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(54) A HEAT PUMP DISHWASHER AND THE CONTROL METHOD THEREOF

(57)  The present invention relates to a heat pump
dishwasher (1) comprising a tub (2) wherein the dishes
are placed; a washing water receptacle (3) which is
disposed under the tub (2); a circulation pump (4) which
is connected to the washing water receptacle (3) and
which provides the transfer of the washing water to the
tub (2); a discharge pump (5) which is connected to the
washing water receptacle (3) and which provides the
discharge of the dirt water; a heat pump (6) which is
disposed under the tub (2) and which has at least one
compressor (8), at least one evaporator (9), at least one
condenser (7) and at least one capillary tube (10) which
are connected to each other by means of a refrigerant
fluid line through which the refrigerant fluid is circulated; a
condensation receptacle (11) which is disposed under
the evaporator (9) and wherein the water condensed in
the evaporator (9) is collected; and a discharge hose (12)
which is disposed between the condensation receptacle
(11) and the discharge pump (5), one end of which is
connected to the condensation receptacle (11) and the
other end to the discharge pump (5), and which enables
the water in the condensation receptacle (11) to be
sucked and discharged when the discharge pump (5)
is operated.
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Description

[0001] The present invention relates to a heat pump
dishwasher wherein the water condensed in the evapora-
tor is discharged, and to the control method thereof.
[0002] Aheatpump dishwashercomprises acompres-
sor, a condenser, a capillary tube and an evaporator, and
forms a refrigerant fluid cycle. The high temperature
refrigerant fluid leaving the compressor is sent to the
condenser and a hot surface is formed on the evaporator.
The water is passed over or through the condenser by
means of a circulation pump to be heated, and then sent
to the dishwasher by means of a multi-way valve. At the
condenser outlet, the refrigerant fluid is passed through
the capillary tube such that the pressure and therefore
temperature thereof are suddenly reduced before being
sent to the evaporator.

[0003] During the refrigerant fluid cycle, by means of
two fans disposed in front of the evaporator, the air in the
casing volume where the heat pump is positioned is
sucked and blown into the evaporator. Heat transfer
occurs to the evaporator, which is the cold surface, from
the environment where the same is disposed. Finally, the
refrigerant fluid returns to the suction line of the com-
pressor, and the refrigerant fluid cycle is completed.
[0004] Since the ambient air passed over the evapora-
tor contains a high amount of moisture and the ambient
temperature of the evaporator surface is below the dew
point temperature, condensation occurs on the evapora-
tor surface when the heat pump is in operation. As the
amount of condensation on the evaporator gradually
increases, the condensate is collected in the receptacle
under the evaporator. In the state of the art, an additional
pump is used to discharge the water collected in the
receptacle. Depending on the control method, the con-
densate is discharged by means of the additional pump
operated at certain steps of the refrigerant fluid cycle.
However, in this embodiment, the additional pump is
operated at least twice in a cycle and noise which can
be easily heard from outside is generated during the
refrigerant fluid cycle. Moreover, the efficiency is de-
creased and the costs are increased. Furthermore, the
water which condenses and accumulates in the recep-
tacle under the evaporator if the additional pump is
blocked overflows or activates the overflow safety de-
vice, causing the dishwasher to give a water leakage
error.

[0005] Inthe state of the art German Patent Application
No. DE102012105670, a dishwasher is disclosed,
wherein the heat pump is used in the drying process.
[0006] In the state of the art International Patent Ap-
plication No. W02016004990, a dishwasher is dis-
closed, wherein the water in the evaporator receptacle
is discharged by means of a sensor measuring the
amount of water in the evaporator receptacle, a circula-
tion pump, and a valve connected to the latter.

[0007] Inthe state of the art European Patent Applica-
tion No. EP3718461, a dishwasher is disclosed, wherein
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the water in the evaporator receptacle is discharged by
means of an additional pump.

[0008] The aim of the present invention is the realiza-
tion of a heat pump dishwasher wherein the water con-
densed in the evaporator is discharged, and of the control
method thereof.

[0009] The heat pump dishwasher realized in order to
attain the aim of the present invention, explicated in the
first claim and the respective claims thereof, comprises a
discharge hose which is disposed between the conden-
sation receptacle and the discharge pump, one end of
which is connected to the condensation receptacle and
the other end to the discharge pump, and which enables
the water in the condensation receptacle to be sucked
and discharged when the discharge pump is operated.
[0010] Inthe embodiment of the present invention, the
washing water is collected in the washing water recep-
tacle in the heat pump dishwasher. The washing water is
taken from the washing water receptacle by means of the
circulation pump and passed over the condenser in the
heat pump, and then, the washing water heated by
means of the condenser is transferred to the tub. When
the discharge pump is operated, negative pressure oc-
cursinthe discharge hose, one end of which is connected
to the condensation receptacle and the other end to the
discharge pump, and the water in the condensation
receptacle is sucked towards the discharge pump. The
water reaching the discharge pump is discharged to-
gether with the water leaving the washing process.
[0011] In the embodiment of the invention, the dis-
charge hose is disposed between the condensation re-
ceptacle under the evaporator and the discharge pump,
and is directly connected to the inlet of the discharge
pump. Thus, when the discharge pump is operated,
negative pressure occurs in the discharge hose, and
the water collected in the condensation receptacle is
sucked from the end of the discharge hose connected
to the condensation receptacle to be delivered to the
discharge pump and discharged together with the dis-
charged water.

[0012] In an embodiment of the present invention, a
preferably one-way valve disposed on the discharge
hose provides that there is no backpressure in the dis-
charge hose.

[0013] Inanotherembodimentofthe presentinvention,
the discharge hose is connected to the discharge pump at
an angle of 45°, 60° or 90°.

[0014] By means of the present invention, the waterin
the condensation receptacle is enabled to be discharged
without the need for the use of an additional pump, valve
orsensor. Thus, the need for using components requiring
control such as additional pump, valve and/or sensor is
eliminated, saving costs. Moreover, since the additional
noise source in the current embodiment is eliminated, the
perception of quality is increased.

[0015] A heat pump dishwasher realized in order to
attain the aim of the present invention is illustrated in the
attached figures, where:
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Figure 1 - is the schematic view of a dishwasher.
Figure 2 - is the top detailed schematic view of the
evaporator, the condensation receptacle and the
discharge hose.

[0016] The elements illustrated in the figures are num-
bered as follows.

1. Dishwasher

2. Tub

3. Washing water receptacle
4. Circulation pump

5. Discharge pump

6. Heat pump

7. Condenser

8. Compressor

©

. Evaporator

10. Capillary tube

11. Condensation receptacle
12. Discharge hose

13. Valve

[0017] The heat pump dishwasher (1) comprises a tub
(2) wherein the dishes are placed; a washing water
receptacle (3) which is disposed under the tub (2); a
circulation pump (4) which is connected to the washing
water receptacle (3) and which provides the transfer of
the washing water to the tub (2); a discharge pump (5)
which is connected to the washing water receptacle (3)
and which provides the discharge of the dirt water; a heat
pump (6) which is disposed under the tub (2) and which
has at least one compressor (8), at least one evaporator
(9), at least one condenser (7) and at least one capillary
tube (10) which are connected to each other by means of
arefrigerant fluid line through which the refrigerant fluid is
circulated; a condensation receptacle (11) which is dis-
posed under the evaporator (9) and wherein the water
condensed in the evaporator (9) is collected; and a dis-
charge hose (12) which is disposed between the con-
densation receptacle (11) and the discharge pump (5),
one end of which is connected to the condensation
receptacle (11) and the other end to the discharge pump
(5), and which enables the water in the condensation
receptacle (11) to be sucked and discharged when the
discharge pump (5) is operated.

[0018] Inthe embodiment of the present invention, the
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washing water is collected in the washing water recep-
tacle (3) in the heat pump dishwasher (1). The washing
water is taken from the washing water receptacle (3) by
means of the circulation pump (4) and passed over the
condenser (7)inthe heat pump (6), and then, the washing
water heated by means of the condenser (7) is trans-
ferred to the tub (2). At this stage, the heat pump (6)
operates as follows:

The compressor (8) pressurizes the refrigerant fluid and
sends the same to the condenser (7). Upon being pres-
surized by the compressor (8), the pressure and hence
the temperature of the refrigerant fluid increase. Thus,
the condenser (7) is heated. The water taken from the
washing water receptacle (3) by means of the circulation
pump (4) is passed over the condenser (7) and the
washing water is heated. Atthe same time, the refrigerant
fluid leaving the condenser (7) is directed to the capillary
tube (10) and the pressure and hence the temperature of
the refrigerant fluid are reduced. The refrigerant fluid
leaving the capillary tube (10) is sent to the evaporator
(9). Since the evaporator (9) is air sourced, the air pas-
sing over the evaporator (9) is moved away from the
dishwasher (1) and sent to the environment, and thus
heat transfer is performed from the environment to the
evaporator (9). The refrigerant fluid leaving the evapora-
tor (9) is sucked again by the compressor (8) and the
refrigerant fluid cycle is completed. Since the tempera-
ture of the ambient air passing over the evaporator (9) is
much higher than the surface temperature of the eva-
porator (9) and the surface temperature of the evaporator
(9) is below the dew point temperature of the air, the airis
dehumidified and condensed on the surface of the eva-
porator (9). The water droplets condensing on the sur-
face of the evaporator (9) are collected in the condensa-
tion receptacle (11) disposed under the evaporator (9).
When the discharge pump (5) is operated, negative
pressure occurs in the discharge hose (12), one end of
which is connected to the condensation receptacle (11)
and the other end to the discharge pump (5), and the
water in the condensation receptacle (11) is sucked to-
wards the discharge pump (5). The water reaching the
discharge pump (5) is discharged together with the water
leaving the washing process (Figure 1).

[0019] In the embodiment of the invention, the dis-
charge hose (12) is disposed between the condensation
receptacle (11) under the evaporator (9) and the dis-
charge pump (5), and is directly connected to the inlet
of the discharge pump (5). Thus, when the discharge
pump (5) is operated, negative pressure occurs in the
discharge hose (12), and the water collected in the con-
densation receptacle (11) is sucked from the end of the
discharge hose (12) connected to the condensation re-
ceptacle (11) to be delivered to the discharge pump (5)
and discharged together with the discharged water.
[0020] In an embodiment of the present invention, the
dishwasher (1) comprises a valve (13) disposed on the
discharge hose (12). In the preferred embodiment of the
present invention, the valve (13) is a one-way valve. In
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this embodiment of the present invention, the valve (13)
enables the water sucked from the condensation recep-
tacle (11) to flow towards the discharge pump (5) and
prevents the water from returning to the condensation
receptacle (11) through the discharge hose (12). Thus,
any backpressure in the discharge hose (12) is pre-
vented.

[0021] Inanotherembodimentofthe presentinvention,
the dishwasher (1) comprises the discharge hose (12)
which is connected to the discharge pump (5) at a 45°
angle.

[0022] Inanotherembodimentofthe presentinvention,
the discharge hose (12) is connected to the discharge
pump (5) at a 60° angle.

[0023] In yet another embodiment of the present in-
vention, the discharge hose (12) is connected to the
discharge pump (5) at an angle of 90°.

[0024] By means of the present invention, the water in
the condensation receptacle (11) is enabled to be dis-
charged without the need for the use of an additional
pump, valve or sensor. Thus, the need for using compo-
nents requiring control such as additional pump, valve
and/or sensor is eliminated, saving costs. Moreover,
since the additional noise source in the current embodi-
ment is eliminated, the perception of quality is increased.

Claims

1. A heat pump dishwasher (1) comprising a tub (2)
wherein the dishes are placed; a washing water
receptacle (3) which is disposed under the tub (2);
a circulation pump (4) which is connected to the
washing water receptacle (3) and which provides
the transfer of the washing water to the tub (2); a
discharge pump (5) which is connected to the wash-
ing water receptacle (3) and which provides the
discharge of the dirt water; a heat pump (6) which
is disposed under the tub (2) and which has at least
one compressor (8), at least one evaporator (9), at
least one condenser (7) and at least one capillary
tube (10) which are connected to each other by
means of a refrigerant fluid line through which the
refrigerant fluid is circulated; and a condensation
receptacle (11) whichis disposed under the evapora-
tor (9) and wherein the water condensed in the
evaporator (9) is collected, characterized by a dis-
charge hose (12) which is disposed between the
condensation receptacle (11) and the discharge
pump (5), one end of which is connected to the
condensation receptacle (11) and the other end to
the discharge pump (5), and which enables the water
in the condensation receptacle (11) to be sucked and
discharged when the discharge pump (5) is oper-
ated.

2. Adishwasher(1)asin Claim 1, characterized by the
discharge hose (12) which is disposed between the
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condensation receptacle (11) under the evaporator
(9) and the discharge pump (5) and which is directly
connected to the inlet of the discharge pump (5).

A dishwasher (1) as in Claim 1, characterized by a
valve (13) disposed on the discharge hose (12).

Adishwasher (1) asin Claim 3, characterized by the
one-way valve (13).

A dishwasher (1) as in Claim 3 or 4, characterized
by the valve (13) which enables the water sucked
from the condensation receptacle (11) to flow to-
wards the discharge pump (5) and which prevents
the water in the discharge hose (12) from returning to
the condensation receptacle (11).

Adishwasher (1) asin Claim 1, characterized by the
discharge hose (12) which is connected to the dis-
charge pump (5) at a 45° angle.

Adishwasher (1) asin Claim 1, characterized by the
discharge hose (12) which is connected to the dis-
charge pump (5) at a 60° angle.

Adishwasher (1) asin Claim 1, characterized by the
discharge hose (12) which is connected to the dis-
charge pump (5) at a 90° angle.
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