wo 2013/143619 A1 [N 00000 O

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2013/143619 A1l

3 October 2013 (03.10.2013) WIPO I PCT
(51) International Patent Classification: (81) Designated States (unless otherwise indicated, for every
A47L 15/42 (2006.01) A47L 15/00 (2006.01) kind of national protection available): AE, AG, AL, AM,
. . i AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
(21) International Application Number: CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
PCT/EP2012/055885 DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
(22) International Filing Date: HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,
30 March 2012 (30.03.2012) KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
) MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
(25) Filing Language: English OM, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC, SD,
(26) Publication Language: English SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(71) Applicant (for all designated States except US): ELEC-
TROLUX HOME PRODUCTS CORPORATION N.V. (84) Designated States (unless otherwise indl'cated, fO}" every
[BE/BE]; Raketstraat 40, B-1130 Brussels (BE). kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
(72) Inventors; and UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU,
(75) Inventors/Applicants (for US only): DREOSSI, Giuseppe TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
[IT/SE]; ¢/o Aktiebolaget Electrolux, S:t Géransgatan 143, DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
S-10545 Stockholm (SE). KRISCHE, Berndt [DE/SE]; LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
c/o Aktiebolaget Electrolux, S:t Goransgatan 143, S-10545 SM, TR), OAPI (BF, BJ, CF, CG, CL, CM, GA, GN, GQ,
Stockholm (SE). OLSSON, Niklas [SE/SE]; c¢/o Ak- GW, ML, MR, NE, SN, TD, TG).
tiebolaget Electrolux, S:t Géransgatan 143, S-10545 Stock- .
holm (SE) Published:
(74) Agent: SAMZELIUS, Roger; St Goransgatan 143, s- Wit international search report (Art. 21(3))

10545 Stockholm (SE).

(54) Title: DISHWASHER AND METHOD OF OPERATING DISHWASHER

f

10

AL

7 ]

i

44

A

28

N
2)
“\6

40

Fig.1

(57) Abstract: A dishwasher (2) is provided comprising a washing chamber (8) with a sump (14) and a circulation circuit (16). The
circulation circuit (16) comprises the sump (14), a circulation pump (18) and a spraying device (20) for spraying washing liquid into
the washing chamber (8). The dishwasher (2) further comprises a reservoir (24) adapted to be connected to water mains, wherein a
liquid connection (30) is adapted to transfer liquid from the reservoir (24) to the washing chamber (8). A return system (32) is adap -
ted to transter liquid from the washing chamber (8) to the reservoir (24). The reservoir (24) is thermally insulated from the washing
chamber (8).



10

15

20

25

30

WO 2013/143619 PCT/EP2012/055885

DISHWASHER AND METHOD OF OPERATING DISHWASHER

TECHNICAL FIELD

The present invention relates to a dishwasher and a method of operating a dishwasher.

BACKGROUND

A dishwasher comprises a washing chamber in which for instance, dishes to be cleaned
are placed. Washing liquid is sprayed into the washing chamber by means of a
circulation pump for cleaning and/or rinsing the dishes. Washing liquid may be circulated
in the dishwasher in different washing cycles. Thus, a dishwashing operation may
comprise for instance, a prewashing cycle during which the dishes are cleaned with
water only, a main washing cycle during which the dishes are cleaned with water and
detergent, and a rinsing cycle during which the dishes are rinsed with water and a rinsing
agent. Water admitted into the dishwasher may be softened, e.g. by means of an ion

exchange resin.

WO 2009/027320 discloses a domestic dishwasher comprising a treatment chamber, in
which items to be washed are supplied with washing liquid, and a reservoir that functions
as a heat exchanger. The reservoir is in thermal contact with an outer wall of the
dishwasher and in thermal contact with the treatment chamber. The reservoir is filled
with fresh water by means of supply means. The water in the reservoir is pre-heated
inter alia by means of heated washing liquid in the treatment chamber. The contents of
the reservoir can be introduced via outlet lines into the treatment chamber. The
dishwasher is equipped with recycling means that deliver washing liquid from the

treatment chamber to the reservoir.

SUMMARY

An object of the present invention is to provide an alternative dishwasher, wherein

control of dishwater temperature is provided while water saving is achieved.

According to an aspect of the invention, the object is achieved by a dishwasher

comprising a washing chamber with a sump and a circulation circuit. The circulation
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circuit comprises the sump, a circulation pump and a spraying device for spraying
washing liquid into the washing chamber. The dishwasher further comprises a reservoir
adapted to be connected to water mains. A liquid connection is adapted to transfer liquid
from the reservoir to the washing chamber. A return system is adapted to transfer liquid
from the washing chamber to the reservoir. The reservoir is thermally insulated from the

washing chamber.

Since the reservoir is thermally insulated from the washing chamber, a temperature of
washing liquid in the washing chamber is not affected by a temperature of water in the
reservoir. In other words, no heat exchange takes place between the washing chamber
and the reservoir. Thus, a precise temperature control of the washing liquid may be
achieved also if cold water is held in the reservoir. As a result, the above mentioned

object is achieved.

In the washing chamber dishes to be cleaned may be placed. The dishes are cleaned
and/or rinsed by washing liquid circulating in the circulation circuit. The spraying device
may comprise one or more rotating arms. The washing liquid may be water, water with
added detergent, or water with added rinsing agent. A dishwashing operation may
comprise a number of different washing cycles. The different types of washing liquids
may be used in different washing cycles. For instance, a first washing cycle may be
performed using water only for rinsing the dishes and soaking dry residue on the dishes,
and a second washing cycle may be performed with washing liquid in the form of water
with added detergent. Washing liquid in the washing chamber may be drained
completely from washing liquid between two washing cycles. Alternatively, the washing
chamber is not drained between two washing cycles and the same washing liquid is
used in a second washing cycle of the two washing cycles. In this case further liquid, e.g.
in the form of freshwater, may be added to the washing liquid in the second washing
cycle. A further alternative may be a partial drain of washing liquid from the washing
chamber between two washing cycles. In this case further liquid, e.g. in the form of
freshwater, may be added to the washing liquid in a second washing cycle of he two
washing cycles. Freshwater admitted into the dishwasher from water mains may be
softened, e.g. by flowing through a device comprising ion exchange resin. The term

dishwashing operation herein is to be interpreted as washing one batch of dishes in the
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dishwasher. The term freshwater used herein refers to both water stemming directly from

the water mains as well as water which has passed a water softening arrangement.

The reservoir may be in thermal communication with an ambient environment of the
dishwasher. Thus, freshwater held in the reservoir may be warmed up by the ambient

environment of the dishwasher.

According to embodiments, the reservoir may be arranged adjacent to a wall portion of
the washing chamber and a thermal insulation material may be arranged between the
reservoir and the wall portion. In this manner thermal insulation of the reservoir from the

washing chamber may be achieved.

According to embodiments, the dishwasher may comprise a heating element arranged in
thermal communication with the circulation circuit. In this manner the temperature of

circulating washing liquid may be raised to a desired or required level.

According to embodiments, the dishwasher may comprise a controller for controlling
washing parameters of the dishwasher. The controller may be connected to the heating
element and a temperature sensor for controlling a temperature of a washing liquid in
the washing chamber. In this manner the temperature of circulating washing liquid may

be controlled.

The controller may for instance control settings of one or more valves in the dishwasher.
The controller may control the circulation pump and possible further pumps in the
dishwasher. The controller may control the length of the different washing cycles of the

dishwasher. The controller may dose detergent and/or rinsing solution into water.

According to embodiments, the reservoir may comprise two or more tanks arranged
adjacent to one or more wall portions of the washing chamber. In this manner a sufficient
reservoir volume may be achieved under circumstances where availability of space in
the dishwasher does not permit installation of one tank comprising a sufficient volume.

The two or more tanks may be interconnected.
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According to embodiments, the return system may comprise the circulation pump. In this
manner the circulation pump may be utilized for transferring washing liquid from the

washing chamber to the reservoir.

According to embodiments, the return system may comprise a first conduit extending
between the sump and the reservoir. In this manner the first conduit may be utilized for
transferring washing liquid from the washing chamber to the reservoir. The circulation

pump and/or one or more valves may be arranged in the first conduit.

According to embodiments, the dishwasher may be adapted to store washing liquid in
the reservoir. In this manner washing liquid stored from a first dishwashing operation

may be used in a first washing cycle of a following dishwashing operation.

According to embodiments, the dishwasher may be:

adapted to transfer washing liquid stored in the reservoir to the washing chamber,
adapted to utilize transferred washing liquid in a first washing cycle in the dishwasher,
adapted to tap freshwater from water mains into the reservoir,

adapted to transfer at least part of the freshwater from the reservoir to the washing
chamber, and

adapted to utilize the said at least part of the freshwater in a following washing cycle
following the first washing cycle. In this manner the reservoir may be rinsed through by
freshwater. Residue of washing liquid may thus be removed from the reservoir between
two dishwashing operations. A following washing cycle may be a washing cycle
immediately following the first washing cycle, or it may be a later washing cycle, i.e. one
or more washing cycles may be performed between the first washing cycle and the

following washing cycle.

According to embodiments, the dishwasher may be:

adapted to repeat tapping freshwater from water mains into the reservoir and transferring
the freshwater from the reservoir to the washing chamber, one or more times, and
adapted to utilize at least part of the the freshwater in one or more further washing
cycles. In this manner the reservoir may be thoroughly rinsed through by freshwater

between two dishwashing operations.
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According to a further aspect of the invention there is provided a method of operating a
dishwasher. The dishwasher comprises a washing chamber with a sump and a
circulation circuit. The circulation circuit comprises the sump, a circulation pump, and a
spraying device for spraying washing liquid into the washing chamber. A heating
element is arranged in thermal communication with the circulation circuit. The
dishwasher further comprises a reservoir adapted to be connected to water mains. The
reservoir is thermally insulated from the washing chamber. A liquid connection is
adapted to transfer liquid from the reservoir to the washing chamber. A return system is
adapted to transfer liquid from the washing chamber to the reservoir. The method
comprises:

circulating washing liquid in the circulation circuit,

tapping freshwater from water mains into the reservoir, and

heating the washing liquid circulating in the circulation circuit without a washing liquid

temperature being affected by a water temperature of the freshwater in the reservoir.

Further features of, and advantages with, the present invention will become apparent
when studying the appended claims and the following detailed description. Those skilled
in the art will realize that different features of the present invention may be combined to
create embodiments other than those described in the following, without departing from

the scope of the present invention, as defined by the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

The various aspects of the invention, including its particular features and advantages,
will be readily understood from the following detailed description and the accompanying

drawings, in which:

Figs. 1 and 2 illustrate schematically dishwashers according to embodiments, and

Fig. 3 illustrates a method of operating a dishwasher.

DETAILED DESCRIPTION

The present invention will now be described more fully with reference to the
accompanying drawings, in which example embodiments are shown. However, this

invention should not be construed as limited to the embodiments set forth herein.
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Disclosed features of example embodiments may be combined as readily understood by
one of ordinary skill in the art to which this invention belongs. Like numbers refer to like
elements throughout. Well-known functions or constructions will not necessarily be

described in detail for brevity and/or clarity.

Fig. 1 illustrates schematically a dishwasher 2 according to embodiments. The
dishwasher comprises a housing 4 having wall portions 6, 6’. The housing 4 comprises a
washing chamber 8, the wall portions 6, 6’ at least partially defining the washing
chamber 8. The dishwasher 2 is provided with a door (not shown) for closing the
washing chamber 8 and racks 10 for supporting dishes 12 in the washing chamber 8. At
a bottom portion of the washing chamber 8 there is arranged a sump 14. The
dishwasher 2 comprises a circulation circuit 16 for circulating washing liquid in the
washing chamber 8. The circulation circuit 16 comprises the sump 14, a circulation pump
18, two spraying devices 20 for spraying the washing liquid into the washing chamber 8,
and conduits interconnecting the sump 14, the circulation pump 18, and the spraying
devices 20. During dishwashing, washing liquid is circulated in the circulation circuit 16
by means of the circulation pump 18 and sprayed into the washing chamber 8 in
directions towards the dishes 12 to clean the dishes 12. The washing liquid flows
downwards in the washing chamber 8 into the sump 14 from which it is continuously
pumped to one or both of the spraying devices 20. It may be held that also the washing
chamber 8 forms part of the circulation circuit 16. A flow control device 22 may control
the washing liquid directed to one or both of the two spraying devices 20. Purely as an
example, it may be mentioned that about 2 — 5 liters of washing liquid may circulate in

the circulation circuit 16.

The dishwasher 2 comprises a reservoir 24. The reservoir 24 is arranged adjacent to
one of the wall portions 6 forming part of a side wall of the washing chamber 8. A
thermal insulation material 26 is arranged between the reservoir 24 and the wall portion
6. Thus, the reservoir 24 is thermally insulated from the washing chamber 8. The thermal
insulation material may for instance comprise mineral wool and/or solid foam material.
The reservoir 24 is connected to water mains via an inlet valve 28 of the dishwasher 2.
Freshwater may thus be tapped into the reservoir 24 from water mains. Freshwater may
pass via a water softening device 29 to the reservoir 24. Either a direct conduit form the

inlet valve 28 to the reservoir 24 or a conduit via the water softening device 29 may be
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provided in the dishwasher 2. Alternatively, both options may controllably be provided in
the dishwasher 2. A liquid connection 30 is adapted to transfer liquid from the reservoir

24 to the washing chamber 8.

A return system 32 is adapted to transfer liquid from the washing chamber 8 to the
reservoir 24. The return system 32 comprises the circulation pump 18. Thus, the
circulation pump 18 may be arranged to transfer washing liquid from the washing
chamber 8 and its sump 14 to the reservoir 24. The return system 32 comprises a first

conduit 34 extending between the sump 14 and the reservoir 24.

A first control valve 36 is provided in the liquid connection 30, the first conduit 34, and
the return system 32. The first control valve 36 is closed when freshwater is tapped into
the reservoir 24. The first control valve 36 is opened to transfer water from the reservoir
24 to the washing chamber 8 and the circulation circuit 16. The first control valve 36 is
opened to transfer washing liquid from the washing chamber 8 to the reservoir 24. The
first control valve 36 is closed to hold washing liquid in the reservoir 24. The first control
valve 36 is opened to transfer washing liquid from the reservoir 24 to the washing
chamber 8 and the circulation circuit 16. Liquid is disposed of from the washing chamber

8 via a drain comprising a drain pump 38 connected to the sump 14.

Accordingly, the dishwasher 2 is adapted to store washing liquid in the reservoir 24. For
instance washing liquid from a final washing cycle of a dishwashing operation, i.e. rinsing
liquid, may be stored in the reservoir 24. This washing liquid is then used in a first

washing cycle of a following dishwashing operation.

A heating element 40 is arranged in thermal communication with the circulation circuit
16. The dishwasher 2 comprises a controller 42 for controlling washing parameters of
the dishwasher 2. The controller 42 is connected to the heating element 40 and a
temperature sensor 44 for controlling a temperature of a washing liquid circulating in the
circulation circuit 16 and/or in the washing chamber 8. The controller 42 further may be
connected to one or more of the inlet valve 28, the first control valve 36, the flow control
device 22, the circulation pump 18, and the drain pump 38. Thus, the controller 42 may
control a dishwashing operation of the dishwasher 2. A control panel (not shown) may

further be connected to the controller 42 for a user of the dishwasher 2 to selecte.g. a
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particular type of dishwashing operation or a particular temperature range for a

dishwashing operation.

Fig. 2 illustrates schematically a dishwasher 2 according to embodiments. The
dishwasher 2 of these embodiments has several features in common with the
embodiments illustrated in connection with Fig. 1. With reference to Fig. 2 the main

differences to the Fig. 1 embodiments are discussed in the following.

During dishwashing, washing liquid is circulated in a circulation circuit 16 of the
dishwasher 2 by means of a circulation pump 18. The washing liquid may be heated by

means of a heating element 40 under the control of a controller 42.

The dishwasher 2 comprises a reservoir 24. The reservoir 24 comprises two tanks 46,
46’. The tanks 46, 46’ are arranged adjacent to one of the wall portions 6’ forming part of
a bottom wall of the washing chamber 8. A thermal insulation material 26 is arranged
between the tanks 46, 46’ and the wall portion 6’. The tanks 46, 46’ and accordingly, the
reservoir 24, are thermally insulated from the washing chamber 8. At least one conduit
interconnects the tanks 46, 46’. Thus, the tanks 46, 46° are communicating vessels. One
of the tanks 46 is connected to water mains via an inlet valve 28 and a water softening
device 29. Accordingly, freshwater may be tapped into the tanks 46, 46’ from water

mains.

A liquid connection 30 is adapted to transfer liquid from the reservoir 24 to the washing
chamber 8. A return system 32 is adapted to transfer liquid from the washing chamber 8
to at least one of the tanks 46, 46’ of the reservoir 24. The return system 32 comprises a
first conduit 34 extending between the sump 14 and the reservoir 24. Thus, the first
conduit 34 may be arranged to transfer washing liquid from the washing chamber 8 and

its sump 14 to the reservoir 24.

A first control valve 36 is provided in the liquid connection 30. A second control valve 48
is provided in the first conduit 34. A third control valve 50 is provided in the circulation

circuit 16. Again, valves and pumps are controlled by the controller 42.
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The first and second control valves 36, 48 are closed when freshwater is tapped into the
reservoir 24. The first control valve 36 is opened to transfer water from the reservoir 24
to the circulation circuit 16. The second control valve 48 is opened to transfer washing
liquid from the washing chamber 8 to the reservoir 24. The first control valve 36 is closed
to hold washing liquid in the reservoir 24. The first control valve 36 is opened to transfer
washing liquid from the reservoir 24 to the circulation circuit 16. During circulation of the
washing liquid in the circulation circuit 16, the third control valve 50 is open and the
second control valve 48 is closed. Again, liquid is disposed of from the washing chamber

8 via a drain comprising a drain pump 38 connected to the sump 14.

Accordingly, the dishwasher 2 is adapted to store washing liquid in the reservoir 24. For
instance washing liquid from a final washing cycle of a dishwashing operation, i.e. rinsing
liquid, may be stored in the reservoir 24. This washing liquid is then used in a first

washing cycle of a following dishwashing operation.

Fig. 3 illustrates a method of operating a dishwasher. The dishwasher may be a
dishwasher 2 according to embodiments discussed in connection with Figs. 1 and 2. In
particular, the dishwasher comprises a reservoir for freshwater and washing liquid, which

reservoir is thermally insulated from a washing chamber of the dishwasher.

The method comprises:

circulating 60 washing liquid in a circulation circuit of the dishwasher,

tapping 62 freshwater from water mains into the reservoir, and

heating 64 a washing liquid circulating in the circulation circuit without a washing liquid

temperature being affected by a water temperature of the freshwater in the reservoir.

The method may further comprise:

transferring 66 washing liquid from the washing chamber to the reservoir, and

storing 68 the washing liquid in the reservoir. These steps may suitably be performed as
last steps of a dishwashing operation, i.e. the washing liquid used during a last rinsing of
dishes in the dishwasher is stored in the reservoir. The stored washing liquid may be
used as a washing liquid in a first washing cycle of a following dishwashing operation. In

this manner water may be save.
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The method may further comprise:

transferring 70 washing liquid stored in the reservoir to the washing chamber,

utilizing 72 transferred washing liquid in a first washing cycle in the dishwasher,

tapping 74 freshwater from water mains into the reservoir,

transferring 76 at least part of the freshwater from the reservoir to the washing chamber,
and

utilizing 78 the said at least part of the freshwater in a following washing cycle following
the first washing cycle. A following washing cycle may be a washing cycle immediately
following the first washing cycle, or it may be a later washing cycle, i.e. one or more
washing cycles may be performed between the first washing cycle and the following

washing cycle.

The method may further comprise:
repeating 80 tapping freshwater from water mains into the reservoir and transferring the
freshwater from the reservoir to the washing chamber, one or more times, and

utilizing 82 at least part of the freshwater in one or more further washing cycles.

In this manner the reservoir is rinsed by freshwater between each storing 68 of washing
liquid in the reservoir. Thus, the reservoir is thoroughly cleaned between each storing 68
of washing liquid and bacterial growth in the reservoir is prevented or at least reduced. If
in the alternative, freshwater would not pass the reservoir on its way to the washing
chamber separate measures might be required for cleaning the reservoir, at least from

time to time.

The different washing cycles performed during a dishwashing operation may be the
following: The first washing cycle - a pre-rinse of dishes, the second washing cycle - a
main wash of the dishes, the third washing cycle — a cold rinse of the dishes, and the
fourth washing cycle — a hot rinse of the dishes. Washing liquid used in two upon each
other following washing cycles may be the same, or freshwater may be added to in a
second washing cycle of the two washing cycles, or at least part of the washing liquid

may be exchanged for freshwater in a second washing cycle of the two washing cycles.

Accordingly, a dishwasher 2 according to embodiments discussed in connection with

Figs. 1 and 2, is:
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adapted to transfer washing liquid stored in the reservoir to the washing chamber,
adapted to utilize transferred washing liquid in a first washing cycle in the dishwasher,
adapted to tap freshwater from water mains into the reservaoir,

adapted to transfer at least part of the freshwater from the reservoir to the washing
chamber, and

adapted to utilize the said at least part of the freshwater in a following washing cycle

following the first washing cycle.

Furthermore, such a dishwasher 2 may be:
adapted to repeat tapping freshwater from water mains into the reservoir and transferring
the freshwater from the reservoir to the washing chamber, one or more times, and

adapted to utilize at least part of the freshwater in one or more further washing cycles.

Example embodiments described above may be combined as understood by a person
skilled in the art. Although the invention has been described with reference to example
embodiments, many different alterations, modifications and the like will become apparent
for those skilled in the art. For instance, in case the reservoir 24 comprises several tanks
46, 46’, these tanks may be arranged adjacent to different wall portions 6, 6’ of the
washing chamber 8, e.g. one tank adjacent to a side wall portion and one tank adjacent
to a bottom wall portion. If required for a particular washing cycle, stored washing liquid
or stored freshwater transferred from the reservoir 24 to the washing chamber 8 and the
circulation circuit 16 may be topped of with fresh water from water mains. The controller
42 may comprise one or more microcontrollers and a memory. The controller 42 may
comprise one or more controllers adapted to control different parts or processes in the

dishwasher 2.

Alternatively, the method discussed in connection with Fig. 3 may be performed in a
dishwasher 2 discussed herein, in which dishwasher no particular measures have been
taken to thermally insulate the reservoir 24 from the washing chamber 8. The reservoir
24 may even be in thermal communication with the washing chamber 8. In the latter
case the step: heating 64 a washing liquid circulating in the circulation circuit without a
washing liquid temperature being affected by a water temperature of the freshwater in
the reservoir, of the method is instead reduced to a corresponding step, namely only:

heating 64 a washing liquid circulating in the circulation circuit.
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Therefore, it is to be understood that the foregoing is illustrative of various example
embodiments and the invention is not to be limited to the specific embodiments
disclosed and that modifications to the disclosed embodiments, combinations of features
of disclosed embodiments as well as other embodiments are intended to be included

within the scope of the appended claims.

As used herein, the term "comprising" or "comprises” is open-ended, and includes one
or more stated features, elements, steps, components or functions but does not preclude
the presence or addition of one or more other features, elements, steps, components,

functions or groups thereof.
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CLAIMS

1.

A dishwasher (2) comprising a washing chamber (8) with a sump (14) and a
circulation circuit (16), the circulation circuit (16) comprising the sump (14), a
circulation pump (18) and a spraying device (20) for spraying washing liquid into the
washing chamber (8), the dishwasher (2) further comprising a reservoir (24) adapted
to be connected to water mains, wherein a liquid connection (30) is adapted to
transfer liquid from the reservoir (24) to the washing chamber (8), and wherein a
return system (32) is adapted to transfer liquid from the washing chamber (8) to the
reservoir (24),

characterized in that the reservoir (24) is thermally insulated from the washing
chamber (8).

The dishwasher (2) according to claim 1, wherein the reservoir (24) is arranged
adjacent to a wall portion (6, 6°) of the washing chamber (8) and a thermal insulation

material (26) is arranged between the reservoir (24) and the wall portion (6, 6').

The dishwasher (2) according to claim 1 or 2, comprising a heating element (40)

arranged in thermal communication with the circulation circuit (16).

The dishwasher (2) according to claim 3, comprising a controller (42) for controlling
washing parameters of the dishwasher (2), wherein the controller (42) is connected
to the heating element (40) and a temperature sensor (44) for controlling a

temperature of a washing liquid in the washing chamber (8).

The dishwasher (2) according to any one of the preceding claims, wherein the
reservoir (24) comprises two or more tanks (46, 46’) arranged adjacent to one or

more wall portions (6, 6’) of the washing chamber (8).

The dishwasher (2) according to any one of the preceding claims, wherein the return

system (32) comprises the circulation pump (18).

The dishwasher (2) according to any one of the preceding claims, wherein the return
system (32) comprises a first conduit (34) extending between the sump (14) and the

reservoir (24).
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8.

10.

11.

12.

14

The dishwasher (2) according to any one of the preceding claims, wherein the

dishwasher (2) is adapted to store washing liquid in the reservoir (24).

The dishwasher (2) according to claim 8, wherein the dishwasher (2) is: adapted to
transfer washing liquid stored in the reservoir (24) to the washing chamber (8),
adapted to utilize transferred washing liquid in a first washing cycle in the dishwasher
(2), adapted to tap freshwater from water mains into the reservoir (24), adapted to
transfer at least part of the freshwater from the reservoir (24) to the washing
chamber (8), and adapted to utilize said at least part of the freshwater in a following

washing cycle following the first washing cycle.

The dishwasher (2) according to claim 9, wherein the dishwasher (2) is: adapted to
repeat tapping freshwater from water mains into the reservoir (24) and transferring
the freshwater from the reservoir (24) to the washing chamber (8), one or more

times, and adapted to utilize the freshwater in one or more further washing cycles.

A method of operating a dishwasher, the dishwasher comprising a washing chamber
with a sump, and a circulation circuit comprising the sump, a circulation pump, and a
spraying device for spraying washing liquid into the washing chamber, a heating
element being arranged in thermal communication with the circulation circuit, the
dishwasher further comprising a reservoir adapted to be connected to water mains,
the reservoir being thermally insulated from the washing chamber, wherein a liquid
connection is adapted to transfer liquid from the reservoir to the washing chamber,
and wherein a return system is adapted to transfer liquid from the washing chamber
to the reservoir, the method comprising:

circulating (60) washing liquid in the circulation circuit,

tapping (62) freshwater from water mains into the reservoir, and

heating (64) the washing liquid circulating in the circulation circuit without a washing
liquid temperature being affected by a water temperature of the freshwater in the

reservoir.

The method according to claim 11, comprising:
transferring (66) washing liquid from the washing chamber to the reservoir, and

storing (68) the washing liquid in the reservoir.
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13. The method according to claim 12, comprising:

14.

transferring (70) washing liquid stored in the reservoir to the washing chamber,
utilizing (72) transferred washing liquid in a first washing cycle in the dishwasher,
tapping (74) freshwater from water mains into the reservoir,

transferring (76) at least part of the freshwater from the reservoir to the washing
chamber, and

utilizing (78) said at least part of the freshwater in a following washing cycle following

the first washing cycle.

The method according to claim 13, comprising:

repeating (80) tapping freshwater from water mains into the reservoir and
transferring the freshwater from the reservoir to the washing chamber, one or more
times, and

utilizing (82) at least part of the freshwater in one or more further washing cycles.



J O]

>
(2]
—02
o
()
(wp]

PCT/EP2012/055885
1/3

WO 2013/143619

N\_<

82

P

”
=
”
=
”
=
”
=
1
——
—
——
—
——
—
——
—
——
—
——
—
——
—
——
—
”
—=
”
=
”
=
”
=
”
=
”
=
”
=
”
=
”
=
”
=
—
N
N
O\

O\
AN
AN

(N

NN

DI | 7

01

)

N

\\\\
NN
NN
O\ N\

<

(aV]

&




PCT/EP2012/055885

WO 2013/143619

2/3

mﬁ
& 97
Nm cm\v 8
o—| 9y \ o "
%) \s\M
iy —1 )
7r7r7r7%%1111111#7#7r7r7r7r7r7r7r7r7%
VIV U D
| } |
7r7r7r7%%1111111#7#7r7r7r7r7r7r7r7r7%
iy

g o

82



WO 2013/143619 PCT/EP2012/055885
3/3

Fig.3 82




INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2012/055885
A. CLASSIFICATION OF SUBJECT MATTER
INV. A47L15/42 A471L15/00
ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

A47L

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

EPO-Internal, WPI Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y US 20117155179 Al (DELLE DANIEL [ES] ET 1-14
AL) 30 June 2011 (2011-06-30)
cited in the application
the whole document
Y US 2010/229900 Al (ROSENBAUER MICHAEL 1-14
[DE]) 16 September 2010 (2010-09-16)
the whole document
A US 2007/267048 Al (EIERMANN RUDIGER [DE] 1-14
ET AL) 22 November 2007 (2007-11-22)
the whole document
A DE 42 43 605 Al (BOSCH SIEMENS HAUSGERAETE 1-14
[DE]) 23 June 1994 (1994-06-23)
the whole document
- / -

See patent family annex.

Further documents are listed in the continuation of Box C.

* Special categories of cited documents : . . . . L
"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand

"A" document defining the general state of the art which is not considered the principle or theory underlying the invention

to be of particular relevance

"E" earlier application or patent but published on or after the international

- "X" document of particular relevance; the claimed invention cannot be
filing date

considered novel or cannot be considered to involve an inventive

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

27 June 2012

Date of mailing of the international search report

04/07/2012

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Jezierski, Krzysztof

Form PCT/ISA/210 (second sheet) (April 2005)

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2012/055885

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A

EP 2 327 349 Al (FAGORBRANDT SAS [FR])
1 June 2011 (2011-06-01)
paragraph [0130] - paragraph [0133]

1-14

Form PCT/ISA/210 (continuation of second sheet) (April 2005)

page 2 of 2




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/EP2012/055885
Patent document Publication Patent family Publication

cited in search report date member(s) date

US 2011155179 Al 30-06-2011 CN 101790341 A 28-07-2010
DE 102007041308 Al 05-03-2009
EP 2185055 Al 19-05-2010
US 2011155179 Al 30-06-2011
WO 2009027320 Al 05-03-2009

US 2010229900 Al 16-09-2010  DE 102009001584 Al 23-09-2010
EP 2229866 A2 22-09-2010
US 2010229900 Al 16-09-2010

US 2007267048 Al 22-11-2007  CN 1886086 A 27-12-2006
DE 10355429 Al 23-06-2005
EP 1696781 Al 06-09-2006
KR 20060107795 A 16-10-2006
US 2007267048 Al 22-11-2007
WO 2005051158 Al 09-06-2005

DE 4243605 Al 23-06-1994  NONE

EP 2327349 Al 01-06-2011 EP 2327349 Al 01-06-2011
FR 2953117 Al 03-06-2011

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - claims
	Page 15 - claims
	Page 16 - claims
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - wo-search-report
	Page 21 - wo-search-report
	Page 22 - wo-search-report

