such
that the generated magnetic field is directed in a direction
perpendicular to the faces of the permanent magnets (3),
and therefore the magnetic field is directed towards the
element (1) to be heated since the discs (2) are arranged
facing and parallel to the element (1) to be heated.
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[0025] As shown in Figures 8 to 11, the first discs (2.1)
comprise a disc body (10) with housings (11) for the per-
manent magnets (3) on its upper face, a rotation shaft
(12) extending in the axial direction of the disc (2.1) and
supports (13, 14) for the permanent magnets (3) closing
the housings (11) of the disc body (10).

[0026] The rotation shaft (12) has afirstend (12.1) that
is arrangeable in a housing (15) of the element (1) of
thermoconductive material (see Figure 5) and a second
end (12.2) that is arrangeable in a housing (16) of a sup-
port plate (17) of the device (see Figure 1), such that the
discs (2) are arranged with the possibility of rotation be-
tween the element (1) of thermoconductive material and
the support plate (16).

[0027] The rotation shaft (12) has at its second end
(12.2) a grooved zone (18) for receiving a transmission
means (19), such as a belt, distribution chain, or the like,
which rotationally connects the first discs (2.1). Thus, as
seen in Figure 2, the rotation shaft (12) of one of the first
discs (2.1) is directly coupled to a drive motor (20) ar-
ranged in the support plate (17), such that the rest of the
first discs (2.1) are motorised through the transmission
means (19) that transmits the rotation of the drive motor
(20). It is also possible that each first disc (2.1) has an
independent drive motor (20), but the rotation of the sec-
onddisc (2.2) is always caused by the magnetic influence
exerted by the permanent magnets (3) of the first discs
(2.2) located near their surroundings.

[0028] The first support (13) has a first inner threaded
surface threading onto a reciprocal outer threaded sur-
face of the first end (12.1) of the rotation shaft (12), while
the second support (14) has a second inner threaded
surface threading onto a reciprocal outer threaded sur-
face of the disc body (11), such that the permanent mag-
nets (3) are retained in the housings (11) of the disc body
(10) by means of the supports (13, 14) preventing their
movement, which is especially relevant to avoid devia-
tions in the magnetic field lines and, therefore, misalign-
ments in the rotation shaft (12) of the discs (2) that may
negatively affect the performance of the device.

[0029] The housings (11) have a rectangular shape
reciprocal to the shape of the permanent magnets (3)
which are arranged in the housings (11). Such a rectan-
gular configuration of the permanent magnets (3) allows
to magnetise a larger surface of the element (1), and thus
improve the heating efficiency.

[0030] The configuration of the second disc (2.2) is
identical to that of the first discs (2.1) except that it does
not need to have a grooved zone (18) at the second end
(12.2) of the rotation shaft (12), since the rotation of the
second disc (2.2) is carried out by the magnetic influence
exerted by the permanent magnets (3) of the first discs
(2.1).

[0031] It is provided that the diameter of the second
disc (2.2) be less than the diameter of the first discs (2.1)
to facilitate its movement due to magnetic influence; how-
ever, the second disc diameter (2.2) could be less than
or greater than the diameter of the first discs (2.1).
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Claims

1. A device for generating heat by means of magnetic
induction, characterised in that it comprises:

- an element (1) of thermoconductive material
with a channel (4) for circulating a fluid to be
heated, and

- a set of discs (2) with permanent magnets (3)
facing the element (1) of thermoconductive ma-
terial and which are designed to exert a variable
magnetic field on the element (1) of thermocon-
ductive material, the set of discs (2) comprises
first motorised discs (2.1) and at least one free-
rotating second disc (2.2), wherein the first discs
(2.1) are arranged around the second disc (2.2),
such that the second disc (2.2) is driven in rota-
tion by the magnetic influence exerted by the
permanent magnets (3) of the first discs (2.1).

2. Thedeviceforgenerating heat by means of magnetic
induction accordingto claim 1, characterised in that
the channel (4) for circulating a fluid is a groove that
is directly made on a face of the element (1) of ther-
moconductive material.

3. Thedeviceforgenerating heatby means of magnetic
induction according to the preceding claim, charac-
terised in that the channel (4) has a rough surface
to increase the area of contact with the fluid.

4. Thedeviceforgenerating heatby means of magnetic
induction according to claim 2, or 3, characterised
in that on the face of the element (1) of thermocon-
ductive material having the channel (4) there is a
closure cap (7) with a sealing gasket (8) that estab-
lishes a tight seal between the element (1) and the
closure cap (7).

5. Thedeviceforgenerating heatby means of magnetic
induction according to the preceding claim, charac-
terised in that the closure cap (7) is made of a ther-
moconductive material, such as aluminum.

6. Thedeviceforgenerating heatby means of magnetic
induction according to any one of the preceding
claims, characterised in thatthe element (1) of ther-
moconductive material has a slotted distribution (9)
on the face opposite to the channel (4).

7. Thedeviceforgenerating heatby means of magnetic
induction according to the preceding claim, charac-
terised in that the slotted distribution (9) has a cir-
cular shape reciprocal to the shape of the set of discs

(2).

8. Thedeviceforgenerating heatby means of magnetic
induction according to any one of the preceding
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claims, characterised in that the set of discs (2)
comprises four first discs (2.1) arranged according
to a quadrangular peripheral distribution and a sec-
ond disc (2.2) that is arranged in the centre of the
distribution formed by the first discs (2.1).

The device for generating heat by means of magnetic
induction according to any one of the preceding
claims, characterised in that the discs (2) comprise
adisc body (10) with housings (11) for the permanent
magnets (3), a rotation shaft (12) and a first and a
second support (13, 14) that retain the permanent
magnets (3) in the housings (11).

The device for generating heat by means of magnetic
induction according to the preceding claim, charac-
terised in that the rotation shaft (12) has a first end
(12.1) insertable into a housing (15) of the element
(1) of thermoconductive material and a second end
(12.2) insertable into a housing (16) of a supportplate
17).

The device for generating heat by means of magnetic
induction according to any one of claims 9 to 10,
characterised in that the first support (13) has a
first inner threaded surface threading onto a recip-
rocal outer threaded surface of a first end (12.1) of
the rotation shaft (12), while the second support (14)
has a second inner threaded surface threading onto
a reciprocal outer threaded surface of the disc body
(10).

The device for generating heat by means of magnetic
induction according to any one of claims 9 to 11,
characterized in that the housings (11) have a rec-
tangular shape reciprocal to the shape of the perma-
nent magnets (3).

The device for generating heat by means of magnetic
induction according to any one of claims 9 to 12,
characterised in that the rotation shaft (12) of the
first discs (2.1) has a second end (12.2) with a
grooved zone (18) for receiving a transmission
means (19) that rotationally connects the first discs
(2.1), and the rotation shaft (12) of one of the first
discs (2.1) is coupled to a drive motor (20).

The device for generating heat by means of magnetic
induction according to any one of the preceding
claims, characterised in that the diameter of the
second disc (2.2) is less than the diameter of the first
discs (2.1).
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