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HOUSEHOLD APPLIANCE HAVING A WATER SUPPLY
ASSEMBLY

The present invention relates to a household appliance, and in particular, to a house-
hold appliance having a water cavity, which includes a water supply assembly that sup-

plies water to the water cavity.

Household appliances, especially those using water, usually have a water cavity and
a water supply assembly injecting water to the water cavity. Water supply assemblies of
some household appliances have two or more water supply pipes, so as to supply water
for different purposes. Further, such assembly has a facility to add washing agents like

detergents and softeners to the water in the water cavity.

Taking a drying machine of the condensing type or washing and drying machine as
examples, a laundry processing drum is usually disposed in the housing thereof; a con-
densation channel is connected to the clothes processing drum, so as to condense mois-
ture taken from the clothes in the clothes processing drum by circulating drying air. A first
water inlet pipe and a second water inlet pipe may be connected to the condensation
channel, so as to supply the condensation channel with cooling water for cooling the dry-
ing air and cleaning water for washing away flock attached on an inner wall of the con-
densation channel. In the conventional solution, the first water inlet pipe and the second
water inlet pipe are connected to respective water inlet valves. Meanwhile, to prevent
water in the drying machine or washing and drying machine from being sucked back into a
common water supply system and polluting the water supply system due to an unex-
pected negative pressure generated in the water supply system when the water level in
the clothes processing drum exceeds the first water inlet pipe and/or the second water
inlet pipe, an adapting device in communication with the ambient atmosphere is usually
disposed on each of the first water inlet pipe and the second water inlet pipe. The water
inlet pipe and the adapting device thereof in such design are relatively complex, and

occupy much mounting space in the machine.

An objective of the present invention is to simplify a water supply assembly of a

household appliance.
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To meet this and other objectives the invention provides a solution as defined in the
attached independent claim. Preferred embodiments of the invention are defined in
dependent claims, where embodiments defined in different claims may be combined with
each other absent any technical reason against such combination. Preferred embodi-

ments are also defined in the subsequent description and the attached drawing.

Accordingly, the present invention employs the following technical solution: A house-
hold appliance includes a water cavity; the water cavity has a first water injection nozzle
and a second water injection nozzle, and a water supply assembly is connected to the first
water injection nozzle and the second water injection nozzle of the water cavity to supply
water into the water cavity. The water supply assembly includes a water inlet pipe capa-
ble of bringing in water of different flow rates, a first water outlet pipe and a second water
outlet pipe respectively connected to the first water injection nozzle and the second water
injection nozzle, and a water flow allocation device connected among the water inlet pipe,
the first water outlet pipe, and the second water outlet pipe to bring the water from the
water inlet pipe into the first water outlet pipe or the second water outlet pipe according to

the different flow rates of the water.

Further, a water valve device is disposed on the water inlet pipe so as to bring water
of a first flow rate or second flow rate into the water inlet pipe. The first flow rate is greater
than the second flow rate. Guided by the water flow allocation device, water of the first
flow rate flows out from the first water outlet pipe, and water of the second flow rate flows

out from the second water outlet pipe.

Preferably, the water flow allocation device includes a first water flow channel in
communication with the first water outlet pipe and a second water flow channel in com-
munication with the second water outlet pipe, where a water inlet end of the second water
flow channel is directly connected to a water inlet pipe terminal, and a gap exists between
projections of a water inlet end of the first water flow channel and the water inlet pipe ter-

minal on a horizontal plane.

Preferably, a central axis of the water inlet pipe terminal approximately coincides with

a central axis of the water inlet end of the first water flow channel.
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Preferably, an air pipe in communication with atmosphere is disposed on the water
flow allocation device, and the air pipe is in communication with the first water flow chan-

nel and the second water flow channel respectively.

Preferably, the first water flow channel is partitioned by an air gap into an upper por-

tion and a lower portion opposite each other in a vertical direction.

Preferably, an inner pipe diameter of the upper portion is less than an inner pipe

diameter of the lower portion.

Preferably, a block sheet for preventing a water flow from entering the air gap and for
leading the water flow into the second water flow channel is disposed in a direction of the

vertical air gap facing the water inlet pipe.

Preferably, the household appliance includes a clothes drying drum, where the water
cavity is a condensation channel connected to the clothes drying drum, the first water
injection nozzle supplies clean water to the condensation channel, and the second water

injection nozzle supplies cooling water to the condensation channel.

Compared with the prior art, the household appliance employs a water flow allocation
device to allocate water from the water inlet pipe to two water outlet pipes, so that only
one water inlet pipe is used, and meanwhile, it is unnecessary to set a water flow adapting
device on each water pipe as in the prior art. The water flow allocation device can provide
a channel in communication with atmosphere to the first water outlet pipe and the second
water outlet pipe at the same time. Hence, the present invention is simpler and more

compact in structure, occupies less space, is easy to mount, and meanwhile saves cost.

The present invention is applicable to various household appliances, and is particu-
larly applicable to a drying machine or a washing and drying machine. The application in
the washing and drying machine is taken as a preferred embodiment, and as an example
in the following to describe the specific implementation manner of the present invention in

detail with reference to the accompanying drawing.
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FIG. 1 is a schematic view of a washing and drying machine;

FIG. 2 is a schematic view of a first water outlet pipe and a second water outlet pipe

of a water flow allocation device;

FIG. 3A is a cross sectional view of the first water outlet pipe and the second water
outlet pipe of the water flow allocation device in FIG. 2, where a dashed line with an
arrow in FIG. 3A is a path along which the water flow passes through the first water

flow channel; and

FIG. 3B is a cross sectional view of the first water outlet pipe and the second water
outlet pipe of the water flow allocation device in FIG. 2, where a dashed line with an
arrow in FIG. 3B is a path along which the water flow passes through the second

water flow channel.

As shown in FIG. 1, a washing and drying machine 1 has a clothes processing drum
assembly 3 in a box 2, and includes an inner drum 5 capable of rotating when driven by a
motor 4, and a water storage tub 6 sleeved outside the inner drum 5. The water storage
tub 6 is connected to two ends of a drying air channel 7, so that drying air 8 can circulate
in the clothes processing drum assembly 3 and the drying air channel 7. The drying air
channel 7 includes a condensation channel 9 and a heating channel 10; meanwhile, a
blower 11 is disposed in the drying air channel 7 so as to propel the drying air 8 circulating
in the clothes processing drum assembly 3 and the drying air channel 7. In this embodi-
ment the condensation channel 9 defines a water cavity 9 due to the fact that water may

be brought into it as detailed below.

The washing and drying machine 1 further has a control device 12, which controls
different equipment in the machine to run according to program settings. Under the con-
trol of the control device 12, in a drying program, the heating channel 10 heats the drying
air 8 flowing therein; after being heated, the high-temperature drying air 8 enters the
clothes processing drum assembly 3 under the effect of the blower 11 and heats wet
clothes in the inner drum 5, so that moisture in the clothes is evaporated; carrying the
evaporated moisture, the drying air 8 enters the condensation channel 9. In the conden-

sation channel 9, moisture in the drying air 8 is condensed into liquid again, so as to be
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separated from the drying air 8; hence, the drying air 8 returns to a low temperature and
becomes dry again, and driven by the blower 11, enters the heating channel 10 again to
start a new circulation. Such circulation is repeated until the clothes in the inner drum are

finally dried.

In order to condense the drying air 8 in the water cavity 9 or condensation channel 9
and meanwhile to wash away flock or lint attached on an inner wall of the condensation
channel 9, the condensation channel 9 is connected with the water supply assembly 13
that supplies water thereto. The water supply assembly 13 includes a water valve device
14 connected to a water source and a water flow allocation device 15 downstream of the
water valve device 14; the water valve device 14 and the water flow allocation device 15
are connected by a water inlet pipe 16. The water flow allocation device 15 is connected
with the first water outlet pipe 17 and the second water outlet pipe 18 downstream, where
the first water outlet pipe 17 is connected to a first water injection nozzle 19 on the con-
densation channel 9, so as to supply cleaning water to the condensation channel 9, and
the second water outlet pipe 18 is connected to a second water injection nozzle 20 on the
condensation channel 9, so as to supply cooling water to the condensation channel 9. In
a vertical direction, the position of the first water injection nozzle 19 is higher than that of
the second water injection nozzle 20. Preferably, the first water injection nozzle 19 is
close to a top portion of the condensation channel 9, so that the cleaning water washes
the entire condensation channel 9 from top down. The second water injection nozzle 20 is
close to a middle and lower portions of the condensation channel 9 and close to an air

inlet end of the drying air 8, so that the cooling water fully cools the drying air 8.

Generally, cooling water needs to be supplied during most time of the drying program.
To save water, the flow rate of the cooling water should be as small as possible under the
premise of satisfying the drying requirement. However, in order to completely wash away
flock attached on the inner wall of the condensation channel 9, water of a great flow rate is
required, so as to achieve a desirable washing effect. Cleaning water is usually supplied
at the end of the drying program, and lasts a short period of time. According to such a
principle, the control device 12 controls the water valve device 14 to supply cleaning water
of a first flow rate V1 to the water inlet pipe 16 at the end of the drying stage, and to sup-
ply cooling water of a second flow rate V2 to the water inlet pipe 16 during the drying

stage. Definitely, the water valve device 14 may also supply cleaning water of the first



10

15

20

25

30

WO 2014/016158 PCT/EP2013/064921

flow rate V1 to the water inlet pipe 16 during other time segments of the drying program or
even during a washing program, so as to wash the condensation channel 9. The first flow

rate V1 is greater than the second flow rate V2.

As shown in FIG. 2 to FIG. 3B, a first water flow channel 21 in communication with
the first water outlet pipe 17 and a second water flow channel 22 in communication with
the second water outlet pipe 18 are formed in the water flow allocation device 15. A water
inlet end 23 of the second water flow channel 22 is directly connected to a terminal 24 of
the water inlet pipe 16; a gap 26 exists between projections of the water inlet end 25 of
the first water flow channel 21 and the water inlet pipe terminal 24 on a horizontal plane.
The gap 26 is designed as follows: whether or not a certain height difference exists
between the water inlet end 25 of the first water flow channel 21 and the water inlet pipe
terminal 24, the gap 26 exists between the projections thereof on the horizontal plane, and
the cleaning water of the first flow rate V1 flowing out from the water inlet pipe 16 can flow
across the gap 26 and enter the first water flow channel 21; the cooling water of the
second flow rate V2 flowing out from the water inlet pipe 16 cannot flow across the gap 26
and thus cannot enter the first water flow channel 21 due to the low flow rate thereof, but
can only fall into the second water flow channel 22 with an opening under the gap 26.
The cleaning water of the greater first flow rate V1 enters the first water flow channel 21
via the water inlet pipe 16, and further enters the condensation channel 9 via the first
water injection nozzle 19 to wash away flock attached in the condensation channel 9. The
cooling water of the smaller second flow rate V2 enters the second water flow channel 22
via the water inlet pipe 16 during the drying process, and further enters the condensation
channel 9 via the second water injection nozzle 20 to condense moisture carried in the
drying air 8. Preferably, a central axis 24a of the water inlet pipe terminal 24 approxi-
mately coincides with a central axis 25a of the water inlet end 25 of the first water flow
channel 21. In other implementation manners, the central axis 24a of the water inlet pipe
terminal 24 may be slightly higher than the central axis 25a of the water inlet end 25 of the
first water flow channel 21, so as to ensure that water of the first flow rate V1 can still fall
into the water inlet end 25 of the first water flow channel 21 after flowing across the gap

26 under the effect of the gravity.
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To prevent water in the washing and drying machine 1 from being sucked back into a
common water supply system and polluting the water supply system due to an unex-
pected negative pressure generated in the water supply system when the water level in
the water storage tub 6 exceeds the first water flow channel 21 and/or second water flow
channel 22, an air pipe 27 in communication with atmosphere is disposed on the water
flow allocation device 15, and the air pipe 27 is in communication with the first water flow
channel 21 and the second water flow channel 22 respectively, so as to balance the pres-

sure and prevent back suction

As a preferred solution, the first water flow channel 21 is partitioned by an air gap 28
into an upper portion 21a and a lower portion 21b opposite each other in a vertical direc-
tion. An inner pipe diameter of the upper portion 21a is less than an inner pipe diameter
of the lower portion 21b, so that water flowing out from the upper portion 21a can com-
pletely fall into the lower portion 21b. Meanwhile, to fully utilize the cooling water and pre-
vent the cooling water from entering the air gap 28 of the first water flow channel 21, a
block sheet 29 for preventing a water flow from entering the air gap 28 and for leading the
water flow into the second water flow channel 22 is disposed in a direction of the air gap

28 facing the water inlet pipe 16.

The above embodiments are merely preferred embodiments of the present invention.
The present invention may have many other embodiments. Any equivalent replacement
made by persons of ordinary skill in the art under the teaching of the present invention

shall fall within the scope of the claims of the present invention.
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CLAIMS

1. A household appliance (1) having a water supply assembly (13), comprising a
water cavity (9), wherein the water cavity (9) has a first water injection nozzle (19) and a
second water injection nozzle (20), and the water supply assembly (13) is connected to
the first water injection nozzle (19) and the second water injection nozzle (20) of the water
cavity (9) to supply water into the water cavity (9), characterized in that: the water supply
assembly (13) comprises: a water inlet pipe (16) capable of bringing in water of different
flow rates, a first water outlet pipe (17) and a second water outlet pipe (18) respectively
connected to the first water injection nozzle (19) and the second water injection nozzle
(20), and a water flow allocation device (15) connected among the water inlet pipe (16),
the first water outlet pipe (17), and the second water outlet pipe (18) to bring the water
from the water inlet pipe (16) into the first water outlet pipe (17) or the second water outlet

pipe (18) according to the different flow rates of the water.

2. The household appliance (1) according to claim 1, characterized in that: the water
flow allocation device (15) comprises a first water flow channel (21) in communication with
the first water outlet pipe (17) and a second water flow channel (22) in communication
with the second water outlet pipe (18), wherein a water inlet end (23) of the second water
flow channel (22) is directly connected to a water inlet pipe terminal (24), and a gap (26)
exists between projections of a water inlet end (25) of the first water flow channel (21) and

the water inlet pipe terminal (24) on a horizontal plane.

3. The household appliance (1) according to claim 2, characterized in that: a central
axis (24a) of the water inlet pipe terminal (24) approximately coincides with a central axis

(25a) of the water inlet end (25) of the first water flow channel (21).

4. The household appliance (1) according to claim 2, characterized in that: an air pipe
(27) in communication with atmosphere is disposed on the water flow allocation device
(15), and the air pipe (27) is in communication with the first water flow channel (21) and

the second water flow channel (22), respectively.
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5. The household appliance (1) according to claim 4, characterized in that: the first
water flow channel (21) is partitioned by an air gap (28) into an upper portion (21a) and a

lower portion (21b) opposite each other in a vertical direction.

6. The household appliance (1) according to claim 5, characterized in that: an inner
pipe diameter of the upper portion (21a) is less than an inner pipe diameter of the lower
portion (21b).

7. The household appliance (1) according to claim 5, characterized in that: a block
sheet (29) for preventing a water flow from entering the air gap (28) and for leading the
water flow into the second water flow channel (22) is disposed in a direction of the air gap

(28) facing the water inlet pipe (16).

8. The household appliance (1) according to any one of claims 1 to 7, characterized
by further comprising: a clothes drying drum (3, 5, 6), wherein the water cavity (9) is a
condensation channel (9) connected to the clothes drying drum (3, 5, 6), the first water
injection nozzle (19) supplies clean water to the condensation channel (9), and the second

water injection nozzle (20) supplies cooling water to the condensation channel (9).
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