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(54) WASHING MACHINE

(57) A washing machine, comprising an inner drum
(100), an outer drum (200), and a drying assembly (300).
A condensation cavity (400) is formed between a rear
wall of the inner drum (100) and a rear wall of the outer
drum (200). The drying assembly (300) comprises aheat-
ing airduct (310) and a fan (320) and a heating apparatus
(330) provided inside the heating air duct (310). One end
of the heating air duct (310) is in communication with an
air outlet (410) of the condensation cavity (400), and the
other end is in communication with an air outlet (120) of
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the inner drum (100). The fan (320) draws a gas inside
the inner drum (100) into the condensation chamber
(400) for condensation, and, after directing the gas into
the heating air duct (310) for heating by the heating ap-
paratus (330), draws same into the (100) to form a loop
in order to dry clothing. A position on the interior of the
rear wall of the outer drum (200) near to the air outlet
(410) of the condensation cavity (400) is indented away
from the inner drum (100) to form an expansion cavity
(220).
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Description

[0001] This application claims priority to Chinese Ap-
plication No. 201811301815.8, filed on November 2,
2018, titted "DRYING AND WASHING MACHINE", which
is incorporated herein by reference in its entirety.

TECHNICAL FIELD

[0002] The present application relates to the technical
field of washing machines, and in particular, to a washing
machine.

BACKGROUND

[0003] With the progress of society and the develop-
ment of science and technology, people’s requirements
on the quality of life are getting higher and higher. Mean-
while, people’s requirements on washing machines, as
common household appliances, are getting higher and
higher. Therefore, functions of washing machines are be-
coming increasingly comprehensive and diversified, and
dimensions of washing machines are becoming increas-
ingly small. Washing machines capable of drying the
washed laundry are very popular since they can be better
adapted to rainy and humid weather, and can shorten
later airing time of the laundry. Moreover, the demand
for the ultra-thin washing machine has increased signif-
icantly in the market.

[0004] Therefore, achieving the maximum washing
volume in a small body is also an important direction in
the development of washing machines.

SUMMARY

[0005] Embodimentsofthe presentapplication provide
a washing machine to solve a problem of poor drying
effect caused by poor gas-liquid separation due to the
fact that most of the moist air is not subjected to a con-
densation process in an existing ultra-thin washing ma-
chine.

[0006] In order to achieve the above purpose, embod-
iments of the present application provide a washing ma-
chine, including an inner tub, an outer tub and a drying
assembly. A condensation cavity is formed between a
rear wall of the inner tub and a rear wall of the outer tub.
The drying assembly includes a heating air duct, and a
fan and a heating device that are disposed in the heating
air duct. One end of the heating air duct is communicated
with an air outlet of the condensation cavity, and another
end of the heating air duct is communicated with an air
inlet of the inner tub. The fan is used for pumping air in
the inner tub into the condensation cavity for condensa-
tion, and guiding the air into the heating air duct to be
heated by the heating device and then discharged into
the inner tub to form circulation, so as to dry laundry in
the inner tub. A position, proximate to the air outlet of the
condensation cavity, of an inner side face of the rear wall
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of the outer tub is recessed in a direction away from the
inner tub to form an enlarged cavity.

[0007] In the washing machine provided by the em-
bodiments of the present application, an enlarged cavity
recessed in the direction away from the inner tub is
formed at the inner side face of the rear wall of the outer
tub. The enlarged cavity enlarges a sectional area of the
condensation cavity proximate to the air outlet of the con-
densation cavity, and reduces airflow resistance of this
portion of the condensation cavity. As a result, the moist
air may easily enter the condensation cavity for conden-
sation process, which reduces the amount of moist air
without condensation process that escapes from dehy-
dration holes in the side wall of the inner tub to an inner
surface of the rear wall of the outer tub, and thus improves
a condensing efficiency. After the moist air entering the
condensation cavity is subjected to condensation proc-
ess, air and water in the moist air may be well separated,
and the dried air continues to enter the heating air duct
to be heated by a heating device and then is pumped
into the inner tub to form circulation. In this way, the drying
time is shortened and the drying effect is enhanced.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] In order to describe technical solutions in the
embodiments of the present application or in the prior art
more clearly, accompanying drawings to be used in the
description of the embodiments or the prior art will be
briefly described below. Obviously, the accompanying
drawings to be described below are merely accompany-
ing drawings of some embodiments of the present dis-
closure, and a person of ordinary skill in the art can obtain
other drawings according to these drawings without pay-
ing any creative effort.

FIG. 1is a schematic structural diagram of a washing
machine disclosed in the prior art 1;

FIG. 2 is a sectional view of a portion of a structure
in which a drying assembly is disposed on an outer
tub in a washing machine, in accordance with em-
bodiments of the present application;

FIG. 3 is a schematic diagram illustrating a three-
dimensional structure in which a drying assembly is
disposed on an outer tub in a washing machine, in
accordance with embodiments of the present appli-
cation;

FIG. 4 is a top view of a drying assembly disposed
on an outer tub in awashing machine, in accordance
with embodiments of the present application;

FIG. 5 is a schematic diagram illustrating a portion
of a structure in which a drying assembly is disposed
on a cabinet in a washing machine, in accordance
with embodiments of the present application;

FIG. 6 is a sectional view of a portion of a structure
in which a drying assembly is disposed on a cabinet
in a washing machine, in accordance with embodi-
ments of the present application;
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FIG. 7 is a top view of a drying assembly disposed
on a cabinet in a washing machine, in accordance
with embodiments of the present application;

FIG. 8 is a side view of a drying assembly disposed
on a cabinet in a washing machine, in accordance
with embodiments of the present application;

FIG. 9 is a schematic structural diagram of an outer
tub in a washing machine, in accordance with em-
bodiments of the present application;

FIG. 10 is a sectional view taken along the A-A line
in FIG. 4 (without bearing water retaining ribs);
FIG. 11 is a sectional view taken along the A-A line
in FIG. 4 (with a bearing water retaining rib);

FIG. 12is a partially enlarged view of a spray device
in a washing machine, in accordance with embodi-
ments of the present application;

FIG. 13 is a schematic structural diagram of a rear
cover of an outer tub in a washing machine, in ac-
cordance with embodiments of the present applica-
tion;

FIG. 14 is a schematic structural diagram of a rear
cover of an outer tub in a washing machine, in ac-
cordance with another embodiment of the present
application;

FIG. 15 is a schematic structural diagram of a filter
screen cleaning spray head in a washing machine,
in accordance with embodiments of the present ap-
plication;

FIG. 16 is a sectional view taken along the B-B line
in FIG. 15;

FIG. 17 is a schematic diagram of a circulating air
path of a condensed airflow in a washing machine,
in accordance with embodiments of the present ap-
plication;

FIG. 18is a schematic structural diagram of a sealing
member in a washing machine, in accordance with
embodiments of the present application;

FIG. 19is a schematic structural diagram of a portion
of a heating air duct in a washing machine, in ac-
cordance with embodiments of the present applica-
tion;

FIG. 20 is a schematic structural diagram of a tem-
perature limiter disposed on a heating air duct in a
washing machine, in accordance with embodiments
of the present application; and

FIG. 21 is a schematic structural diagram of a tem-
perature limiter disposed on a heating air duct in a
washing machine, in accordance with another em-
bodiment of the present application.

DETAILED DESCRIPTION

[0009] Technical solutions in embodiments of the
present application will be described clearly and com-
pletely below with reference to accompanying drawings
inthe embodiments ofthe present application. Obviously,
the described embodiments are merely some but not all
embodiments of the present application. All other em-
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bodiments obtained by a person of ordinary skill in the
art on the basis of the embodiments of the present ap-
plication without paying any creative effort shall be in-
cluded in the protection scope of the present application.
[0010] In the description of the present application, it
will be understood that orientations or positional relation-
ships indicated by terms "center", "upper", "lower",
"front", "rear", "left", "right", "vertical", "horizontal", "top",
"bottom", "inner", "outer", etc. are based on orientations
or positional relationships shown in the drawings, which
is merely to facilitate and simplify the description of the
present application, but not to indicate or imply that the
referred devices or elements must have a particular ori-
entation, or must be constructed or operated in a partic-
ular orientation. Therefore, these terms should not be
construed as limitations to the present application.
[0011] In the description of the present application, it
will be noted that term "installed", "communicated" or
"connected"is to be understood broadly unless otherwise
clearly defined and restricted. For example, it may be a
fixed connection, a detachable connection, or an integral
connection; and it may be a direct connection, an indirect
connection through an intermediate medium, or internal
communication between two elements. Specific mean-
ings of the above terms in the present application may
be understood by those skilled in the art according to
specific situations.

[0012] A conventional washing machine with a drying
function, e.g., a washing machine disclosed in the prior
art 1, as shownin FIG. 1, mainly includes a machine body
01, atub 02 and a drying assembly. The drying assembly
is mainly composed of a drying duct 03, a fan motor 04,
a heater 05, and a condenser structure 06. An air outlet
of the drying duct 03 is communicated with a front open-
ing portion of the tub 02, an air suction port of the drying
duct 03 is connected to the condenser structure 06, and
the other end of the condenser structure 06 is commu-
nicated with a rear of the tub 02, so that the tub 02 and
the drying assembly form a circulating air path, and the
circulating air path is powered by the fan motor 04. Air is
heated by the heater 05 and is blown into an interior of
the tub 02, and the hot air takes away moisture in the
laundry after coming in contact with the laundryina drum,
thereby drying the laundry in the tub 02. The hot air takes
away moisture in the laundry and converts into moist air,
and the moist air is condensed and cooled by the con-
denser structure 06 to separate air from water in the moist
air; and then the air enters the circulating air path to con-
tinue to participate in the drying process, and the water
is discharged.

[0013] In order to achieve small body dimensions of
an existing ultra-thin washing machine, it is common
practice to remove the condenser structure in the con-
ventional washing machine. For example, the prior art
CN103797174B discloses a laundry treating machine.
The laundry treating machine may include a tub, a drum,
an air supply device, a lint filter, a filter cleaning device,
and a cooling water supply device. The cooling water
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supply device supplies cooling water to an inner rear sur-
face of the tub, so that the moist air in the circulating air
path is condensed on the inner rear surface of the tub.
Thatis, the innerrear surface of the tub is a condensation
region.

[0014] Afterthe hotairprovided bythe air supply device
comes in contact with the laundry in the drum, the hot air
takes away the moisture in the laundry and becomes
moist air. There are two paths for the moist air to leave.
One path is that the moist air passes through dehydration
holes in a rear wall of the drum and reaches the inner
rear surface of the tub, and this part of moist air is able
to come in contact with condensed water on the inner
rear surface of the tub to separate the air from the water,
and dried airis sucked by the air supply device and enters
the drum again. The other pathis that the moist air passes
through dehydration holes in a side wall of the drum and
reaches an inner side surface of the tub, this part of moist
air is basically not condensed, but is sucked by the air
supply device and enters the drum again. That is, the
moist air frequently enters the drum to come in contact
with the laundry in the drum. However, in an actual proc-
ess, the moist air coming out of the dehydration holes in
the side wall of the drum occupies most of moist air, which
causes problems of long drying time and poor drying ef-
fect.

[0015] Embodimentsofthe presentapplication provide
awashing machine, referring to FIG. 2, including aninner
tub 100, an outer tub 200 and a drying assembly 300. A
condensation cavity 400 is formed between a rear wall
110 of the inner tub and a rear wall 210 of the outer tub.
Referring to FIGS. 3 and 6, the drying assembly 300 in-
cludes a heating airduct 310, and afan 320 and a heating
device 330 that are disposed in the heating air duct 310.
One end of the heating air duct 310 is communicated
with an air outlet 410 of the condensation cavity, and the
other end of the heating air duct 310 is communicated
with an air inlet 120 of the inner tub. The fan 320 pumps
air in the inner tub 100 into the condensation cavity 400
for condensation, guides the air into the heating air duct
310 to be heated by the heating device 330, and then
pumps the air into the inner tub 100 to form circulation,
so as to dry the laundry. A position, proximate to the air
outlet 410 of the condensation cavity, on an inner side
face of the rear wall 210 of the outer tub is recessed in
a direction away from the inner tub 100 to form an en-
larged cavity 220.

[0016] In the washing machine provided by the em-
bodiments of the present disclosure, the enlarged cavity
220 recessed in the direction away from the inner tub
100 is formed at the inner side face of the rear wall 210
of the outer tub. The enlarged cavity 220 enlarges a sec-
tional area of a portion of the condensation cavity 400
proximate to the air outlet 410 of the condensation cavity,
and reduces airflow resistance of this portion of the con-
densation cavity 400. As a result, the moist air may easily
enter the condensation cavity 400 for condensation proc-
ess, which reduces the amount of moist air without con-
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densation process that escapes from dehydration holes
in a side wall 130 of the inner tub to a side wall 230 of
the outer tub, and thus improves the condensation effi-
ciency. The moist air entering the condensation cavity
400 performs a heat exchange with the condensed water.
After condensation process, air and water in the moist
air may be well separated, and the dried air continues to
enter the heating air duct 310 to be heated by the heating
device 330, and then is pumped into the inner tub 100 to
form circulation. In this way, the drying time is shortened
and the drying effect is enhanced.

[0017] The innertub 100 is a core component for laun-
dry in the washing machine, and is in motion for a long
time. In order to ensure performance and strength of the
inner tub 100, in the existing technology, the inner tub
100 is formed by connecting the rear wall 110 of the inner
tub (i.e., a rear flange of the inner tub 100) and the side
wall 130 of the inner tub (i.e., a rim of the inner tub 100).
Thus, as showninFIG. 2, aflanging edge 140is inevitably
formed around the rear of the inner tub 100. The existing
flanging edge 140 reduces a gap between this portion of
the inner tub 100 and the outer tub 200, i.e., reduces a
sectional area of this portion of the condensation cavity
400, thereby increasing airflow resistance to the moist
air entering the condensation cavity 400. Since the air
flows more easily in a direction with low resistance, the
moist airis more likely to flow out through the dehydration
holes in the side wall 130 of the inner tub to the side wall
230 of the outer tub. That is, the moist air basically fails
to be subjected to the condensation process, and then
enters the heating air duct 310 through the air outlet 410
of the condensation cavity. The air outlet 410 of the con-
densation cavity is located on an upper side of the flang-
ing edge 140, and a partial region of the air outlet 410 is
located in a region above a region between the flanging
edge 140 and the rear wall 210 of the outer tub. In this
way, the condensation effect of moist air is directly af-
fected. Moist air that is not subjected to condensation
process repeatedly enters circulating air to come in con-
tact with the laundry in the inner tub 100, which causes
the problems of long drying time and poor drying effect.
However, the enlarged cavity 220 is provided at a position
corresponding to the flanging edge 140, that is, the sec-
tional area of this portion of the condensation cavity 400
is enlarged. As aresult, the airflow resistance to the moist
air entering the condensation cavity 400 is reduced to
promote the moist air to enter the condensation cavity
400, which is conductive to improving the condensation
efficiency, shortening the drying time and enhancing the
drying effect.

[0018] Forming the enlarged cavity 220 through the
rear wall 210 of the outer tub may be implemented in a
variety of manners. In one implementation, an overall
thickness of the rear wall 210 of the outer tub may be
kept unchanged, and the rear wall 210 of the outer tub
locally protrudes outwards to form the enlarged cavity
220. Inanotherimplementation, as shownin FIG. 2, since
some reinforcing ribs 240 exist between an exterior of
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the rear wall 210 of the outer tub and a machine body, a
space may be vacated by shortening the reinforcing ribs
240 to form the enlarged cavity 220. The enlarged cavity
220 of such an implementation makes full use of a space
of the machine body occupied by part of the original re-
inforcing ribs 240 on the outside of the rear wall 210 of
the outer tub. Therefore, dimensions of the machine body
are not increased.

[0019] Further, itis also possible to increase a volume
of the enlarged cavity 220 by recessing the rear wall 110
of the inner tub towards an inside of the inner tub 100 at
a position proximate to the flanging edge 140. Corre-
spondingly, the sectional area of this portion of the con-
densation cavity 400 is increased, and the airflow resist-
ance to the moist air entering the condensation cavity
400 is reduced, thereby improving the condensation ef-
fect, and finally enhancing the drying effect.

[0020] Furthermore, itis also possible to reduce resist-
ance to the airflow entering the condensation cavity 400
by recessing the side wall 130 of the inner tub towards
the inside of the inner tub 100 at a position corresponding
to the air outlet 410, so as to promote the moist air to
more easily enter the condensation cavity 400 for con-
densation process, thereby improving the condensation
effect and finally enhancing the drying effect.

[0021] When the drying process continues, since no
strong heat dissipation device is provided outside the out-
er tub 200, and the outer tub is adjacent to a motor and
is affected by heat generated by the motor, atemperature
inside the outer tub 200 gradually rises. An inner surface
211 of the rear wall of the outer tub is a region where the
condensation process mainly occurs. In order to increase
a contact area between the moist air and the condensed
water, referring to FIGS. 11 and 12, a spray device 500
is provided in the condensation cavity 400, and the spray
device 500 includes a spray head 510. The spray head
510 is disposed on the top of the rear wall 210 of the
outer tub, and the spray head 510 sprays condensed
water onto the inner surface 211 of the rear wall of the
outer tub. The spray head 510 is located on the top, so
that the condensed water may be fully dispersed on the
inner surface 211 of the rear wall of the outer tub from
top to bottom as much as possible. In this way, the contact
area between the moist air and the condensed water is
increased, and further the condensation efficiency is im-
proved. The spray head 510 sprays the condensed water
to the top of the rear wall 210 of the outer tub. On the
one hand, the condensed water is used in a main region
for condensation process, which may improve the con-
densation efficiency while saving water; and on the other
hand, if the condensed water is sprayed randomly, the
condensed water may be sprayed on the rear wall 110
of the inner tub, which may prevent the moist air from
passing through the dehydration holes in the rear wall
110 of the inner tub. That is, the amount of moist air that
reaches the condensation cavity 400 for condensation
process is reduced, thereby weakening the condensation
effect, and further affecting the drying time and the drying
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effect.

[0022] The currenttechnological productionlevelisrel-
atively developed, and the spray head 510 may be inte-
grally formed with the rear wall 210 of the outer tub. By
reducing the number of parts, the product cost may be
reduced, and the product assembly time may be short-
ened.

[0023] Preferably, as shownin FIG. 12, the number of
water outlets 511 of the condensed water spray head
may be set to two, specifically, a water outlet 511a of the
spray head and a water outlet 511b of the spray head.
The water outlet 511a of the spray head and the water
outlet 511b of the spray head have opposite water outlet
directions, and both spray condensed water tightly
against the inner surface 211 of the rear wall of the outer
tub along a direction parallel to the rear wall 210 of the
outer tub. First, the water outlet 511a of the spray head
and the water outlet 511b of the spray head have the
opposite water outlet directions, so that distribution of the
condensed water on the inner surface 211 of the rear
wall of the outer tub may be better taken into account
comprehensively; in addition, the spray head 510 sprays
the condensed water tightly against the inner surface 211
of the rear wall of the outer tub along the direction parallel
to the rear wall 210 of the outer tub, which may reduce
the amount of condensed water splashed into a region
in the condensation cavity 400 except for the inner sur-
face 211 of the rear wall of the outer tub, thereby improv-
ing the condensation efficiency while avoiding water
waste.

[0024] It can be understood that, in order to facilitate
installation of the inner tub 100 into the outer tub 200, as
shown in FIGS. 4 and 9, the outer tub 200 includes an
outer tub front cover 250 and an outer tub rear cover 260.
In this way, the inner tub 100 may be first assembled to
the outer tub rear cover 260 through a bearing, and then
the outer tub front cover 250 is connected to the outer
tub rear cover; in addition, a sealing ring is provided at a
joint between the outer tub front cover 250 and the outer
tub rear cover 260. In this way, it may be ensured that
the outer tub 200 has a good sealing performance and
is not likely to leak water and air.

[0025] During a drying process, small impurities such
as lint and flocks may be produced from the laundry.
These small impurities are easily sucked into the heating
air duct 310, and then are attached to fan blades of the
fan 320 and heating pipes of the heating device 330. If
the fan blades absorb too many impurities, performance
reduction or even failure of the fan 320 is caused, thereby
affecting the drying efficiency; and if too many impurities
are adhered to the heating pipes, a scorching smell or
even a hidden danger of fire is easily caused. Therefore,
if these impurities are not removed in time, a service life
ofthe product may be shortened, and even potential safe-
ty hazards are brought to users. In order to reduce the
occurrence of the above situation, referring to FIG. 2, the
air outlet 410 of the condensation cavity is provided in
the side wall 230 of the outer tub. In order to reduce parts,
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the air outlet 410 of the condensation cavity and the side
wall 230 of the outer tub are integrally formed. Referring
to FIG. 9, a filter screen 600 is provided in the air outlet
410 of the condensation cavity, and the filter screen 600
may filter small impurities such as lint to prevent exces-
sive lint from attaching to the heating air duct 310 to block
the heating air duct 310, thereby increasing the circula-
tion efficiency. In addition, the filter screen 600 may be
implemented in a variety of manners. In one implemen-
tation, the filter screen 600 may be integrally formed with
the side wall 230 of the outer tub. In addition to having
the effect brought by reducing the parts, in the above
solution that the rear wall 210 of the outer tub is locally
thinned to form the enlarged cavity 220, the filter screen
600 and the side wall 230 of the outer tub are integrally
formed, which may increase a strength of the thinned
portion of the rear wall 210 of the outer tub to prevent the
rear wall 210 of the outer tub from being locally deformed.
Of course, in other implementations, the filter screen 600
may also be produced separately and then installed in
the air outlet 410 of the condensation cavity, and this
implementation has an advantage of low requirements
on a production process.

[0026] However, in a case where too many small im-
purities are accumulated on the filter screen 600, the
small impurities are likely to adhere together and fall off
as agglomeration of the small impurities increases, and
then enter the inner tub 100 along the circulating air path
and adhere to the rear wall 110 of the inner tub and the
side wall 130 of the inner tub. As a result, in addition to
adhering to the laundry to affect the cleaning effect of the
laundry, the small impurities also hinder outflow of the
moist air, thereby affecting the drying effect of the laun-
dry. Therefore, as shown in FIG. 14, afilter screen clean-
ing spray head 700 may be provided at the filter screen
600, and thefilter screen cleaning spray head 700 is used
for washing the filter screen 600. Since the spray head
510 is disposed on the top of the rear wall 210 of the
outer tub, in order to facilitate the return of air to the cir-
culating air path and prevent the fan 320 from sucking
back the condensed water, the air outlet 410 of the con-
densation cavity is generally disposed at a position slight-
ly lower than the top of the outer side wall of the outer
tub 200 in actual situations, that is, the air outlet 410 of
the condensation cavity is slightly inclined downwards.
Correspondingly, the filter screen 600 also has a down-
ward inclined angle, and thus the filter screen cleaning
spray head 700 is designed to have a circular arc-shaped
structure. As shown in FIGS. 15 and 16, cleaning water
sprayed by a cleaning spray head with this structure will
flow downwards along the filter screen 600, which may
clean a large area of the filter screen 600 while saving
product materials. The water outlet of the filter screen
cleaning spray head 700 may be processed into a circular
arc-shaped wateroutlet, a plurality of small holes, or other
forms according to actual needs. Of course, in another
implementation of the filter screen cleaning spray head
700, the filter screen cleaning spray head 700 may also
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be designed to have a fan-shaped duckbill structure. In
addition, the filter screen cleaning spray head 700 may
share a water inlet valve with a main water inlet pipe, or
may be connected to a water inlet valve separately. For
spray washing of the filter screen 600, if the filter screen
cleaning spray head 700 shares a water inlet valve with
the main water inlet pipe, the filter screen may be washed
in a washing period. In a drying period, when the filter
screen is blocked by too many impurities, a power of the
fan 320 is decreased. In this case, a control panel of the
fan 320 may output a signal to an upper computer, and
the washing machine controls the water inlet valve to
feed water for spraying after receiving the signal to clean
the filter screen 600. If the filter screen cleaning spray
head 700 is connected to a water inlet valve separately,
itmay be controlled separately according to actual needs.
[0027] The drying assembly 300 in the washing ma-
chine may be implemented in a variety of manners. In
one implementation, as shown in FIG. 3, the drying as-
sembly 300 may be connected to the outer tub 200, and
an air inlet of the heating air duct 310 is connected to the
air outlet 410 of the condensation cavity in a sealing man-
ner, e.g., in a clamping manner. That is, the heating air
duct 310 in the drying assembly 300 is closely attached
to the outer tub 200, which may correspondingly shorten
the heating air duct 310, so that a path of the heated air
in the heating air duct 310 is shortened to reduce heat
loss in this process, and further the drying time is short-
ened, the energy is saved and the product cost is re-
duced. It can be understood that, the heating air duct 310
is fixed to the top of the side wall 230 of the outer tub
through screws, and such an arrangement is conducive
to the return of the dry air to the circulating air path. The
air inlet of the heating air duct 310 is communicated with
the air outlet 410 of the condensation cavity, and an air
outlet of the heating air duct 310 is communicated with
the air inlet 120 of the inner tub. Therefore, in order to
enhance air tightness in an entire air circulating process,
referring to FIG. 14, a sealing member 800 may be pro-
vided between the air inlet of the heating air duct 310 and
the air outlet 410 of the condensation cavity, and a spe-
cific structure of the sealing member 800 is shown in FIG.
18. In another implementation, as shown in FIG. 5, the
washing machine further includes a cabinet 900, and the
drying assembly 300 may be installed on the cabinet 900.
The drying assembly 300 is fixed on the cabinet 900
through a cabinet rear wall screw 910, a front upper re-
inforcement screw 920 and a front plate screw 930, and
is integrated with the cabinet 900. Compared to arranging
the drying assembly 300 on the outer tub 200, though
such an arrangement increases a length of the heating
airduct 310, it has good versatility and has little effect on
a balance system of the entire washing machine. Both
the innertub 100 and the outer tub 200 move in a process
of treating laundry, especially in a process of washing
laundry, thatis, the outer tub 200 and the drying assembly
300 move relative to each other. Therefore, in order to
maintain a good connection state between the outer tub
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200 and the drying assembly 300, the air inlet of the heat-
ing air duct 310 is communicated with the air outlet 410
of the condensation cavity through a flexible pipe 411.
As shown in FIGS. 6, 7 and 8, the flexible pipe 411 may
be a corrugated pipe, or other flexible pipes 411 with a
certain deformation amount in its length direction. When
the outer tub 200 and the drying assembly 300 move
relative to each other, the flexible pipe 411 may be de-
formed, i.e., stretched or compressed. Therefore, inorder
to balance an air pressure inside a ventilation pipeline
between the air inlet of the heating air duct 310 and the
air outlet 410 of the condensation cavity with an external
air pressure, referring to FIG. 13, an air pressure balance
pipe 412 may be provided on the ventilation pipeline.
[0028] In a process of drying the laundry in the inner
tub 100, a circulating air path of a condensed airflow is
shown in FIG. 17. First, airflow is blown out from the fan
320, enters the heating air duct 310, is heated by the
heating device 330, and is guided from the air inlet 120
of the inner tub to the inner tub 100. Then, the airflow
passes through the laundry and takes away moisture in
the laundry to form moist air, and the moist air passes
through the dehydration holes in the rear wall 110 of the
inner tub, enters the condensation cavity 400 for conden-
sation process, and then is converted into dry air and
water. Finally, the dry air enters the heating air duct 310
from the air outlet 410 of the condensation cavity for cir-
culation.

[0029] Referring to FIG. 10, water guiding rib(s) 270
are provided on the inner surface 211 of the rear wall of
the outer tub, and the water guiding rib(s) 270 are used
for dispersing and guiding the condensed water sprayed
to the inner surface 211 of the rear wall of the outer tub.
There are a plurality of water guiding ribs 270, specifically
including a first water guiding rib 271, a second water
guiding rib 272 and a third water guiding rib 273 that are
arranged at intervals in a radial direction of the rear wall
210 of the outer tub. The first water guiding rib 271 is
adjacent to the spray head 510, and plays a role of di-
verting the condensed water sprayed from the spray
head 510 from the beginning; and the second water guid-
ing rib 272 is located in an outer layer and has a gap, so
that the condensed water flowing along the second water
guiding rib 272 located in the outer layer may flow to the
third water guiding rib 273 located in an inner layer. The
water guiding ribs 270 are distributed on the inner surface
211, serving as a condensation region, of the rear wall
of the outer tub, and the water guiding ribs 270 may en-
able the condensed water to be uniformly distributed on
the inner surface 211 of the rear wall of the outer tub,
which increases a contact area between the moist air
and the condensed water, and is conducive to a full and
uniform contact of the two. Therefore, the moist air may
be rapidly separated into dry air and water, which im-
proves the condensation efficiency, and the dry air may
enter the circulating air path as soon as possible to con-
tinue to participate in the drying process, thereby short-
ening the drying time and improving the drying effect.
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[0030] The inner tub 100 is rotatably provided in the
outer tub 200, and the rear wall 110 of the inner tub and
the rear wall 210 of the outer tub are connected through
abearing. The bearing needs to move frequently. In order
to ensure reliability of the bearing and prolong a service
life of the bearing, as shown in FIG. 11, a bearing water
retaining rib 280 is provided on the inner surface 211 of
the rear wall of the outer tub and is located around a
bearing of the inner tub 100. A height of the bearing water
retaining rib 280 in an axial direction of the inner tub 100
is greater than height(s) of the water guiding ribs 270 in
the axial direction of the inner tub 100. With such an ar-
rangement, the bearing water retaining rib 280 may block
condensed water dispersed and guided by the water
guiding ribs 270, thereby protecting the bearing.

[0031] Correspondingly, as showninFIGS. 10and 11,
an anti-suck-back water retaining rib 290 is provided on
the inner surface 211 of the rear wall of the outer tub and
is located around the air outlet 410 of the condensation
cavity. The anti-suck-back water retaining rib 290 is used
for preventing the condensed water from entering the
heating air duct 310. The anti-suck-back water retaining
rib 290 has a protective effect on the fan 320 and prevents
the fan 320 from water inflow to cause failure. The fan
320 may be a brushless direct current (BLDC) fan 320,
which has the advantages of high rotating speed, large
air volume, low power consumption, etc., so that the
number of airflow cycles per unit time may be increased,
the drying time is greatly shortened, and the drying effi-
ciency is improved.

[0032] In order to prevent the heating device 330 from
heating the air to an excessively high temperature, a tem-
perature limiter 340 is generally provided on the heating
air duct 310. As shown in FIGS. 3 and 7, the temperature
limiter 340 can detect heat of a housing of the heating
air duct 310. When the heat of the housing of the heating
airduct 310 is greater than an upper limit value, the tem-
perature limiter 340 turns off the heating device 330. The
temperature limiter may be set in a variety of manners.
In one arrangement manner, referring to FIG. 21, a
through hole 311 is provided in the outer housing of the
heating air duct 310, so that a temperature sensing por-
tion of the temperature limiter 340 at its bottom surface
directly passes through the through hole 311 to extend
into an interior of the air duct, and the temperature limiter
340 and the housing of the heating air duct 310 are sealed
by a rubber gasket. An advantage of such an arrange-
ment is that the temperature limiter 340 may directly
sense a temperature of airflow, and thus the sensitivity
is high; and a disadvantage of such an arrangement is
that the temperature limiter 340 is sealed in the through
hole 311 of the housing by the gasket, which may cause
a risk of sealing failure. Moreover, with the drying of the
machine for a long time, impurities such as lint and limes-
cale will attach to the temperature sensing portion of the
temperature limiter 340 at its bottom surface, which caus-
es the sensitivity of the temperature limiter 340 to be de-
creased. In another arrangement manner, referring to
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FIGS. 19 and 20, the housing of the heating air duct 310
is able to conduct heat, and ablind groove 312 is provided
at a position, proximate to the heating device 330, of the
exterior of the housing of the heating air duct 310. The
temperature limiter 340 is provided in the blind groove
312, and the temperature sensing portion of the temper-
ature limiter 340 at its bottom surface is in contact with
a surface of the housing. That is, the temperature limiter
340 senses the temperature of the housing. Although a
certain delay exists, the delay problem may be solved by
adjusting parameters, and temperature uniformity of the
housing is good. In this way, a sealing problem is avoided
and the sealing cost is reduced. Preferably, in order to
correct the detected data and reserve for backup, there
may be a plurality of temperature limiters 340. Referring
to FIG. 19, for example, two temperature limiters 340 are
provided on the heating air duct 310.

[0033] In the description of the specification, specific
features, structures, materials or characteristics may be
combined in any suitable manner in any one or more
embodiments or examples.

[0034] The foregoing descriptions are merely specific
implementation of the present application, but the pro-
tection scope of the present application is not limited
thereto, and changes or replacements that any person
skilled in the art could readily conceive of within the tech-
nical scope disclosed by the present application shall be
within the protection scope of the present application.
Therefore, the protection scope of the present application
shall be subject to the protection scope of the claims.

Claims

1. A washing machine, characterized by comprising
an inner tub, an outer tub and a drying assembly;

a condensation cavity being formed between a
rear wall of the inner tub and a rear wall of the
outer tub;

the drying assembly comprising a heating air
duct, and a fan and a heating device that are
disposed in the heating air duct, one end of the
heating air duct being communicated with an air
outlet of the condensation cavity, and another
end of the heating air duct being communicated
with an air inlet of the inner tub;

the fan being used for pumping air in the inner
tub into the condensation cavity for condensa-
tion, and guiding the air into the heating air duct
to be heated by the heating device and then dis-
charged into the inner tub to form circulation, so
as to dry laundry in the inner tub; and

a position, proximate to the air outlet of the con-
densation cavity, on an inner side face of the
rear wall of the outer tub is recessed in a direc-
tion away from the inner tub to form an enlarged
cavity.
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2,

10.

The washing machine according to claim 1, charac-
terized in that a flanging edge is formed at a junction
of a side wall of the inner tub and the rear wall of the
inner tub, the flanging edge extends in a direction
proximate to the rear wall of the outer tub, the air
outlet of the condensation cavity is located on an
upper side of the flanging edge, and a partial region
of the air outlet is located in a region above a region
between the flanging edge and the rear wall of the
outer tub.

The washing machine according to claim 2, charac-
terized in that the rear wall of the inner tub is re-
cessed towards aninside of the innertub ata position
proximate to the flanging edge.

The washing machine according to claim 3, charac-
terized in that the side wall of the inner tub is re-
cessed towards the inside of the inner tub at a posi-
tion corresponding to the air outlet.

The washing machine according to claim 1, charac-
terized in that a spray device is provided in the con-
densation cavity, and the spray device comprises a
spray head; the spray head is disposed on a top of
the rear wall of the outer tub, and the spray head
sprays condensed water onto an inner surface of the
rear wall of the outer tub.

The washing machine according to claim 5, charac-
terized in that the spray head is integrally formed
with the rear wall of the outer tub.

The washing machine according to any one of claims
1 to 6, characterized in that the air outlet of the
condensation cavity is disposed in a side wall of the
outer tub, a filter screen is provided in the air outlet
of the condensation cavity, and the filter screen is
integrally formed with the side wall of the outer tub.

The washing machine according to any one of claims
1 to 6, characterized in that the drying assembly is
connected to the outer tub, and an air inlet of the
heating air duct is connected to the air outlet of the
condensation cavity in a sealing manner.

The washing machine according to any one of claims
1to 6, characterized in that water guiding rib(s) are
provided on an inner surface of the rear wall of the
outer tub, and the water guiding rib(s) are used for
dispersing and guiding condensed water sprayed
onto the inner surface of the rear wall of the outer tub.

The washing machine according to claim 9, charac-
terized in that there are a plurality of water guiding
ribs, and the plurality of water guiding ribs are ar-
ranged at intervals in a radial direction of the rear
wall of the outer tub, and a water guiding rib located



1.

12.
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in an outer layer has a gap, so that condensed water
flowing along the water guiding rib located in the out-
er layer is capable of flowing to a water guiding rib
located in an inner layer.

The washing machine according to claim 10, char-
acterized in that a bearing water retaining rib is pro-
vided on the inner surface of the rear wall of the outer
tub and is located around a bearing of the inner tub,
and a height of the bearing water retaining rib in an
axial direction of the inner tub is greater than
height(s) of the water guiding ribs in the axial direc-
tion of the inner tub.

The washing machine according to any one of claims
1to 6, characterized in that an anti-suck-back water
retaining rib is provided on an inner surface of the
rear wall of the outer tub and is located around the
air outlet of the condensation cavity, and the anti-
suck-back water retaining rib is used for preventing
condensed water from entering the heating air duct.

The washing machine according to any one of claims
1to 6, characterized in that a housing of the heating
air duct is a heat conductive housing, a blind groove
is provided at a position, proximate to a heating de-
vice, of an exterior of the housing of the heating air
duct, and atemperature limiteris providedin the blind
groove; the temperature limiter is capable of detect-
ing heat of the housing of the heating air duct, and
when the heat of the housing of the heating air duct
is greater than an upper limit value, the temperature
limiter turns off the heating device.
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