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DEVICE

(57)  Aheat pump module (1) for a laundry treatment
device and the laundry treatment device are provided,
said heat pump module (1) includes: a base plate (1), a
top cover and a compressor (2), wherein the base plate
(1) has a first side wall (11) and a second side wall (12)
adjacent to the first side wall (11); the top cover defines
a mounting chamber together with the base plate (1); the
compressor (2) is located in the mounting chamber; and
an extension line of an axis of the compressor (2) inter-
sects with the first side wall (11) and the second side wall
(12) separately, which facilitates the layout of leads and
pipes connected with the compressor (2) and the ar-
rangement of other components on the base plate (1),
thereby improving utilization rate of installation space on
the base plate (1) and optimizing the layout scheme of
the heat pump module (1).
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Description
FIELD
[0001] The presentinvention relates to a technical field

of household appliances, and more particularly to a heat
pump module for alaundry treatment device and the laun-
dry treatment device.

BACKGROUND

[0002] A washer-dryer is an intelligent novel washing
machine, provided with an additional drying function
based on an automatic washing machine, and thus com-
bining many functions, such as washing, spinning and
drying, into a single machine in one. The washer-dryer
may have two types, namely, an air-vented washer-dryer
and a condensation-based washer-dryer. The air-vented
washer-dryer works in such a principle that air is heated
by a heater to heat clothes and then becomes wet hot
air to be exhausted, thereby carrying away moisture in
the clothes in such a circulation and achieving a purpose
of drying the clothes. The condensation-based washer-
dryer works in such a principle that air enters a drum to
heat clothes after heated by a heater, the drum is filled
with wet hot air which is condensed into water by a con-
densation system and then collected in a water storage
box, and hence moisture in the clothes is taken away in
such a circulation, so as to achieve a purpose of drying
the clothes.

[0003] A heat pump washer-dryer belongs to the con-
densation-based washer-dryer, but a heat pump module
has layout difficulty due to space limit, a compressor gen-
erates vibration and noise in operation, and a service life
of components of the heat pump washer-dryer is short-
ened.

SUMMARY

[0004] The presentinvention aims to solve atleastone
of the problems existing in the related art. Thus, embod-
iments of the presentinvention provide a heat pump mod-
ule for a laundry treatment device that has advantages
of simple structure and convenient assembling.

[0005] Embodiments of the present invention further
provide a laundry treatment device having the heat pump
module.

[0006] According to the embodiments of the present
invention, the heat pump module includes: a base plate
having a first side wall and a second side wall adjacent
to the first side wall; a top cover defining a mounting
chamber together with the base plate; and a compressor
located in the mounting chamber, in which an extension
line of an axis of the compressor intersects with the first
side wall and the second side wall separately.

[0007] For the heat pump module according to the
present invention, the extension line of the axis of the
compressor intersects with the first side wall and the sec-
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ond side wall, which facilitates the layout of leads and
pipes connected with the compressor and the arrange-
ment of other components on the base plate, thereby
improving utilization rate of installation space on the base
plate and optimizing the layout scheme of the heat pump
module.

[0008] According to an embodiment of the present in-
vention, anincluded angle a between the axis of the com-
pressor and the first side wall is greater than 0 degree
and equal to or smaller than 30 degrees.

[0009] According to an embodiment of the present in-
vention, the included angle o is greater than 0 degree
and equal to or smaller than 20 degrees.

[0010] According to an embodiment of the present in-
vention, a starting capacitor of the compressor is located
in an area defined by the first side wall, the second side
wall and the axis together.

[0011] According to an embodiment of the present in-
vention, an upper surface of the base plate is recessed
downwards to form a first receiving groove, and the com-
pressor is embedded in the first receiving groove.
[0012] According to an embodiment of the present in-
vention, part of an outer peripheral wall of the first receiv-
ing groove protrudes beyond a lower surface of the base
plate.

[0013] According to an embodiment of the present in-
vention, the firstreceiving groove is configured as a semi-
circular groove.

[0014] According to an embodiment of the present in-
vention, a damping sheath is fitted over the compressor,
and at least part of an outer peripheral wall of the damping
sheath abuts against an inner peripheral wall of the first
receiving groove.

[0015] According to an embodiment of the present in-
vention, the outer peripheral wall of the damping sheath
is provided with a plurality of ribs.

[0016] The laundry treatment device according to the
embodiments of the present invention includes: a hous-
ing provided with an opening; a drum assembly disposed
inthe housing and having an open end opposite the open-
ing; and the heat pump module mentioned above and
disposed in the housing.

[0017] For the laundry treatment device according to
the presentinvention, the extension line of the axis of the
compressor intersects with the first side wall and the sec-
ond side wall, which facilitates the layout of leads and
pipes connected with the compressor and the arrange-
ment of other components on the base plate, thereby
improving utilization rate of installation space on the base
plate and optimizing the layout scheme of the heat pump
module.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] These and/oradditional aspects and advantag-
es of embodiments of the present invention will become
apparentand more readily appreciated from the following
descriptions made with reference to the drawings, in
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which:

Fig. 1 is a partially schematic view of a heat pump
module for a laundry treatment device according to
an embodiment of the present invention;
Fig. 2 is a sectional view of the heat pump module
according to the embodiment of the present inven-
tion;
Fig. 3 is an exploded view of the heat pump module
according to the embodiment of the present inven-
tion;
Fig. 4 is a schematic view of a base plate of the heat
pump module according to the embodiment of the
present invention;
Fig. 5 is a schematic view of the base plate of the
heat pump module according to the embodiment of
the present invention;
Fig. 6 is a partially schematic view of the heat pump
module according to the embodiment of the present
invention.
[0019] Reference numerals:
base plate 1, first side wall 11, second side wall 12,
first receiving groove 13, compressor 2, damping
sheath 21, rib 210,
starting capacitor 3.

DETAILED DESCRIPTION

[0020] Embodiments of the present invention will be
described in detail and examples of the embodiments
will be illustrated in the drawings. The embodiments de-
scribed herein with reference to drawings are explana-
tory, which are used to illustrate the present invention,
but should not be construed to limit the present invention.
[0021] In the following, a heat pump module for a laun-
dry treatment device and the laundry treatment device
according to embodiments of the present invention will
be described with reference to Figs. 1 to 6. It should be
noted that the laundry treatment device may be a clothes
dryer, awasher-dryer, or awashing machine withadrying
function.

[0022] AsshowninFigs. 1to 6, the heat pump module
according to the embodiments of the present invention
includes a base plate 1, a top cover and a compressor 2.
[0023] Specifically, the top cover and the base plate 1
together define a mounting chamber, and the compres-
sor 2 is located in the mounting chamber. The base plate
1 has a first side wall 11 and a second side wall 12 ad-
jacent to the first side wall 11, and an extension line of
an axis of the compressor 2 intersects with the first side
wall 11 and the second side wall 12 separately. That is,
the compressor 2 is obliquely mounted onto the base
plate 1. For example, as shown in Figs. 1,4, 5 and 6, the
axis of the compressor 2, the first side wall 11 and the
second side wall 12 form a triangle on a horizontal plane.
Accordingly, it is possible to facilitate not only the layout
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of leads and pipes connected with the compressor 2 but
also the arrangement of other components, e.g. a starting
capacitor 3, on the base plate 1, so as to improve utili-
zation rate of installation space on the base plate 1 and
optimize the layout scheme of the heat pump module.
[0024] For the heat pump module according to the
present invention, the extension line of the axis of the
compressor 2 intersects with the first side wall 11 and
the second side wall 12, which facilitates the layout of
the leads and the pipes connected with the compressor
2 and the arrangement of other components on the base
plate 1, thereby improving utilization rate of the installa-
tion space on the base plate 1 and optimizing the layout
scheme of the heat pump module.

[0025] According to an embodiment of the present in-
vention, as shown in Figs. 1,4, 5and 6, an included angle
o between the axis of the compressor 2 and the first side
wall 11 is greater than 0 degree and equal to or smaller
than 30 degrees. Through tests, it proves that it is more
conductive to the layout of the heat pump module if the
included angle o between the axis of the compressor 2
and the first side wall 11 is greater than 0 degree and
equal to or smaller than 30 degrees. Further, when the
included angle o is greater than 0 degree and equal to
or smaller than 20 degrees, the layout scheme of the
heat pump module is preferable.

[0026] According to an embodiment of the present in-
vention, the starting capacitor 3 of the compressor 2 is
located in an area defined by the first side wall 11, the
second side wall 12 and the axis together. Thus, on one
hand, a connection distance between the compressor 2
and the starting capacitor 3 is shortened, which saves
materials; on the other hand, the installation space is
saved.

[0027] According to an embodiment of the present in-
vention, an upper surface of the base plate 1 is recessed
downwards to form a first receiving groove 13, and the
compressor 2 is embedded in the first receiving groove
13, so as to enhance stability of connecting the compres-
sor 2 and the base plate 1 to reduce vibration and noise
generated by the compressor 2 in operation. In some
examples of the present invention, the first receiving
groove 13 may be configured as a semi-circular groove,
which can further improve stability of assembling the
COMpressor.

[0028] According to some embodiments of the present
invention, part of an outer peripheral wall of the first re-
ceiving groove 13 protrudes beyond a lower surface of
the base plate 1, as shown in Figs. 2 and 3, so as to
shorten a height by which the compressor 2 protrudes
beyond the upper surface of the base plate 1. When the
heat pump module is assembled to the laundry treatment
device, the part of the outer peripheral wall of the first
receiving groove 13 that protrudes beyond the lower sur-
face of the base plate 1 may be received in inner space
of the laundry treatment device, so as to reduce the over-
all height of the laundry treatment device to make the
structure of the laundry treatment device more compact
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and reasonable, thereby improving appearance aesthet-
ics of the laundry treatment device.

[0029] According to an embodiment of the present in-
vention, a damping sheath 21 is fitted over the compres-
sor 2, and at least part of an outer peripheral wall of the
damping sheath 21 abuts against an inner peripheral wall
of the first receiving groove 13, so as to absorb the vi-
bration generated by the compressor 2 in operation and
hence lower the noise of the compressor 2. As shown in
Fig. 3, the outer peripheral wall of the damping sheath
21 is provided with a plurality of ribs 210. Thus, on one
hand, the compressor 2 may be fixed more stably, and
on the other hand, the vibration of the compressor 2 in
operation may be damped to prolong the service life of
the compressor 2.

[0030] The heat pump module 1 according to a specific
embodiment of the present invention will be described in
detail with reference to Figs. 1 to 6. It should be appre-
ciated that the following description is only explanatory
and should not be construed to limitthe presentinvention.
[0031] AsshowninFigs. 1to 6, the heat pump module
includes the base plate 1, the top cover and the com-
pressor 2.

[0032] As shown in Fig. 1, the top cover and the base
plate 1 together define the mounting chamber, and the
compressor 2 is located in the mounting chamber. The
base plate 1 has the first side wall 11 and the second
side wall 12 adjacent to the first side wall 11, and the
extension line of the axis of the compressor 2 intersects
with the first side wall 11 and the second side wall 12
separately. The starting capacitor 3 of the compressor 2
is located in the area defined by the first side wall 11, the
second side wall 12 and the axis together, that is, the
compressor 2 is obliquely mounted in the mounting
chamber of the base plate 1. Therefore, the layout struc-
ture of the heat pump module may be optimized conven-
iently.

[0033] The included angle a between the axis of the
compressor 2 and the first side wall 11 is greater than 0
degree and equal to or smaller than 30 degrees. Thus,
the compressor 2 forms a triangular corner with the first
side wall 11 and the second side wall 12, which provides
an installation position for the starting capacitor 3 of the
compressor 2.

[0034] AsshowninFigs. 2 and 3, the upper surface of
the base plate 1 is recessed downwards to form the first
receiving groove 13, and the compressor 2 is embedded
inthefirstreceiving groove 13. Part of the outer peripheral
wall of the first receiving groove 13 protrudes beyond the
lower surface of the base plate 1, and the first receiving
groove 13 is configured as a semi-circular groove, as
shown in Figs. 2 and 3. Therefore, on one hand, the com-
pressor 2 may be fixed stably, and on the other hand,
the overall height of the laundry treatment device may
be reduced.

[0035] The laundry treatment device according to the
embodiments of the present invention includes: a hous-
ing, a drum assembly, and the heat pump module men-
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tioned in the above embodiments.

[0036] Specifically, the housing is provided with an
opening; the drum assembly is disposed in the housing
and has an open end opposite the opening; and the heat
pump module is used for the laundry treatment device
and disposed in the housing.

[0037] For the laundry treatment device according to
the presentinvention, the extension line of the axis of the
compressor 2 intersects with the first side wall 11 and
the second side wall 12, which facilitates the layout of
the leads and the pipes connected with the compressor
2 and the arrangement of the other components on the
base plate 1, thereby improving utilization rate of instal-
lation space on the base plate 1 and optimizing the layout
scheme of the heat pump module.

[0038] In an embodiment of the present invention, the
opening is provided in a front side of the housing; the
drum assembly is disposed in the housing and has a front
end configured as the open end; the open end of the
drum assembly is opposite the opening; and the heat
pump module is disposed in the housing and located at
the top of the housing. Preferably, the heat pump module
is configured as a top wall of the housing.

[0039] In the specification, it is to be understood that
terms such as "upper," "lower," "front," "rear," "horizon-
tal," "top," "inner," and "outer" should be construed to
refer to the orientation as then described or as shown in
the drawings under discussion. These relative terms are
for convenience of description and do not require that
the present invention be constructed or operated in a
particular orientation.

[0040] In addition, terms such as "first" and "second"
are used herein for purposes of description and are not
intended to indicate or imply relative importance or sig-
nificance or to imply the number of indicated technical
features. Thus, the feature defined with "first" and "sec-
ond" may comprise one or more of this feature. In the
description of the presentinvention, "a plurality of* means
two or more than two, unless specified otherwise.
[0041] Inthe presentinvention, unless specified or lim-
ited otherwise, the terms "mounted," "connected," "cou-
pled," "fixed" and the like are used broadly, and may be,
for example, fixed connections, detachable connections,
or integral connections; may also be mechanical or elec-
trical connections; may also be direct connections or in-
direct connections via intervening structures; may also
be inner communications of two elements, which can be
understood by those skilled in the artaccording to specific
situations.

[0042] Reference throughout this specification to "an
embodiment,” "some embodiments,” "an example,"
"specific examples," or "some examples" means that a
particular feature, structure, material, or characteristic
described in connection with the embodiment or example
is included in at least one embodiment or example of the
present invention. Thus, the appearances of the above
phrases throughout this specification are not necessarily
referring to the same embodiment or example of the
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present invention. Furthermore, the particular features,
structures, materials, or characteristics may be com-
bined in any suitable manner in one or more embodi-
ments or examples. Those skilled in the art can integrate
and combine different embodiments or examples and the
features in different embodiments or examples in the
specification under circumstance without contradiction.
[0043] Although embodiments of the present invention
have been shown and illustrated, it should be understood
by those skilled in the art that various changes, modifi-
cations, alternatives and variants without departing from
the principle and spirit of the present invention are ac-
ceptable. The scope of the present invention is defined
by the claims or the like.

Claims

1. A heat pump module for a laundry treatment device,
comprising:

a base plate (1) having a first side wall (11) and
a second side wall (12) adjacent to the first side
wall (11);

atop cover defining amounting chamber togeth-
er with the base plate (1); and

a compressor (2) located in the mounting cham-
ber, wherein an extension line of an axis of the
compressor (2) intersects with the first side wall
(11) and the second side wall (12) separately.

2. Theheatpump module according to claim 1, wherein
an included angle o between the axis of the com-
pressor (2) and the first side wall (11) is greater than
0 degree and equal to or smaller than 30 degrees.

3. Theheatpump module according to claim 2, wherein
the included angle o is greater than 0 degree and
equal to or smaller than 20 degrees.

4. Theheatpump module according to claim 1, wherein
a starting capacitor (3) of the compressor (2) is lo-
cated in an area defined by the first side wall (11),
the second side wall (12) and the axis together.

5. Theheatpump module according to claim 1, wherein
an upper surface of the base plate (1) is recessed
downwards to form a first receiving groove (13), and
the compressor (2) is embedded in the first receiving
groove (13).

6. Theheatpump module according to claim 5, wherein
part of an outer peripheral wall of the first receiving
groove (13) protrudes beyond a lower surface of the
base plate (1).

7. Theheatpump module according to claim 5, wherein
thefirstreceiving groove (13) is configured as a semi-
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circular groove.

8. Theheat pump module according to claim 5, wherein
a damping sheath (21) is fitted over the compressor
(2), and at least part of an outer peripheral wall of
the damping sheath (21) abuts against an inner pe-
ripheral wall of the first receiving groove (13).

9. The heat pump module according to claim 8, wherein

the outer peripheral wall of the damping sheath (21)
is provided with a plurality of ribs (210).

10. A laundry treatment device, comprising
a housing provided with an opening;
adrum assembly disposed in the housing and having
an open end opposite the opening; and
a heat pump module according to any one of claims
1to 9, disposed in the housing.
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