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(57) Abstract: The present invention relates to a dishwasher (1 ) comprising

Figure 2 a body (2), a washing tub (3) provided on the body (2), in which washing
is performed, and a drying pocket (4) provided between the washing tub (3)
2\\ and the body (2), in which phase change material (PCM) is provided.
i
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Description
A DISHWASHER

[0001] The present invention relates to a dishwasher with improved drying
efficiency.

[0002] In a dishwasher, after applying the steps of washing and rinsing, the
dishes are dried at the drying step. The drying step is of utmost
importance for the dishes to come out of the dishwasher shinier and
cleaner. In the drying step, water droplets on the dishes are removed from
the dishes by being evaporated. The evaporated water droplets condense
by coinciding with cold surfaces and humid air, and is discharged from the
washing cabinet. In order for the drying step to be efficient, it is necessary
to remove water vapor rapidly from the washing cabinet or to condense
water vapor for removing from the washing cabinet after completion of the
step. However, the water droplets on the dishes being evaporated,
re-condensed and being discharged from the washing cabinet takes time.
Therefore, the drying step takes a long time, leading to an increase in
program duration and energy consumption. Energy saving programs have
a reduced drying performance.

[0003] State of the art German patent application no. DE102009049066 discloses
a dishwasher in which phase change material is used to improve drying
performance.

[0004] The aim of the present invention is to realize a dishwasher with improved
drying efficiency.

[0005] The dishwasher realized to achieve the aim of the present invention and
disclosed in the first claim and the dependent claims comprises a body, a
washing tub provided on the body, in which items to be washed are
placed, and a drying pocket provided between the washing tub and the
body. The drying pocket is provided between the body and the washing
tub. Phase change material is provided in the drying pocket. Phase
change material changes phase in drying step.

[0006] The dishwasher of the invention comprises a cold surface, a hot surface
and a collection pocket. The cold surface is formed on the portion of the

drying pocket contacting the body, and the hot surface is formed on the
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portion of the drying pocket contacting the washing tub. The collection
pocket enables collection of the phase change material changing phase
between the hot surface and the cold surface.

In an embodiment of the invention, the collection pocket is arranged
proximate to the cold surface in the drying pocket, without contacting the
hot surface.

In an embodiment of the invention, an opening is provided on the
collection pocket, opening from the collection pocket towards the drying
pocket. The opening is controlled by means of a valve.

In an embodiment of the invention, the dishwasher comprises a control
unit enabling controlling of the valve according to the washing steps. By
this, the phase change material (PCM) provided in the collection pocket is
transferred to the drying pocket according to the washing step.

In an embodiment of the invention, the valve enables the phase change
material to stay in the collection pocket in the washing step, and to be
transferred to the drying pocket in the drying step.

In an embodiment of the invention, one surface of the collection pocket is
the cold surface.

In an embodiment of the invention, the collection pocket has a trapezoid
shape. It has a shape tapering from the cold surface to the hot surface. By
this, the collection pocket is enabled to be further from the hot surface.

In an embodiment of the invention, a plurality of protrusions are provided
on the cold surface.

In an embodiment of the invention, at least one fan is provided on the cold
surface.

The dishwasher realized to achieve the aim of the present invention is
illustrated in the accompanying drawings, wherein:

Figure 1 is a perspective view of the dishwasher.

Figure 2 is a schematic view of the drying pocket and the collection
pocket.

Figure 3 is a schematic view of the drying pocket and the fins.

Figure 4 is a schematic view of the drying pocket and the fan.

The elements in the figures are numbered individually and the
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correspondence of these numbers are given hereinafter.
. Dishwasher
. Body
. Washing tub
. Drying pocket

1

2

3

4

5. Collection pocket
6. Opening

7. Valve

8. Control unit

9. Fin

10. Fan

The symbols below are used in the text below for better understanding of
the invention.

C- Cold surface

H- Hot surface

The dishwasher (1) comprises a body (2), a washing tub (3) provided on
the body (2), in which washing is performed, and a drying pocket (4)
provided between the washing tub (3) and the body (2), in which phase
change material (PCM) is provided. The phase change material (PCM)
enables enhancing of the drying efficiency. The duration and energy used
for drying is thus reduced.

The dishwasher (1) of the invention comprises a drying pocket (4) having a
hot surface (H) on its portion contacting the washing tub (3), a cold surface
(C) on its portion contacting the body (2), and a collection pocket (5)
enabling collection of the phase change material (PCM) after it changes
phase between the cold surface (C) and the hot surface (H). The drying
pocket (4) is provided between the body (2) and the washing tub (3). The
cold surface (C) is formed on the portion of the drying pocket (4)
contacting the body(2), and the hot surface (H) is formed on the portion of
the drying pocket (4) contacting the washing tub (3) due to hot water used
in the washing tub (3). The phase change material (PCM) provided in the
drying pocket (4), evaporates through the heat coming from the hot

surface (H). Evaporating particles of the phase change material
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dispersedly move on the drying pocket (4) and condense by coinciding
with the cold surface (C). The phase change material particles shifting to
liquid phase again, are collected in the collection pocket (5).

In an embodiment of the invention, the dishwasher (1) comprises a
collection pocket (5) arranged in the drying pocket (4) proximate to the
cold surface (C), so as not to contact the hot surface (H). The collection
pocket (5) is as close to the cold surface (C) as possible, and is far from
the hot surface (H). By this, the phase change material particles moving as
vapor in the drying pocket (4), condense by coinciding with the cold
surface (C) and are collected in the collection pocket (5). Since the
collection pocket (5) is further from the hot surface (H), the phase change
material (PCM) does not evaporate again when it is in the collection
pocket (5).

In an embodiment of the invention, the dishwasher (1) comprises an
opening (6) opening from the collection pocket (5) towards the drying
pocket (4), and a valve (7) enabling controlling of the opening (6). The
phase change material (PCM) being in liquid phase in the collection pocket
(5), is transferred to be used again to the drying pocket (4) by means of
the opening (6). Transferring of the phase change material (PCM) from the
collection pocket (5) to the drying pocket (4) is controlled by means of the
valve (7) provided on the opening (6).

In an embodiment of the invention, the dishwasher (1) comprises a control
unit (8) enabling controlling of the valve (7) according to the washing steps
performed in the washing tub (3). The control unit (8) enables opening and
closing of the valve (7) according to the washing steps performed in the
dishwasher (1).

In an embodiment of the invention, the valve (7) enables the phase
change material to stay in the collection pocket (5) in the washing step,
and to be transferred from the collection pocket (5) to the drying pocket (4)
in the drying step. The washing tub (3) needs to be kept hot in the washing
step for sterilization of the items to be washed. Therefore, the phase
change material is located in the collection pocket (5) in the washing step,

and it does not draw heat from the washing cabinet. When the dishwasher
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(1) takes the drying step, the valve (7) is opened by means of the control
unit (8), and the phase change material is transferred from the collection
pocket (5) to the drying pocket (4). The phase change material evaporates
by drawing heat from the washing tub (3) by means of the hot surface (H).
The temperature of the washing tub (3) is thus reduced and the drying
step is efficiently performed in a short time.

In an embodiment of the invention, the dishwasher (1) comprises a
collection pocket (5) whose one surface is the cold surface (C). The cold
surface (C) forms a surface of the collection pocket (5). By this, heat is not
lost during heat transfer.

In an embodiment of the invention, the drying pocket (4) comprises a
trapezoid shaped collection pocket (5) tapering from the hot surface (H) to
the cold surface (C). By this, the collection pocket (5) is enabled to have a
maximum volume further from the hot surface (H).

In an embodiment of the invention, the drying pocket (4) comprises a
plurality of fins (9) provided on the cold surface (C). The cold surface area
is increased by means of the fins (9) enabling falling of the temperature of
the cold surface (C). The phase change materials can thus condense
more rapidly.

In an embodiment of the invention, the drying pocket (4) comprises at least
one fan (10) provided on the cold surface (C). Enforced transfer is applied
and heat transfer is increased thanks to the fan (10). Thus the heat of the
cold surface (C) is enabled to fall.

A dishwasher (1) with improved drying efficiency is realized with the
present invention. The drying step is performed more efficiently by means
of a drying pocket (4) in which phase change material (PCM) is provided,
being used between the washing tub (3) and the body (2). The energy
consumption and time used is thus reduced. The phase change material is
used again at the same performance level thanks to the collection pocket
(5) provided in the drying pocket (4). Using phase change material

according to the washing steps of the dishwasher (1) is provided.
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Claims

1.

A dishwasher (1) comprising a body (2), a washing tub (3) provided on the
body (2), in which washing is performed, and a drying pocket (4) provided
between the washing tub (3) and the body (2), in which phase change material
(PCM) is provided, characterized by the drying pocket (4) having a hot surface
(H) on its portion contacting the washing tub (3), a cold surface (C) on its
portion contacting the body (2), and a collection pocket (5) enabling collection
of the phase change material (PCM) after it changes phase between the cold
surface (C) and the hot surface (H).

A dishwasher (1) according to claim 1, characterized by the collection pocket
(5) arranged in the drying pocket (4) proximate to the cold surface (C), so as
not to contact the hot surface (H).

A dishwasher (1) according to claim 1 or claim 2, characterized by an opening
(6) opening from the collection pocket (5) towards the drying pocket (4), and by
a valve (7) enabling controlling of the opening (6).

A dishwasher (1) according to any one of the preceding claims, characterized
by a control unit (8) enabling controlling of the valve (7) according to the
washing steps performed in the washing tub (3).

A dishwasher (1) according to any one of the preceding claims, characterized
by the valve (7) enabling the phase change material to stay in the collection
pocket (5) in washing step, and to be transferred from the collection pocket (5)
to the drying pocket (4) in drying step.

A dishwasher (1) according to any one of the preceding claims, characterized
by the collection pocket (5) whose one surface being the cold surface (C).

A dishwasher (1) according to any one of the preceding claims, characterized
by the drying pocket (4) comprising a trapezoid shaped collection pocket (5)
tapering from the hot surface (H) to the cold surface (C).

A dishwasher (1) according to any one of the preceding claims, characterized
by the drying pocket (4) comprising a plurality of fins (9) provided on the cold
surface (C).

A dishwasher (1) according to any one of the preceding claims, characterized
by the drying pocket (4) comprising at least one fan (10) provided on the cold
surface (C).
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