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(54) Clothes washing device with drying procedure and method of controlling the same

(57) A clothes washing device 1 with a drying proce- provided with a washing procedure for performing wash-

dure and a method of controlling the same are provided.
The clothes washing device 1 includes a water tub 2, a
drum 3 rotatably disposed in the water tub 2 to receive
clothes of a user, a heating member 4 for heating air to
perform drying operation on the clothes, and a blower for
driving air circulation. The clothes washing device 1 is

ing operation on the clothes placed in the drum 3 by the
user, and further provided with a cleaning procedure for
performing cleaning operation by intermittently driving
the blower 6. Through the cleaning procedure, the lint
generated during the washing procedure and drying pro-
cedure can be washed away, thus ensuring a washing
effect and drying effect of the device.
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Description

[0001] The presentinventionrelates to a clothes wash-
ing device and a method of controlling the same, and
more particularly to a clothes washing device with a dry-
ing procedure and a method of controlling the same.
[0002] With the change of pace of work and the im-
provement of life quality, it becomes more and more com-
mon to use a single clothes dryer or a washing and drying
machine integrated with a washing function (also know
as a washer/dryer combo). Especially in cities or regions
with a cold and wet weather, a clothes washing device
with a clothes drying function is more popular.

[0003] Adrumwashing machine, asacommon clothes
washing device, is becoming more and more popular in
East Asian countries subsequent to its long-standing
common use in Europe due to its advantages such as
lower damage to clothes and minimal use of water. Gen-
erally, an ordinary drum washing machine includes a wa-
ter tub and a drum which is rotatable and disposed inside
the water tub. When clothes are washed, a user puts the
clothes to be washed in the drum, and the drum is driven
by a motor to rotate and perform procedures such as
washing, rinsing, and spinning in sequence to clean the
clothes. A drum washing and drying machine generally
adds a clothes drying function on the basis of a drum
washing machine to dry clothes after spinning, so as to
implement a washing and drying process.

[0004] Taking a common drum washing and drying
machine as an example, the drying function thereof is
implemented in the following way as shown in FIG. 1.
The drum washing and drying machine includes a water
tub 2, and a drum 3 which is disposed inside the water
tub 2 and rotatable. A heating member 4 is set on the top
of the water tub 2. The heating member 4 includes a
heating unit 8 and a drying duct 9. An outlet 10 of the
drying duct 9 is connected to the interior of the water tub
2 and the drum 3 disposed inside the water tub 2. Air is
heated by the heating unit 8 to become dry hot air, which
is transported into the drum 3 through the drying duct 9.
The dry hot air exchanges heat with washed clothes in-
side the drum 3 to take moisture in the washed clothes
away to form relative humid air. A condensation member
5 is set at a proper position on one side of the water tub
2. The condensation member 5 includes a condensation
pipe 11 and a condensation unit 12. An inlet 13 of the
condensation pipe 11 is connected to the water tub 2,
and an outlet 14 thereof is connected to aninlet 15 of the
drying duct 9. The drying duct 9, water tub 2, drum 3, and
condensation pipe 11 form a circulation loop for an air
flow. In order to promote the air flow, generally a blower
6 is set between the condensation unit 12 and the heating
unit 8. The blower 6 is normally formed of a fan 16 and
a motor 17 which drives the running of the fan 16. Under
the action of the fan 16, the humid air formed after heat
exchange with the washed clothes enters the condensa-
tion pipe 11 through the inlet 13 of the condensation pipe
11. After the condensation effect of the condensation unit
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12, moisture in the humid air is condensed, while the air
enters the drying duct 9 of the heating member 4 again,
is heated by the heating unit 8 again, and is transported
into the drum 3 for the next circulation. After several cir-
culations, moisture in the washed clothes is gradually
extracted, so as to implement the clothes drying function.
However, such a drum washing and drying machine has
aproblemthatin either the washing or the drying process,
and especially in the drying process, small things such
as threads and lint (hereinafter referred to as lint) inevi-
tably fall off from the washed clothes. With the flowing of
the air, the lint is attached to the inlet 13 of the conden-
sation pipe 11, or at the surface of the condensation unit
12, or even some lint may enter the fan 16 of the blower
6 through the condensation pipe 11, or enter the heating
member 4. After long time accumulation of lint, the con-
densation effect of the condensation unit 12 and the work
efficiency of other parts such as the fan 16 are surely
affected, thus seriously decreasing the drying efficiency
of the washing and drying machine.

[0005] In order to avoid such lint attachment, in some
drum washing and drying machines, a water flow in a
washing procedure is used to wash away the attached
lint to prevent the lint from affecting the air circulation. As
an exemplical solution Japanese Patent Application No.
H11-333185 (see pp 3-5 and FIG. 1 of the specification)
discloses a drum washing and drying machine in which
a rotating shaft of a drum in a water tub is in an approx-
imately horizontal direction. The air circulation channel
in a drying procedure thereof is as follows: The air inside
the water tub is exhausted through an air exhaust open-
ing below the water tub, subsequently enters a pipe set
with a fan and a heater, and then enters the water tub
viaanopening disposed on a front side of the drum. When
lint accumulated at an air hose connected to the air ex-
haust opening is present upon executing a washing pro-
cedure wherein the water level is higher than the air ex-
haust opening as a large amount of water is fed in the
washing procedure, a part of the water flows into the air
hose, and the water flow generated with the rotation of
the drum washes away the lint attached to the air exhaust
opening and the air hose. In addition, air pressure gen-
erated by operating the fan leads to fluctuations of the
water level, thus increasing water scattering, so that the
water can be scattered into a moisture removal unit con-
nected to the drain hose, thereby washing away the lint
attached to the moisture removal unit. However, in that
method, the moisture removal unit is only cleaned by the
scattering of the water, and the effect thereof is not very
satisfactory.

[0006] In view of the problems above, the present in-
ventionis directed to animproved clothes washing device
with a drying procedure, so as to effectively avoid accu-
mulation of lint generated during a washing procedure or
adrying procedure inthe device, thus ensuring a washing
effect and a drying effect of the clothes.

[0007] In order to achieve the purpose, the present in-
vention is implemented as follows. The invention pro-
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vides a clothes washing device with a drying procedure,
which device includes a water tub, a drum rotatably dis-
posed in the water tub to receive clothes of a user, a
heating member for heating air to perform drying opera-
tion on the clothes, and a blower for driving air circulation.
The clothes washing device is provided with a washing
procedure for performing washing operation on the
clothes placed in the drum by the user, and is further
provided with a cleaning procedure for performing clean-
ing operation by intermittently driving the blower.
[0008] In one preferred embodiment of the present in-
vention, the cleaning procedure is independent of the
washing procedure.

[0009] Inanother preferred embodiment of the present
invention, the cleaning procedure is integrated to the
cleaning procedure.

[0010] Inanother preferred embodiment of the present
invention, the clothes washing device further includes a
spraying unit for supplying spraying water when perform-
ing the cleaning procedure.

[0011] Inanother preferred embodiment of the present
invention, the clothes washing device further includes a
condensation member for condensing moisture in air, in
which the spraying water supplied by the spraying unit
is sprayed on a surface of the condensation member from
top to bottom.

[0012] The presentinvention is also directed to an im-
proved control method of a clothes washing device with
a drying procedure, through which lint generated in a
washing procedure or a drying procedure may be effec-
tively washed away, thus ensuring a washing effect and
a drying effect of the clothes.

[0013] The above objectives are implemented as fol-
lows. The present invention provides a method of con-
trolling a clothes washing device with a drying procedure,
in which the clothes washing device includes a water tub,
a drum rotatably disposed in the water tub to receive
clothes of a user, a heating member for heating air to
perform drying operation on the clothes, and a blower for
driving air circulation, and the control method includes a
step of performing a cleaning operation by intermittently
driving the blower.

[0014] In one preferred embodiment of the present in-
vention, the clothes washing device further includes a
spraying unit, and the controlling method further includes
activating the spraying unit to supply spraying water
when performing the cleaning procedure.

[0015] Beneficial effects of the present invention in-
clude the following: The blower is intermittently driven,
and a pressure difference between air pressures at both
ends of the blower caused by the running of the blower
make the liquid level inside the clothes washing device,
especially the liquid level inside the condensation unit to
rise and shake intermittently; and then, the spraying wa-
ter provided by the spraying unitis sprayed on the surface
of the condensation unit from top to bottom, thus cleaning
the lint accumulated in pipes of the clothes washing de-
vice and especially on the surface of the condensation
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unit more effectively, so as to adequately ensuring a
washing effect and a drying effect of the clothes.
[0016] The present invention will become more fully
understood from the detailed description of preferred em-
bodiments given herein below. It is noted that these pre-
ferred embodiments are detailed for illustration only, and
thus are not limitative of the present invention. In partic-
ular,

FIG. 1 is a structural schematic view of a conven-
tional drum washing and drying machine; and

Fig. 2is aschematic view of a clothes washing device
with a drying procedure according to a specific em-
bodiment of the present invention.

[0017] As shown in FIG. 2, a clothes washing device
1 with a drying procedure according to a specific embod-
iment of the present invention includes a water tub 2, a
drum 3 which is disposed inside the water tub 2 and ro-
tatable, a heating member 4, and a blower 6. The heating
member 4 is set on the top of the water tub 2 and includes
a heating unit 8 and a drying duct 9. An opening 22 for
putting in and taking out clothes by a user is set on one
side of the water tub 2 and the drum 3 that faces the user.
An outlet 10 of the drying duct 9 is connected to the in-
terior of the water tub 2 and the drum 3 disposed inside
the water tub 2 through the opening 22 or through another
opening (not shown) above the opening 22. An air ex-
haust opening 18 is opened at a proper position on a
lower part of one side of the water tub 2 and connected
to a condensation member 5. The condensation member
5 includes a condensation pipe 11 and a condensation
unit 12. An inlet 13 of the condensation pipe 11 is con-
nected to the air exhaust opening 18. An outlet 14 of the
condensation pipe 11 is connected to an inlet of the blow-
er 6. The blower 6 includes a fan 16 and a motor 17 which
drives the running of the fan 16. An outlet of the blower
6 is connected to an inlet of the drying duct 9. The drying
duct 9, water tub 2, drum 3, and condensation pipe 11
form a circulation loop for an air flow.

[0018] Similartoaconventionaldrumwashinganddry-
ing machine, the clothes washing device 1 with a drying
procedure according to the specific embodiment of the
present is provided with a washing procedure and a dry-
ing procedure.

[0019] When the washing procedure is performed, a
user puts clothes to be washed in the drum 3 through the
opening 22, and selects a corresponding washing pro-
cedure. The system turns on a water intake unitaccording
to the user’s selection to start feeding washing water in
the drum 3 and the water tub 2. After a certain period of
time, the system starts the washing procedure to perform
washing operation on the clothes. Similar to a conven-
tional washing procedure, the washing procedure of the
clothes washing device with a drying procedure accord-
ing to the specific embodiment is provided with many
procedure combinations for the user’s selection depend-
ing on demands such as washing of delicates, washing
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of cotton clothes, and washing of silk clothes. Corre-
sponding different washing procedures may, according
to regular practice, include steps like prewash, soak,
wash, rinse, and spin. A user may select a corresponding
procedure according to a degree of dirtiness of the
clothes and practical demands, and the clothes washing
device will perform a washing operation on the clothes
according to the procedure selected by the user.
[0020] Similarly, the drying procedure of the clothes
washing device with a drying procedure according to the
specific embodiment also includes many drying proce-
dure combinations such as drying of delicates, drying of
cotton clothes. When the drying procedure is performed,
air is heated by the heating unit 8 to become dry hot air,
and the dry hot air is transported into the drum 3 through
the drying duct 9. The dry hot air exchanges heat with
washed clothes inside the drum 3 to take moisture in the
washed clothes away to become relatively humid air. Un-
der the action of the fan 16, the humid air formed after
heat exchange with the washed clothes enters the con-
densation pipe 11 through the inlet 13 of the condensa-
tion pipe 11. After the condensation effect of the conden-
sation unit 12, moisture in the humid air are condensed,
and the air enters the drying duct 9 of the heating member
4 again, is heated by the heating unit 8 again, and is
transported into the drum 3. After several circulations,
moisture in the washed clothes is gradually extracted, so
as toimplement the desired drying function of the washed
clothes. The condensation device 12 may be a conden-
sation unit by using cooling water, or a condensation unit
by using cooling air, or a condensation unit by using other
mediums. In a condensation unit by using the cooling
water, usually a cooling water supply unit 19 is disposed
between the condensation unit 12 and the fan 16. The
cooling water supply unit 19 is connected to the water
supply unit (not shown) of the device through a control
valve 20. In the drying procedure, when the cooling water
is needed, the system controls to open the control valve
20; and when cooling water is not needed, the system
controls to close the control valve 20.

[0021] Differences between the clothes washing de-
vice with a drying procedure according to the present
novel disclosure and a conventional drum washing ma-
chine include: The clothes washing device with a drying
procedure according to specific embodiments of the
present novelty further includes a cleaning procedure for
cleaning the condensation pipe 11 and the condensation
unit 12 by intermittently driving the blower. For example,
when a rinsing procedure is performed, as a certain
amount of water exists on the bottoms of the water tub
2, the condensation pipe 11, and the condensation unit
12, under the action of the blower, the liquid levels of the
water on the bottoms of the condensation pipe 11 and
the condensation unit 12 will rise. At the same time, the
liquid levels will shake because the blower is driven in-
termittently, which further increases the impact force of
the washing water on the condensation pipe 11 and the
surface of the condensation unit 12, thus ensuring that

10

15

20

25

30

35

40

45

50

55

lint accumulated on the condensation pipe 11 and the
condensation unit 12 in the drying procedure and/or the
washing procedure can be washed away, so as to effec-
tively avoid the lint accumulation on the condensation
pipe 11 and the surface of the condensation unit 12 which
affects the condensation effect, and at the same time,
avoid the recontamination of clothes in the following
washing or drying procedure due to the lint accumulation
on the condensation pipe 11 and on the surface of the
condensation unit 12, thereby ensuring the washing ef-
fect and the drying effect of the device.

[0022] In order to further ensure that lint accumulated
on the condensation pipe 11 and the condensation unit
12 can be washed away, a spraying unit 7 is further dis-
posed between the condensation unit 12 and the fan 16.
One end of the spraying unit 7 is connected to the water
supply unit of the washing device through a control valve
21, and the other end is disposed in the condensation
pipe 11 between the condensation unit 12 and the fan
16. The flow rate of the spraying unit 7 is controlled by
the control valve 21. Of course, the spraying unit 7 may
also be replaced by the cooling water supply unit 19, that
is, in the cleaning procedure, the control valve 20 may
be controlled to control the opening and closing of the
cooling water supply unit 19 as well as the flow rate of
water intake, thus implement a function of washing away
lint as that of the spraying unit 7. In this way, a water flow
of the spraying water supplied by the spraying unit 7 is
used to impact the surface of the condensation unit to
wash away the lint accumulated on the surface of the
condensation unit 12 into the condensation pipe 11; the
water then mixes with washing water into the condensa-
tion pipe 11 by the intermittent movement of the blower,
and is drained through a drainage unit.

[0023] Hereinafter, the control method of the clothes
washing device with a drying procedure according to the
specific embodiment of the present novelty will be de-
scribed with reference to FIG. 2. The method includes a
step of performing a washing procedure on clothes in the
drum, and a step of performing a cleaning procedure by
intermittently driving the blower. The cleaning procedure
may be independent of the washing procedure, or be
integrated to the washing procedure, that is, a user may
select to separately perform a cleaning procedure, or a
system may automatically perform the cleaning proce-
dure at the same time when the user selects to perform
the corresponding washing procedure, so as to clean the
condensation pipe 11 and the condensation unit 12, thus
ensuring that the lint accumulated on the condensation
pipe 11 and the condensation unit 12 in the previous dry-
ing procedure or washing procedure are washed away,
and effectively avoid the influences on the condensation
effect of the condensation unit 12 and recontamination
of the clothes caused by the lint. When the cleaning pro-
cedure is performed, the motor 17 is started to drive the
fan 16 to move intermittently. Under the action of the fan
16, a pressure difference of air flow is formed between
the two sides of the blower 6, so that the liquid levels at
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the bottoms of the condensation pipe 11 and the con-
densation unit 12 rise. Because the blower 6 moves in-
termittently, the liquid levels shake correspondingly while
rising, thus exerting a great impact force on the conden-
sation pipe and the condensation unit. Under the action
of the impact force, the lint accumulated on the conden-
sation pipe and the condensation unit is washed away.
Moreover, through the impact effect of the spraying water
supplied by the spraying unit from top to bottom, the lint
accumulated on the surface of the condensation unit will
also be washed away by the strong impact of the spraying
water and flow into the condensation pipe with the spray-
ing water, and is finally drained through the drainage unit,
so that the whole cleaning procedure is completed.
[0024] Of course, the embodiments described above
are only preferred embodiments of the present invention,
and the present invention may also have many other em-
bodiments. Equivalent changes made to the present in-
vention by persons of ordinary skill in the art under the
instruction of the present invention shall still fall within
the scope of the present invention as defined by the
claims.

Claims

1. A clothes washing device (1) with a drying proce-
dure, comprising: awater tub (2), adrum (3) rotatably
disposed in the water tub (2) to receive clothes of a
user, a heating member (4) for heating air to perform
drying operation on the clothes, and a blower (6) for
driving air circulation, wherein the clothes washing
device (1) is provided with a washing procedure for
performing washing operation on the clothes placed
in the drum (3) by the user, and the clothes washing
device (1) is further provided with a cleaning proce-
dure for performing cleaning operation by intermit-
tently driving the blower (6).

2. The clothes washing device (1) with a drying proce-
dure according to claim 1, wherein the cleaning pro-
cedure is independent of the washing procedure.

3. The clothes washing device (1) with a drying proce-
dure according to claim 1, wherein the cleaning pro-
cedure is integrated to the cleaning procedure.

4. The clothes washing device (1) with a drying proce-
dure according to any preceding claim, further com-
prising a spraying unit (7) for supplying spraying wa-
ter when performing the cleaning procedure.

5. The clothes washing device (1) with a drying proce-
dure according to claim 4, further comprising a con-
densation member (5) for condensing moisture in
air, wherein the spraying water supplied by the
spraying unit (7) is sprayed on a surface of the con-
densation member (5) from top to bottom.
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6.

A method of controlling a clothes washing device (1)
with a drying procedure, comprising: a water tub (2),
a drum (3) rotatably disposed in the water tub (2) to
receive clothes of a user, a heating member (4) for
heating air to perform drying operation on the
clothes, and a blower (6) for driving air circulation,
wherein the clothes washing device (1) is provided
with a washing procedure for performing washing
operation on the clothes placed in the drum (3) by
the user, and the clothes washing device (1) is further
provided with a cleaning procedure for performing
cleaning operation by intermittently driving the blow-
er (6), the method comprising performing a cleaning
procedure by intermittently driving the blower (6).

The method of controlling the clothes washing device
(1) with a drying procedure according to claim 6,
wherein the clothes washing device (1) further com-
prises a spraying unit (7), and the controlling method
further comprises activating the spraying unit (7) to
supply spraying water when performing the cleaning
procedure.
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