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(54) LAUNDRY TREATMENT APPARATUS

(57) A laundry treatment apparatus (100) includes a
cabinet (10), a washing system (20) and a heat pump
system (30). The washing system (20) is disposed in the
cabinet (10), includes a washing tub (21), and is formed
with a drying gas inlet (201) and a drying gas outlet (202)
communicated with the washing tub (21) respectively.
The heat pump system (30) is provided integrally and
connected to the cabinet (10), and defines an entry com-
municated with the drying gas outlet (202) and an exit
(301) communicated with the drying gas inlet (201).
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Description

FIELD

[0001] The present invention relates to a field of laun-
dry treatment technology, and more particularly to a laun-
dry treatment apparatus.

BACKGROUND

[0002] In the related art, a washing and drying all-in-
one machine, such as a drum washing and drying all-in-
one machine, generally performs water or air condensa-
tion to dry the clothes, and the drying efficiency is low
and the energy consumption is high (efficiencies of water
condensation and air condensation belong to class A in
EN standard). Most of drum-type heat pump washing and
drying all-in-one machines are inclined drum washing
and drying all-in-one machines of Japanese style and
drum washing and drying all-in-one machines of Euro-
pean style. However, for both the machines of Japanese
style and European style, general assembly of the heat
pump system from the production line is complex and
the production efficiency is low. Moreover, the installation
of the machine is complicated and the maintenance of
the machine is difficult. The height of the all-in-one ma-
chine of Japanese style is high, resulting in an inconven-
ient operation.

SUMMARY

[0003] Embodiments of the present invention seek to
solve at least one of the problems existing in the related
art to at least some extent. Accordingly, a laundry treat-
ment apparatus is provided according to the present in-
vention. The laundry treatment apparatus has a high dry-
ing efficiency, and it is more convenient to disassemble
or assemble the laundry treatment apparatus and to ex-
amine and repair the laundry treatment apparatus.
[0004] The laundry treatment apparatus according to
embodiments of the present invention may include: a
cabinet, a washing system and a heat pump system. The
washing system is disposed in the cabinet, includes a
washing tub, and is formed with a drying gas inlet and a
drying gas outlet communicated with the washing tub re-
spectively. The heat pump system is provided integrally
and connected to the cabinet, and defines an entry com-
municated with the drying gas outlet and an exit commu-
nicated with the drying gas inlet.
[0005] The laundry treatment apparatus according to
embodiments of the present invention has a high drying
efficiency, and it is more convenient to disassemble or
assemble the laundry treatment apparatus and to exam-
ine and repair the laundry treatment apparatus. Moreo-
ver, an efficiency of general assembly on the production
line is high.
[0006] In addition, the laundry treatment apparatus ac-
cording to embodiments of the present invention may

further have additional technical features as follows:

In some embodiments of the present invention, the
heat pump system is disposed on an upper end of
the cabinet.

[0007] In some embodiments of the present invention,
the upper end of the cabinet is open and the heat pump
system is configured to cover the cabinet.
[0008] In some embodiments of the present invention,
the heat pump system includes: a heat pump base, an
evaporator, a compressor, a condenser and a throttle
device. The heat pump base is disposed on the upper
end of the cabinet. The evaporator, the compressor, the
condenser and the throttle device are disposed on the
heat pump base respectively and connected to each oth-
er sequentially to form a heat pump loop. The condenser
and the washing tub are connected to the evaporator
sequentially to form a drying gas loop.
[0009] In some embodiments of the present invention,
the laundry treatment apparatus further includes a fan
component connected to the cabinet and located be-
tween the condenser and the washing tub so as to drive
the drying gas to flow.
[0010] In some embodiments of the present invention,
a seal is disposed at the drying gas inlet to allow the
drying gas to flow in a one-way direction.
[0011] In some embodiments of the present invention,
the laundry treatment apparatus further includes a filter
disposed between the evaporator and the washing tub.
[0012] In some embodiments of the present invention,
the drying gas inlet and the drying gas outlet are formed
at two ends of the washing system, respectively.
[0013] In some embodiments of the present invention,
the drying gas inlet is communicated with the exit via a
hose. In some embodiments of the present invention, the
drying gas outlet is communicated with the entry via a
hose. In some embodiments of the present invention, the
drying gas inlet is communicated with the exit via a hose
and the drying gas outlet is communicated with the entry
via a hose.
[0014] In some embodiments of the present invention,
the washing tub includes an outer tub and an inner tub
extended in a horizontal direction, respectively, and the
inner tub is rotatably disposed in the outer tub.
[0015] Additional aspects and advantages of embodi-
ments of present invention will be given in part in the
following descriptions, become apparent in part from the
following descriptions, or be learned from the practice of
the embodiments of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016]

Fig. 1 is a schematic view of a laundry treatment
apparatus according to an embodiment of the
present invention;

1 2 



EP 3 176 308 A1

3

5

10

15

20

25

30

35

40

45

50

55

Fig. 2 is a top view of a laundry treatment apparatus
according to an embodiment of the present inven-
tion;
Fig. 3 is a schematic view of a laundry treatment
apparatus according to an embodiment of the
present invention, in which a washing system is to
be assembled onto a heat pump system;
Fig. 4 is a schematic view of a laundry treatment
apparatus according to an embodiment of the
present invention, in which a washing system is dis-
assembled from a heat pump system.

Reference numerals:

[0017]

laundry treatment apparatus 100;
cabinet 10;
washing system 20; washing tub 21; inner tub 211;
outer tub 212; drying gas inlet 201; drying gas outlet
202;
heat pump system 30; exit 301; heat pump base 31;
evaporator 32; compressor 33; condenser 34; fan
component 35; filter 36; hose 37.

DETAILED DESCRIPTION

[0018] Embodiments of the present invention will be
described in detail below and examples of the embodi-
ments are shown in the drawings. The embodiments de-
scribed herein with reference to drawings are explana-
tory, illustrative, and used to generally understand the
present invention. The embodiments shall not be con-
strued to limit the present invention.
[0019] A laundry treatment apparatus 100 according
to embodiments of the present invention will be described
below with reference to drawings.
[0020] With reference to Fig. 1 to Fig. 4, the laundry
treatment apparatus 100 according to embodiments of
the present invention may include: a cabinet 10, a wash-
ing system 20 and a heat pump system 30.
[0021] The washing system 20 may be disposed in the
cabinet 10, including a washing tub 21. The cabinet 10
is formed with a drying gas inlet 201 and a drying gas
outlet 202 therein, which are communicated with the
washing tub 21 respectively.
[0022] Here, the drying gas inlet 201 is an inlet for the
drying gas to enter into the washing tub 21 to dry the
clothing and the drying gas outlet 202 is an outlet for the
drying gas to flow out of the washing tub 21 after drying
the clothing. Typically, the gas passing through the drying
gas inlet 201 is generally dry gas at a high temperature
and the gas flowing out from the drying gas outlet 202 is
generally wet gas at a high temperature.
[0023] The heat pump system 30 is provided integrally
and connected to the cabinet 10, and defines an entry
communicated with the drying gas outlet 202 and an exit
301 communicated with the drying gas inlet 201. In other

words, the heat pump system 30 is separated from the
washing system 20, and the heat pump system 30 and
the washing system 20 may be produced separately and
then assembled. During the assembly, components of
the heat pump system 30 may be preassembled together
to form an integral system at first, and then arranged on
the cabinet 10 as a whole. Moreover, the only need for
assembling is to communicate the drying gas inlet 201
with the exit 301 and to communicate the drying gas outlet
202 with the entry.
[0024] In the related art, components of the heat pump
system are disposed separately and some of the com-
ponents are incorporated into the washing system. Dur-
ing the assembly, each component of the heat pump sys-
tem needs to be assembled independently and the steps
of the connecting operations are complicated. Moreover,
the heat pump system cannot be used until the whole
assembly is completed. In this case, the heat pump sys-
tem may be unable to run due to some inappropriate
operation during the assembly, so that abilities of assem-
bling and disassembling, as well as repairing of the heat
pump system are poor.
[0025] However, in the laundry treatment apparatus
100 according to embodiments of the present invention,
the heat pump system 30 is provided integrally and all
the components of the heat pump system 30 may have
been preassembled before they are assembled onto the
cabinet 10, and the heat pump system 30 can be assem-
bled onto the cabinet 10 in one-time during the assembly
by a few sequential operations, so that the heat pump
system 30 is connected to the washing system 20. These
operations are simple and the rate of the general assem-
bly line is fast, thus extremely reducing modification of
the present production line and effect on task difficulty.
In the meantime, the heat pump system 30 is independ-
ent from the washing system 20, and may be checked
for its operation properties independently before it is as-
sembled onto the cabinet 10, so that assembly and dis-
assembly, as well as maintenance of the laundry treat-
ment apparatus 100 are more convenient, resulting in a
low production cost and a high manufacturability.
[0026] The laundry treatment apparatus 100 according
to embodiments of the present invention is configured as
a kind of washing and drying all-in-one machine. Clothing
may be washed by the washing system 20 and dried by
the drying system. The laundry treatment apparatus 100
is loaded with the heat pump system 30, thus improving
the drying efficiency. The washing system 20 may be a
system in the related art or an improved system and the
structure of the washing system 20 should be understood
and easily achieved by the skilled person in the art, which
is no more described in detail here.
[0027] The heat pump system 30 will be described in
detail as follows. Alternatively, as shown in Fig. 1, ac-
cording to some embodiments of the present invention,
the heat pump system 30 may be disposed on an upper
end of the cabinet 10. Thus, components of the heat
pump system 30 may be integrated on the upper end of
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the cabinet 10 so as to better facilitate the assembly of
the heat pump system 30 and may not affect the assem-
bly of the washing system 20 below, and therefore it is
very convenient for assembly and disassembly. Alterna-
tively, the washing system 20 may be snap-fitted with the
cabinet 10, and the operation of the connection is simple,
accurate, quick and firm, so as to facilitate the assembly
and disassembly.
[0028] Further, the upper end of the cabinet 10 may
be open and the heat pump system 30 may cover the
upper end of the cabinet 10. In other words, the cabinet
10 may have an upper opening so as to better facilitate
the assembly of the washing system 20, and the heat
pump system 30 may be used as a cover for the cabinet
10 so as to reduce the number of the components of the
laundry treatment apparatus 110, thus improving the pro-
duction efficiency and lower the cost. Meanwhile, without
obstructing of a cover body, the washing system 20 may
be connected to the heat pump system 30 more easily.
[0029] According to some embodiments of the present
disclosure, the heat pump system 30 may include: a heat
pump base 31, an evaporator 32, a compressor 33, a
condenser 34 and a throttle device. The heat pump base
31 is disposed on the upper end of the cabinet 10. More
specifically, the heat pump system 30 may be connected,
such as snap-fitted, with the cabinet 10. The evaporator
32, the compressor 33, the condenser 34 and the throttle
device are disposed on the heat pump base 31 respec-
tively and connected to each other sequentially to form
a heat pump loop. The condenser 34 and the washing
tub 21 are connected to the evaporator 32 sequentially
to form a drying gas loop.
[0030] Specifically, the heat pump system 30 predom-
inantly consists of the heat pump base 31, the evaporator
32, the compressor 33, the condenser 34 and the throttle
device. The heat pump base 31 is used to preassemble
components such as the evaporator 32, the condenser
34 and the compressor 33, in a form of integration and
may be directly supported on the top of the cabinet 10.
The condenser 34 and the washing tub 21 are connected
to the evaporator 32 sequentially to form a drying gas
loop, i.e., an outside loop. The drying gas may be recy-
cled in the drying gas loop to perform the drying of the
clothing. The evaporator 32, the compressor 33, the con-
denser 34 and the throttle device are disposed on the
heat pump base 31 respectively and connected to each
other sequentially to form a heat pump loop, i.e., an in-
ternal circulation.
[0031] The evaporator 32 may be used for cooling the
recycled drying gas and condensing the moisture con-
tained in the recycled drying gas to separate the moisture
from the recycled drying gas. The condenser 34 may be
used for heating the recycled drying gas after the sepa-
ration of the moisture. The heated drying gas may be
used for heating the clothing in the washing tub 21 and
taking away the moisture of the clothing. The compressor
33 may be used for driving the internal circulation of the
heat pump system 30.

[0032] Furthermore, the laundry treatment apparatus
100 may further include a fan component 35 connected
to the cabinet 10 and located between the condenser 34
and the washing tub 21 so as to drive the drying gas to
flow. The fan component 35 may provide power to gas
for the external circulation and blow the heated drying
gas more quickly to the inner tub 211 of the washing
machine, so as to improve the drying efficiency. Specif-
ically, during assembly, the fan component 35 may be
connected to the cabinet 10 at first, and then butt joined
to the heat pump base 31 to form an external circulation
channel for the recycled drying gas.
[0033] Alternatively, a seal may be disposed at the dry-
ing gas inlet 201 for making the drying gas flow in a one-
way direction. Specifically, the drying gas heated in the
condenser 34 may flow into the washing tub 21 through
the seal, on the contrary, the drying gas cannot flow out
from the drying gas inlet 201, and thus the fluidity of the
external circulation is good and the drying result is good.
[0034] As shown in Fig. 3, the drying gas inlet 201 and
the drying gas outlet 202 are formed in two ends of the
washing system 20, respectively. Thus, the recycled dry-
ing gas may pass through the entire washing tub 21 more
easily, thus ensuring that clothes at different positions
may all be dried. Here, two ends of the washing system
20 should be understood broadly, that is, it may be un-
derstood as two end parts of the washing system 20, or
it may also be understood as two positions close to the
end parts, such as a position 5 cm, 10 cm or 15 cm away
from the end parts.
[0035] As shown in Fig. 3 and Fig. 4, the washing tub
21 may include an outer tub 212 and an inner tub 211
extended in a horizontal direction respectively, and the
inner tub 211 is rotatably disposed in the outer tub 212.
In other words, the laundry treatment apparatus 100 ac-
cording to embodiments of the present invention may be
configured as a kind of drum washing and drying all-in-
one machine, whose structure is properly designed, so
as to facilitate the assembly and the disassembly as well
as examination and repairing.
[0036] Alternatively, at least one of communications
between the drying gas inlet 201 and the exit 301 and
between the drying gas outlet 202 and the entry is carried
out by a hose 37. In other words, the drying gas inlet 201
may be communicated with the exit 301 via a hose 37,
or the drying gas outlet 202 may be communicated with
the entry via a hose 37, or both the communications be-
tween the drying gas inlet 201 and the exit 301 and be-
tween the drying gas outlet 202 and the entry may be
carried out by hoses 37, i.e. the drying gas inlet 201 may
be communicated with the exit 301 via a hose 37 and the
drying gas outlet 202 may be communicated with the
entry via a hose 37. As shown in Fig. 1 to Fig. 4, the
drying gas outlet 202 may be communicated with the
entry via a hose 37. The hose 37 has a good deformability
and may be disposed at different positions based on
needs. The operation of connection is easy and a good
sealability is obtained. Alternatively, the hose 37 may be
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a rubber hose with a low cost, a good deformability and
no corrosion.
[0037] In some embodiments of the present invention,
as shown in Fig. 2, the laundry treatment apparatus 100
may further include a filter 36 disposed between the evap-
orator 32 and the washing tub 21. The filter 36 may filter
out soft flocks and large dust particles in the recycled
drying gas to prevent them from aggregating inside the
evaporator 32 and the condenser 34, thus ensuring a
normal operation of the heat pump system 30. Alterna-
tively, the filter 36 may be a filter mesh, e.g., a multi-
layered filter mesh, so as to improve the filter result. The
filter 36 may be detachably connected to the heat pump
base 31 so as to wash the filter 36.
[0038] The working principle of the heat pump system
30 is described below.
[0039] Internal circulation of heat pump system 30: a
low-temperature low-pressure liquid refrigerant may ab-
sorb heat in the evaporator 32 and may be vaporized to
form low-pressure vapour. Subsequently, the low-pres-
sure vapour is compressed into high-temperature high-
pressure vapour in the compressor 33 and the high-tem-
perature high-pressure vapour may be condensed into
high-pressure liquid in the condenser 34 with heat re-
lease. The high-pressure liquid may be throttled in the
throttle device to form low-temperature low-pressure liq-
uid, which enters into the evaporator 32, so that a circu-
lation is completed.
[0040] External circulation of heat pump system 30:
low-temperature dry air is heated in the condenser 34
and blown into the inner tub 211 via the seal by the fan,
so as to obtain high-temperature dry air, which may heat
the wet clothing in the inner tub 211, so that the moisture
of the clothing may be vaporized to high-temperature wet
air. The high-temperature wet air enters into the evapo-
rator 32 via an air duct of the inner tub 211, the hose 37
and the filter 36, and is cooled to remove the moisture,
so as to become low-temperature air, which enters into
the condenser 34, so that a circulation is completed and
the route of the circulation is indicated by arrows in Fig. 3.
[0041] The heat pump system 30 runs by electric pow-
er, so that it may obtain low-quality heat and transfer the
heat to a high-temperature object, and at the same time,
operations of heating and condensing during drying may
be carried out, thus significantly reducing energy con-
sumption. Moreover, the internal circulation and the ex-
ternal circulation both are self-closed, thus achieving ef-
fects of energy conservation and environmental protec-
tion. More importantly, after the heat pump system 30 is
integrated in an overhead manner and preassembled as
a component, the whole machine may be assembled on
the general assembly line with only need of connecting
to the external circulation pipe and electric components.
This operation is simple and the rate of the general as-
sembly line is hardly affected compared with that in the
current state. The heat pump system 30 is designed in
an overhead manner so as to facilitate assembly and
maintenance. Meanwhile, the heat pump system 30 may

be used for drying, thus significantly improving energy
efficiency of products (the energy efficiency of the heat
pump drying belongs to Class A-40% of the EN standard)
[0042] Other constructions and operations of the laun-
dry treatment apparatus 100 according to embodiments
of the present invention are known by the person skilled
in the art, which are no more described in detail herein.
[0043] In the specification, unless specified or limited
otherwise, relative terms such as "up", "down", "front",
"rear", "left", "right", "top", "inner" and "outer" should be
construed to refer to the orientation as then described or
as shown in the drawings under discussion. These rela-
tive terms are for convenience of description and do not
require that the present invention be constructed or op-
erated in a particular orientation, which should not be
understood as a construction to the present invention.
[0044] In the description of the present invention, un-
less specified or limited otherwise, it should be noted
that, terms "mounted", "communicated", "connected"
and "fixed" may be understood broadly, such as perma-
nent connection or detachable connection, electronic
connection or mechanical connection, direct connection
or indirect connection via intermediary, inner communi-
cation or inter reaction between two elements. These
having ordinary skills in the art should understand the
specific meanings in the present invention according to
specific situations.
[0045] In the description of the present invention, a
structure in which a first feature is "above" or "below" a
second feature may include an embodiment in which the
first feature directly contacts the second feature, and may
also include an embodiment in which an additional fea-
ture is formed between the first feature and the second
feature so that the first feature does not directly contact
the second feature, unless otherwise specified. Further-
more, a first feature is "beneath," "below," or "on bottom
of" a second feature may include an embodiment in which
the first feature is right "beneath," "below," or "on bottom
of" the second feature, and may also include an embod-
iment in which the first feature is not right "beneath," "be-
low," or "on bottom of" the second feature, or just means
that the first feature has a sea level elevation smaller
than the sea level elevation of the second feature.
[0046] Reference throughout this specification to "an
embodiment," "some embodiments," "one embodiment",
"another example," "an example," "a specific example,"
or "some examples," means that a particular feature,
structure, material, or characteristic described in connec-
tion with the embodiment or example is included in at
least one embodiment or example of the present inven-
tion. Thus, the appearances of the phrases such as "in
some embodiments," "in one embodiment", "in an em-
bodiment", "in another example," "in an example," "in a
specific example," or "in some examples," in various plac-
es throughout this specification are not necessarily re-
ferring to the same embodiment or example of the
present invention. Furthermore, the particular features,
structures, materials, or characteristics may be com-
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bined in any suitable manner in one or more embodi-
ments or examples.
[0047] Although explanatory embodiments have been
shown and described, it would be appreciated by those
skilled in the art that the above embodiments cannot be
construed to limit the present invention, and changes,
alternatives, and modifications can be made in the em-
bodiments without departing from spirit, principles and
scope of the present invention.

Claims

1. A laundry treatment apparatus (100), comprising:

a cabinet (10);
a washing system (20) disposed in the cabinet
(10), comprising a washing tub (21) and formed
with a drying gas inlet (201) and a drying gas
outlet (202) which are communicated with the
washing tub (21) respectively;
a heat pump system (30) provided integrally and
connected to the cabinet (10), and defining an
entry communicated with the drying gas outlet
(202) and an exit (301) communicated with the
drying gas inlet (201).

2. The laundry treatment apparatus (100) according to
claim 1, wherein the heat pump system (30) is dis-
posed on an upper end of the cabinet (10).

3. The laundry treatment apparatus (100) according to
claim 2, wherein the upper end of the cabinet (10) is
open and the heat pump system (30) is configured
to cover the cabinet (10).

4. The laundry treatment apparatus (100) according to
claim 2 or 3, wherein the heat pump system (30)
comprises: a heat pump base (31), an evaporator
(32), a compressor (33), a condenser (34) and a
throttle device,
wherein the heat pump base (31) is disposed on the
upper end of the cabinet (10),
the evaporator (32), the compressor (33), the con-
denser (34) and the throttle device are disposed on
the heat pump base (31) respectively and connected
to each other sequentially to form a heat pump loop,
and
the condenser (34) and the washing tub (21) are con-
nected to the evaporator (32) sequentially to form a
drying gas loop.

5. The laundry treatment apparatus (100) according to
claim 4, further comprising:

a fan component (35) connected to the cabinet
(10) and located between the condenser (34)
and the washing tub (21) so as to drive the drying

gas to flow.

6. The laundry treatment apparatus (100) according to
claim 5, wherein a seal is disposed at the drying gas
inlet (201) to allow the drying gas to flow in a one-
way direction.

7. The laundry treatment apparatus (100) according to
claim 4, further comprising:

a filter (36) disposed between the evaporator
(32) and the washing tub (21).

8. The laundry treatment apparatus (100) according to
claim 1, wherein the drying gas inlet (201) and the
drying gas outlet (202) are formed at two ends of the
washing system (20), respectively.

9. The laundry treatment apparatus (100) according to
claim 1,
wherein the drying gas inlet (201) is communicated
with the exit (301) via a hose (37); or
wherein the drying gas outlet (202) is communicated
with the entry via a hose (37); or wherein the drying
gas inlet (201) is communicated with the exit (301)
via a hose (37) and the drying gas outlet (202) is
communicated with the entry via a hose (37).

10. The laundry treatment apparatus (100) according to
any one of claims 1 to 9, wherein the washing tub
(21) comprises an outer tub (212) and an inner tub
(211) extended in a horizontal direction respectively,
and the inner tub (211) is rotatably disposed in the
outer tub (212).
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