EP 3 315 648 A1

(19)

Europdisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(43) Date of publication:
02.05.2018 Bulletin 2018/18

(21) Application number: 17198193.9

(22) Date of filing: 25.10.2017

(11) EP 3 315 648 A1

EUROPEAN PATENT APPLICATION

(51) IntCl.:
DO6F 35/00 (200607 DO6F 58/20 (2006.0%)
DO6F 58/28 (2006.0) DO6F 58/26 (2006.0%)
DO6F 25/00 (2006.07)

(84) Designated Contracting States:
AL AT BEBG CH CY CZDE DK EE ES FIFRGB
GRHRHUIEISITLILTLULVMC MKMT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME
Designated Validation States:
MA MD

(30) Priority: 31.10.2016 CN 201610929745

(71) Applicant: BSH Hausgerite GmbH
81739 Miinchen (DE)

(72) Inventors:

¢ Gao, Chuo

Jiangsu 210046 (CN)
¢ Kuang, Hui

Jiangsu 210046 (CN)
¢ Li, Maoyin

Jiangsu 211500 (CN)
¢ You, Qixia

Jiangsu 210048 (CN)

(54) WASHING AND DRYING MACHINE

(57) A washing and drying machine is provided, in-
cluding a processing chamber (2) and an air heating
channel (3) in fluid communication with the processing
chamber. A heating apparatus (5) is disposed in the air
heating channel. A liquid flow-through apparatus (6, 61,
62, 63) is disposed close to or surrounding the heating
apparatus. An input channel (7) and an output channel
(8) are connected to the liquid flow-through apparatus.
The output channel (8) is connected to at least one of a
detergent dispenser (13), a door gasket (12), the
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processing chamber (2), or a condensation channel (14).
A fluid is heated by the heating apparatus (5) after en-
tering the liquid flow-through apparatus from the input
channel, and then flows out of the output channel, so that
the heated liquid or high-temperature steam is obtained.
The heated liquid or high-temperature steam performs
cleaning, sterilization, and mildew elimination on the de-
tergentdispenser, the door gasket, the processing cham-
ber, and the condensation channel.
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Description

[0001] The presentinvention relates to a washing and
drying machine, and in particular, to an air heating ap-
paratus of a washing and drying machine.

[0002] A washing and drying machine usually includes
a processing chamber, and an air heating channel in fluid
communication with the processing chamber. A heating
apparatus is disposed in the air heating channel for heat-
ing air supplied to the processing chamber in a drying
program.

[0003] Because the washing and drying machine has
both the functions of washing and drying, the following
problems exist: a large quantity of laundry fluffs gener-
ated in the drying process easily accumulate in a con-
densation channel, and residual dirt, in particular, oily dirt
such as sebum in the washing process is also attached
on the fluffs, and is difficult to rinse; long-term laundry
detergent residues in a detergent dispenser cause mil-
dewing; washing water, foams, and the like remain on
the bottom of a door gasket after washing, and conse-
quently cause mildewing and bacteria breeding; and a
large amount of dirt, and the like accumulate on an inner
wall of the processing chamber after long-term washing.
In addition, additional steam or hot water usually needs
to be provided in the washing and drying process.
[0004] An objective of the present invention is to re-
solve the foregoing problems in the related art.

[0005] To achieve the foregoing objective, the present
invention provides a washing and drying machine as de-
fined in the independent claim attached. Preferred fac-
ultative embodiments of the invention are defined in re-
spective dependent claims, where different embodi-
ments as defined may also be combined among them-
selves for yielding further preferred embodiments, de-
scribed in the subsequent description, or exhibited in the
drawing attached.

[0006] To achieve the foregoing objective, the present
invention accordingly provides a washing and drying ma-
chine, including a processing chamber and an air heating
channel in fluid communication with the processing
chamber. A heating apparatus is disposed in the air heat-
ing channel; a liquid flow-through apparatus is disposed
close to or surrounding the heating apparatus; an input
channeland an outputchannel are connected to the liquid
flow-through apparatus; and the output channel is con-
nected to at least one of a detergent dispenser, a door
gasket, the processing chamber, or a condensation
channel.

[0007] A fluid is heated by the heating apparatus after
entering the liquid flow-through apparatus from the input
channel, and then flows out of the output channel, so that
a heated liquid is obtained. When the liquid flow is rela-
tively small, high-temperature steam after the liquid is
evaporated may be obtained. The heated liquid or high-
temperature steam is conveyed to at least one of the
detergent dispenser, the door gasket, the processing
chamber, or the condensation channel through the output
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channel, so as to perform cleaning, sterilization, and mil-
dew prevention on the parts. When being used in a wash-
ing program or a drying program, the heated liquid or
high-temperature steam can perform functions such as
sterilization, wrinkle elimination, washing effect enhance-
ment on laundry. In addition, transformation on the ex-
isting drying machine is small.

[0008] Preferably, the input channel is connected to a
circulation pump, so as to be connected to the processing
chamber through the circulation pump. Then, a washing
liquid is pumped into the liquid flow-through apparatus
by using the circulation pump, and enters at least one of
the detergent dispenser, the door gasket, the processing
chamber, orthe condensation channelin aliquid or steam
form after being heated in the liquid flow-through appa-
ratus. Regardless of a component connected to the out-
put channel, the final liquid or steam returns back to the
processing chamber. By means of work of the circulation
pump, the liquid in the processing chamber can be con-
tinuously heated, and sterilization, cleaning, and the like
may also be simultaneously performed on other compo-
nents, and the generated steam can further perform ster-
ilization and wrinkle elimination on laundry after entering
the processing chamber.

[0009] Preferably, a nozzle that converts a liquid into
water mist is disposed on a tail end of the output channel.
High-temperature water can generate high-temperature
water mist after passing through the nozzle.

[0010] Preferably, a control apparatus is included,
where the control apparatus controls the heating appa-
ratus, so as to adjust the temperature of a liquid or a
water-vapor mixture output from the output channel.
[0011] Preferably, a fan that promotes air to flow to the
processing chamber from the air heating channel is in-
cluded, where the fan is controlled by the control appa-
ratus so as to be able to change the rotation speed, and
hence adjust the temperature of a liquid or a water-vapor
mixture output from the output channel. When the rota-
tion speed of the fan is high, the air flow that passes
through the air heating channel is large, and the amount
of heat that is generated by the heating apparatus and
distributed to air is relatively large, and the amount of
heat distributed to the liquid flow-through apparatus is
relatively small. Then, the temperature of the liquid or
water-vapor mixture output by the output channel is rel-
atively low, and otherwise, the temperature of the liquid
or water-vapor mixture output by the output channel is
relatively high.

[0012] Preferably, the input channel is connected to a
water valve or a circulation pump, and the control appa-
ratus can control an on/off rhythm of the water valve or
the circulation pump, so as to adjust the temperature of
a liquid or a water-vapor mixture output from the output
channel. The amount of the liquid that enters the liquid
flow-through apparatus is adjusted by controlling an
on/off rhythm of the control valve or circulation pump.
When the amount of the liquid that enters the liquid flow-
through apparatus within unit time is relatively small, the



3 EP 3 315 648 A1 4

temperature of the liquid or water-vapor mixture output
by the output channel is relatively high, and otherwise,
the temperature of the liquid or water-vapor mixture out-
put by the output channel is relatively low.

[0013] Preferredembodiments of the presentinvention
will be further described below with reference to the ac-
companying drawing. The disclosure will become more
fully understood from the detailed description given here-
inbelow for illustration only, and thus not limitative of the
disclosure. In the drawing:

FIG. 1 is a partial schematic diagram of a washing
and drying machine according to a firstimplementa-
tion;

FIG. 2 is a partial schematic diagram of a washing
and drying machine according to a second imple-
mentation;

FIG. 3 is a partial schematic diagram of a washing
and drying machine according to a third implemen-
tation;

FIG. 4 is a partial schematic diagram of a washing
and drying machine according to a fourth implemen-
tation;

FIG. 5 is a partial schematic diagram of a washing
and drying machine according to a fifth implementa-
tion; and

FIG. 6 is a schematic diagram of connection of a
control system of a washing and drying machine.

[0014] As shown in FIG. 1, a washing and drying ma-
chine includes a processing chamber 2 for accommodat-
ing laundry, and an air heating channel 3 in fluid commu-
nication with the processing chamber. Afan 4 is disposed
upstream of the air heating channel 3, to promote air to
enter the processing chamber 2 from the air heating
channel 3. A heating apparatus 5 is disposed in the air
heating channel 3, to heat air that flows through the air
heating channel 3. A liquid flow-through apparatus 6 is
disposed close to the heating apparatus 5. The liquid
flow-through apparatus 6 is connected to an input chan-
nel 7 and an output channel 8. A liquid, mainly water or
washing water formed by mixing water and detergent,
enters the liquid flow-through apparatus 6 from the input
channel 7, and then is heated because the liquid is close
to the heating apparatus 5. Then the liquid is output from
the output channel 8 into the processing chamber 2.
[0015] The liquid flow-through apparatus 6 is con-
structed into a shape suitable for flowing of the liquid
therein.

[0016] For example, in the implementation shown in
FIG. 1, the liquid flow-through apparatus 6 is a plate-
shaped structure 61 with an open top, and the heating
apparatus 5 is located in the plate-shaped structure 61.

10

15

20

25

30

35

40

45

50

55

In other alternative implementations, the heating appa-
ratus 5 may alternatively be located above or below the
plate-shaped structure 61. In other alternative implemen-
tations, the liquid flow-through apparatus 6 is a water
tank 62 with a closed top, and the heating apparatus 5
is located in the water tank 62 or located above or below
the water tank 62.

[0017] The difference between the plate-shaped struc-
ture 61 and the water tank 62 may lie only in whether the
top is open or closed, and it can be seen from top-view
projection images that the plate-shaped structure 61 is
relatively similar to the water tank 62. Therefore, the liquid
flow-through apparatus 6 in the form of the plate-shaped
structure 61 and the water tank 62 is represented by using
a same mechanism in FIG. 1. A person skilled in the art
can clearly determine content of the foregoing implemen-
tation with reference to the specification and the accom-
panying drawings.

[0018] In the implementation shown in FIG. 2, a liquid
flow-through apparatus 63 is an extending curved-
shaped pipe 63 that has a shape similar to that of a heat-
ing apparatus 5. The liquid flow-through apparatus 63 is
adjacent to the heating apparatus 5 and is closer to a
heat source, and therefore can absorb more heat, so that
a liquid therein can be quickly heated.

[0019] Intheimplementation showninFIG. 3, anoutlet
of an output channel 8 is located in an air heating channel
3. Then, a liquid flowing out of the output channel 8 di-
rectly falls onto the bottom of the air heating channel 3.
A hydrophilic coating 20 is covered on an inner surface
of the bottom of the air heating channel 3. Then, the high-
temperature liquid expands on the inner surface of the
bottom of the air heating channel 3 to form a water film.
When being further heated by a heating apparatus 5, the
water film can be vaporized to generate steam into a
processing chamber 2. When a fan 4 is started, hot air
quickly evaporates the liquid on a surface of the water
film to form a large amount of steam.

[0020] If high-temperature water mist is generated for
objectives such as cleaning and sterilization, in some im-
plementations, a nozzle 21 that converts a liquid into wa-
ter mist may be disposed on a tail end of the output chan-
nel 8. The nozzle 21 may be disposed on the output chan-
nel 8 in the foregoing various implementations.

[0021] Alternatively, an input channel 7 may be ena-
bled to input a relatively small amount of liquid within unit
time, and the heating apparatus 5 may be enabled to
generate a relatively high temperature, so that the liquid
is evaporated under the effect of high temperature to gen-
erate steam. A water valve 9 controlled by a control ap-
paratus 10 is disposed on the input channel 7, as shown
in FIG. 5, or a circulation pump 11 is disposed as shown
in FIG. 4. An input end of the circulation pump 11 is con-
nected to the processing chamber 2, so as to pump the
liquid in the processing chamber 2 into the liquid flow-
through apparatus 6.

[0022] The processing chamber 2 mentioned above
not only can be used as a drying chamber, but also can
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be used as a washing chamber.

[0023] Ahigh-temperature liquid or a high-temperature
liquid-vapor mixture output in the output channel 8 can
be conveyed to a suitable part according to a design re-
quirement.

[0024] As shownin FIG. 4, an output channel 8 is con-
nected to a door gasket 12. An outlet 81 of the output
channel 8 is close to the bottom of the door gasket 12,
and a washing liquid and foam easily accumulate on this
part, and consequently a bacterial film is formed. A high-
temperature liquid or high-temperature liquid-vapor mix-
ture output by the output channel 8 can rinse the part, to
prevent generation of a bacterial film and keep clean.
Subsequently, the high-temperature liquid flows into the
processing chamber 2 to participate in washing laundry.
[0025] Alternatively, the output channel 8 may be di-
rectly connected to the processing chamber 2, in partic-
ular, on a rear part, on which dirt easily accumulates, of
the processing chamber 2, so that not only the part can
be kept clean, but also the high-temperature liquid can
subsequently participate in washing laundry.

[0026] In addition, as shown in FIG. 5, in other imple-
mentations, the output channel 8 may further be connect-
ed to a detergent dispenser 13 and/or a condensation
channel 14, so as to perform cleaning, sterilization, mil-
dew prevention, and the like.

[0027] The output channel 8 may be connected to a
single component in the foregoing implementations, or
may include multiple pipes to be connected to multiple
components.

[0028] As shown in FIG. 6, a control apparatus 10 is
connected to a fan 4, a heating apparatus 5, and a water
valve 9 or a circulation pump 11. The temperature of a
liquid or a water-vapor mixture output by an output chan-
nel 8 can be adjusted by adjusting the power or on/off
rhythm of the heating apparatus 5, the rotation speed of
the fan 4, and/or the on/off rhythm of the water valve 9
or circulation pump 11 by using the control apparatus 10.
By adjusting the rotation speed of the fan 4, a ratio of
heat of the heating apparatus 5 transferred to the liquid
to air can be adjusted. By reducing the rotation speed of
the fan 4, the air flow can be reduced, so that heat trans-
ferred to air is reduced. Then, the temperature of the
liquid or water-vapor mixture discharged by the output
channel 8 can be increased. In particular, when the fan
4 is switched off, air in the air heating channel 3 performs
natural convection. After air reaches a particular temper-
ature, most heat of the heating apparatus 5 is used to
heat the liquid in the liquid flow-through apparatus 6.
[0029] The control apparatus 10 further controls a
washing program. The washing program includes a main
washing phase, arinsing phase, and aspin-drying phase.
Before the main washing phase of the washing program,
the heating apparatus 5 and the water valve 9 are first
started. Water is heated by the heating apparatus 5 after
entering the liquid flow-through apparatus 6 from an input
channel 7, and then is output into a processing chamber
2 from the output channel 8. High-temperature water or
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a liquid-vapor mixture may be output into the processing
chamber 2. Preferably, the control apparatus 10 simul-
taneously starts the fan 4, so that the air heating channel
3 outputs heated air to the processing chamber 2 when
the output channel 8 outputs the heated water or liquid-
vapor mixture to the processing chamber 2. High-tem-
perature air, water, liquid-vapor mixture, and the like en-
tering the processing chamber 2 come into contact with
laundry to heat and sterilize the laundry. Because the
laundry are in a relatively dry state at the moment, the
laundry can quickly reach a relatively high temperature,
so as to kill bacteria in the laundry. Moreover, damages
such as fading and shrinkage of laundry are reduced
when heating is performed in a dry state. Laundry that
enter the subsequent main washing phase after the ster-
ilization is completed are more hygienic. Moreover, the
laundry are already in a high-temperature state at the
moment, and the activity of detergent in the subsequent
main washing phase is improved. In addition, the high-
temperature water or liquid-vapor mixture entering the
processing chamber 2 from the output channel 8 is also
used in the subsequent main washing phase.

[0030] Inaddition, the heating apparatus 5 and the wa-
ter valve 9 may also be in a started state in the main
washing phase and/or the rinsing phase. For example,
the heating apparatus 5 and the water pump 9 may also
be started in an initial part of the main washing phase.
When the input channel 7 is connected to the circulation
pump 11, the heating apparatus 5 and the circulation
pump 11 are started in the main washing phase and/or
rinsing phase. Then the washing liquid in the processing
chamber2is circularly heated, and can clean and sterilize
a detergent dispenser 13, a door gasket 12, and a con-
densation channel 14 before entering the processing
chamber 2.

Claims

1. A washing and drying machine, comprising a
processing chamber (2) and an air heating channel
(3) in fluid communication with the processing cham-
ber; a heating apparatus (5) being disposed in the
air heating channel, characterized in that: a liquid
flow-through apparatus (6, 61, 62, 63) is disposed
close to or surrounding the heating apparatus; an
input channel (7) and an output channel (8) are con-
nected to the liquid flow-through apparatus; and the
output channel (8) is connected to at least one of a
detergent dispenser (13), a door gasket (12), the
processing chamber (2), or a condensation channel
(14).

2. The washing and drying machine according to claim
1, characterized in that: the input channel (7) is
connected to a circulation pump (11), so as to be
connected to the processing chamber through the
circulation pump.
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The washing and drying machine according to claim
1, characterized in that: a nozzle (21) that converts
a liquid into water mist is disposed on a tail end of
the output channel (8).

The washing and drying machine according to claim

1, characterized by comprising a control apparatus
(10), wherein the control apparatus controls the heat-

ing apparatus, so as to adjust the temperature of a
liquid or a water-vapor mixture output from the output 70
channel.

The washing and drying machine according to claim
1, characterized by comprising a fan (4) that pro-
motes air to flow to the processing chamber fromthe 75
air heating channel, wherein the fan is controlled by
the control apparatus (10) so as to be able to change
the rotation speed, and hence adjustthe temperature
of a liquid or a water-vapor mixture output from the
output channel. 20

The washing and drying machine according to claim

1, characterized in that: the input channel (7) is
connected to a water valve (9) or a circulation pump
(11), and the control apparatus can control an on/off 25
rhythm of the water valve or the circulation pump, so

as to adjust the temperature of a liquid or a water-
vapor mixture output from the output channel.
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