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Figure —1

prising at least one body; at least one inner compartment (1) in the body,
which is suitable for placing the items to be washed; at least one door
for accessing into the inner compartment (1); at least one circulation line
(2) connected with the inner compartment (1) for circulating at least one
washing liquid in the inner compartment (1); at least one circulation pump
(3) provided in the circulation line (2) for moving the washing liquid in
the circulation line (2). Here, the circulation line (2) comprises at least
one metal pipe (2a), and the circulation pump (3) comprises at least one
stator (3a); at least one rotor (3b) rotating with respect to the stator (3a);
at least one impeller (3¢) on at least one side of the rotor (3b), which is
rotated by the rotor (3b) to move the washing liquid in the circulation line
(2); at least one magnetic element (3d) located to face the metal pipe (2a)
on at least another side of the rotor (3b) and which, when rotated by the
rotor (3b), allows the metal pipe (2a) to be heated.
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A WASHING DEVICE

Technical Field

The present invention relates to a washing device for heating a washing liquid circulated

therein.

Background of the Invention

A washing device such as a washing machine or a dishwasher generally comprises at
least one body; at least one inner compartment in the body suitable for placing the items
to be washed; and at least one door for accessing into the inner compartment. Users
move the door to an open position to place the items to be washed in the inner
compartment. Afterwards, using a washing liquid such as detergent water, the items

placed in the inner compartment are washed and cleaned.

Water received from a water main is generally used for a washing process in washing
devices. The mains water has a relatively low temperature, causing problems such as
insufficient cleaning of the dirt in the washed items if the mains water is used directly in
the washing process. For this reason, at least one heating system is used in washing

devices to heat the washing liquid.

Heating systems in washing devices use at least one heating element for heating the
washing liquid and at least one temperature sensor for sensing a temperature of the
heated washing liquid. Here, the temperature sensor detects that the washing liquid has
reached a desired temperature, so that operation of the heating element is stopped. Thus,
the washing liquid is prevented from overheating and damaging the items being washed.
Heating elements used in heating systems are generally resistance type heaters. Thus,
the washing liquid is heated quickly, such that the cleaning process is carried out quickly.
However, since the resistance type heating devices draw a high amount of electric
current, the washing device consumes a high amount of energy for heating the washing

liquid.
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Brief Description of the Invention

The present invention discloses a washing device comprising at least one body; at least
one inner compartment in the body, which is suitable for placing the items to be washed,;
at least one door for accessing into the inner compartment; at least one circulation line
connected with the inner compartment for circulating at least one washing liquid in the
inner compartment; at least one circulation pump provided in the circulation line for
moving the washing liquid in the circulation line. Here, the circulation line comprises at
least one metal pipe, and the circulation pump comprises at least one stator; at least one
rotor rotating with respect to the stator; at least one impeller on at least one side of the
rotor, which is rotated by the rotor to move the washing liquid in the circulation line; at
least one magnetic element located to face the metal pipe on at least another side of the

rotor and which, when rotated by the rotor, allows the metal pipe to be heated.

In the washing device according to the present invention, the washing liquid passing
through the circulation line is heated by the magnetic element and the metal pipe. The
heating process does not require an additional heater while circulating the washing liquid,
since the circulation pump, which ensures rotation of the magnetic element, is already

running. Thus, the washing device can be efficiently operated.

Object of the Invention

An object of the present invention is to provide a washing device that allows the circulated

washing liquid to be heated.

Another object of the present invention is to provide a washing device with high energy

efficiency.

A further object of the present invention is to provide a durable and reliable washing

device.

Description of the Drawings
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Exemplary embodiments of the washing device according to the present invention are

illustrated in the attached drawings, in which:

Figure 1 is an exemplary illustration of the washing device according to the
invention.
Figure 2 is a side view of a circulation pump used in the washing device according

to the invention.

All the parts illustrated in figures are individually assigned a reference numeral and the

corresponding terms of these numbers are listed below:

Inner compartment @)
Circulation line 2
Metal pipe (2a)
Circulation pump 3
Stator (3a)
Rotor (3b)
Impeller (30)
Magnetic element (3d)
Heating element 4)
Spray arm (5)

Description of the Invention

A washing device such as a washing machine or a dishwasher is used to wash and clean
various items, such as textile products and kitchen utensils. Here, in order to carry out the
washing process with a desired efficiency, the washing liquid, e.g. a detergent water, must
be heated to a desired level in the washing devices. Therefore, the present invention

provides a washing device for heating the washing liquid during circulation.

The washing device according to the present invention, which is illustrated in figures 1-2,
comprises at least one body; at least one inner compartment (1) in the body, which is
suitable for placing the items to be washed; at least one door for accessing into the inner

compartment (1); at least one circulation line (2) connected with the inner compartment (1)

3
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for circulating at least one washing liquid in the inner compartment (1); at least one
circulation pump (3) provided in the circulation line (2) for moving the washing liquid in the
circulation line (2). Here, the circulation line (2) comprises at least one metal pipe (2a),
and the circulation pump (3) comprises at least one stator (3a); at least one rotor (3b)
rotating with respect to the stator (3a); at least one impeller (3c) on at least one side of the
rotor (3b), which is rotated by the rotor (3b) to move the washing liquid in the circulation
line (2); at least one magnetic element (3d) located to face the metal pipe (2a) on at least
another side of the rotor (3b) and which, when rotated by the rotor (3b), allows the metal

pipe (2a) to be heated.

In an exemplary embodiment of the invention, the washing device is a dishwasher and the
circulation line (2) is connected with the spray arms (5). Here, the washing liquid obtained
from a lower part of the inner compartment (1) via the circulation line (2) is pressed
upwards by the circulation pump (3) and sent to the spray arms (5). The washing process
is carried out by spraying the washing liquid on the washed items by means of the spray
arms (5). Here, during the operation of the circulation pump (3), the washing liquid is
moved in the circulation line (2) by the rotation of the impeller (3¢) by the rotor (3b). The
rotor (3b) provides rotation of at least one magnetic element (3d) in addition to the
propeller (3c). Here, during the rotational movement of the magnetic element (3d), the
magnetic field generated by the magnetic element (3d) also performs the rotational
movement. Such a rotational movement by the magnetic field heats the metal pipe (2a)
positioned opposite the magnetic element (3d). Thus, the washing liquid passing through
the metal pipe (2a) is also heated. Said circulation pump (3) is operated continuously
while the washing process is carried out by the washing device. However, during the
circulation of the washing liquid by the circulation pump (3), energy losses occur due to
the insufficient operation of the circulation pump (3). In the washing device according to
the present invention, this energy loss is converted into heat energy and used for heating
the washing liquid passing through the circulation line (2). Thus, the energy efficiency of

the washing device is high.

In a preferred embodiment of the invention, said magnetic element (3d) is in the form of a
disc. Thus, the rotational movement of the magnetic element (3d) is realized in a more
balanced manner. Here, the magnetic element (3d) preferably comprises at least one

body in a disc form preferably containing a plastic material (made of a plastic material);

4
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and at least one (preferably more) magnet provided on the body. Thus, the magnetic

element (3d) can be produced easily, at a low cost.

In another preferred embodiment of the invention, the metal pipe (2a) is of a twisted
structure (such as a piece of spiral). Thus, surface of the metal pipe (2a) exposed to the
moveable magnetic field is increased, so that the heating process is carried out more

efficiently.

In a further preferred embodiment of the invention, said metal pipe (2a) comprises
aluminum (having an aluminum pipe structure). Thus, both the metal pipe (2a) can be
produced easily and if the metal pipe (2a) is of a twisted structure, the twist shape is

provided in an easy and reliable manner.

The heating process carried out by the magnetic element (3d) and the metal pipe (2a)
provides a slow heating of the washing liquid. This causes the warm-up time to prolong,
especially when washing at high temperatures is desired, and thus the washing process
takes longer. In order to solve this problem, in a different preferred embodiment of the
invention, the washing device preferably comprises at least one heating element (4) in the
form of resistance. Thanks to the heating element (4) preferably located on the circulation
line (2), the first heating process of the washing liquid is carried out quickly. In this
embodiment, the heating element (4) stops to operate after the washing liquid obtains a
desired temperature level. Here, the heating process carried out by the magnetic element
(3d) and the metal pipe (2a) is used to recover the heat lost by the washing liquid, whose
temperature level has decreased due to the heat absorbed by the external environment

and the items being washed.

Although the heating process carried out by the magnetic element (3d) and the metal pipe
(2a) provides a relatively slow heating, a temperature of the washing liquid may rise above
the desired washing temperature, especially in the programs requiring a long period of
time for the washing process. In such cases, the components of the washing device
and/or the items being washed may be damaged. In order to prevent such an undesired
situation, in another preferred embodiment of the invention, said washing device
comprises at least one movement element for moving the metal pipe (2a) away from the

magnetic element (3d) and towards the magnetic element (3d). Here, the washing device

5
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may also comprise at least one temperature sensor for detecting a temperature of the
washing liquid in the circulation line (2). In this embodiment, for example, when the
temperature of the washing liquid through the circulation line (2) rises above a desired
value, the metal pipe (2a) is moved away from the magnetic element (3d) by means of the
movement element, in order to prevent further heating of the washing liquid. When the
temperature of the washing liquid decreases and it is desired to be heated, the metal pipe
(2a) is moved towards the magnetic element (3d). This ensures a reliable heating
process. Said movement element may be, for example, a solenoid that provides linear
movement, or it may also be a motor that moves the metal pipe (2a) by means of a gear

system.

In the washing device according to the present invention, the washing liquid passing
through the circulation line (2) is heated by the magnetic element (3d) and the metal pipe
(2a). The heating process does not require an additional heater while circulating the
washing liquid, since the circulation pump (3d), which ensures rotation of the magnetic

element (3d), is already running. Thus, the washing device can be efficiently operated.
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CLAIMS

. A washing device comprising at least one body; at least one inner compartment (1)

in the body, which is suitable for placing the items to be washed; at least one door

for accessing into the inner compartment (1); at least one circulation line (2)

connected with the inner compartment (1) for circulating at least one washing

liquid in the inner compartment (1); at least one circulation pump (3) provided in

the circulation line (2) for moving the washing liquid in the circulation line (2),

characterized in that

- the circulation line (2) comprises at least one metal pipe (2a), and

- the circulation pump (3) comprises at least one stator (3a); at least one rotor
(3b) rotating with respect to the stator (3a); at least one impeller (3¢) on at least
one side of the rotor (3b), which is rotated by the rotor (3b) to move the
washing liquid in the circulation line (2); at least one magnetic element (3d)
located to face the metal pipe (2a) on at least another side of the rotor (3b) and

which, when rotated by the rotor (3b), allows the metal pipe (2a) to be heated.

. A washing device according to claim 1, characterized in that said magnetic

element (3d) is in the form of a disc.

. A washing device according to claim 1 or 2, characterized in that the magnetic

element (3d) comprises at least one body in a disc form containing a plastic

material, and at least one magnet provided on the body.

. A washing device according to any of the preceding claims, characterized in that

the metal pipe (2a) is of a twisted structure.

. A washing device according to any of the preceding claims, characterized in that

the metal pipe (2a) comprises aluminum.

. A washing device according to any of the preceding claims, characterized in that

the washing device comprises at least one heating element (4).
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10.

11.

A washing device according to claim 6, characterized in that the heating element

(4) is in the form of resistance.

A washing device according to any of the preceding claims, characterized in that
the washing device comprises at least one movement element for moving the
metal pipe (2a) away from the magnetic element (3d) and towards the magnetic

element (3d).

A washing device according to any of the preceding claims, characterized in that
the washing device comprises at least one temperature sensor for detecting a

temperature of the washing liquid in the circulation line (2).

A washing device according to any of the preceding claims, characterized in that

the washing device is a dishwasher.

A washing device according to claim 10, characterized in that the washing device

comprises at least one spray arm (5) connected with the circulation line (2).
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