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Description
TECHNICAL FIELD

[0001] The present invention relates to the field of
laundering devices, and in particular, to a drying module
and a washer-dryer machine.

BACKGROUND OF THE INVENTION

[0002] Boosted by factors such as the growing pursuit
for healthy and quality life of people and the increasingly
fast pace of life of urban residents, washer-dryer ma-
chines have emerged and become immensely popular
among a wide range of consumers. Washer-dryer ma-
chines are especially suitable for families in the south
during rainy seasons and families in the north where
outdoor air drying is not suitable due to poor air quality
as well as a population of users who want clothes ready to
wear immediately after washing or seek more fluffy and
comfortable clothes.

[0003] In drying systems of some existing washer-
dryer machines, heating and moisture absorption are
performed on humid air in an inner drum of the
washer-dryer machine by using an evaporator to obtain
high-temperature air which enters the inner drum of the
washer-dryer machine again to evaporate moisture in
laundry. However, an overall temperature of the evapora-
tor is consistent. During evaporation of humid air, a
moisture absorption capability of the evaporator for the
humid air decreases, resulting in low moisture absorption
efficiency, long drying time, and high power consumption.
In some other washer-dryer machines, a manner of
directly dehumidifying a wet air flow by using condensed
water spraying or a condenser is used. An air flow treated
in this manner still contains a high proportion of moisture,
and the air flow still requires heating-cooling and dehu-
midification-reheating for cyclic use, resulting in low de-
humidification efficiency and high power consumption.

SUMMARY OF THE INVENTION

[0004] An objective of the present invention is to pro-
vide a drying module and a washer-dryer machine, to
resolve the problem in the related art that a dehumidified
air flow still contains a high proportion of moisture, and
the air flow still requires heating-cooling and dehumidi-
fication-reheating for cyclic use, resulting in low dehumi-
dification efficiency and high power consumption.

[0005] To resolve the foregoing technical problems,
according to some embodiments, the present invention
provides a drying module. The drying module includes:

a circulation module, in communication with a drum,
in which the circulation module outputs a wet circu-
lating air flow from the drum to a dehumidification
module for dehumidification;

the dehumidification module, in communication with
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the circulation module and the drum, in which the
dehumidification module is configured to absorb
moisture from the wet circulating air flow from the
drum, and output a dry circulating air flow to the
drum;

a regeneration module, mounted on a shell of the
dehumidification module, in which the regeneration
module is in communication with a part of air flow in
the dehumidification module disposed in aregenera-
tion air flow passage, to output a dry regeneration air
flow to the part of the dehumidification module to
desorb moisture from at least a part of the dehumi-
dification module; and

a condensation module, in communication with a
regeneration air flow outlet of the regeneration mod-
ule, and configured to condense the regeneration air
flow outputted by the regeneration module to form a
low-temperature dry air flow, in which

the dehumidification module is connected and fixed
to the circulation module and the condensation mod-
ule respectively to form an integral module.

[0006] Further, a joining portion is arranged on a per-
iphery of the integral module, and is configured to fixedly
connect the integral module to a frame.

[0007] Further, the dehumidification module includes a
dehumidification module upper shell and a dehumidifica-
tion module lower shell; the regeneration module in-
cludes a regeneration module upper shell and a regen-
eration module lower shell; the circulation module in-
cludes a circulation module upper shell and a circulation
module lower shell; and the condensation module in-
cludes a condensation module upper shell and a con-
densation module lower shell;

the dehumidification module lower shell, the regen-
eration module lower shell, the circulation module
lower shell, and the condensation module lower shell
are integrally formed into a drying module lower
shell; and

the joining portion is arranged on the drying module
lower shell.

[0008] Further, one end of the circulating air exhaust
passage in communication with the dehumidification
module and the other end connected to the drum by a
first bellows hose.

[0009] Further, a circulating air intake passage is
mounted on the drum, and one end of the circulating
air intake passage in communication with the drum and
the other end in communication with the circulation mod-
ule.

[0010] Further, a filter assembly is arranged in the
circulating air intake passage, and is configured to filter
out impurities in the circulating air flow.

[0011] Further, the dehumidification module, the re-
generation module, the circulation module, and the con-
densation module are discrete, and form the integral



3 EP 4 575 074 A1 4

module in a manner of fixed connection.

[0012] Further, the regeneration module upper shell
includes a heating module accommodating cavity; and

a heating module, mounted in the heating module ac-
commodating cavity, in which the heating module is ar-
ranged close to a rotary disk in the dehumidification
module, and the heating module accommodating cavity
in communication with the dehumidification module; and
the heating module is configured to desorb moisture from
at least a part of the rotary disk by heating.

[0013] Further, the heating module includes:

a heater, mounted in a first space;

a heat conduction member, configured to receive
heat conducted from the first space;

a temperature detection module, configured to de-
tect a temperature in the first space, in which the
temperature detection module is mounted in a third
space, the third space is a space formed through
wrapping by the heat conduction member, and the
third space and the first space are separated by the
heat conduction member; and

an air distribution member, arranged close to or atan
interval from the rotary disk in the dehumidification
module, in which the regeneration air flow enters the
heating module accommodating cavity and sequen-
tially passes through the air distribution member/-
heater, the heater/air distribution member, and the
rotary disk.

[0014] Further, the heat conduction member is
mounted in a second space in communication with the
first space, and the second space and the third space are
separated by the heat conduction member.

[0015] Further, the regeneration module upper shell
includes abase, atop wall, and a sidewall protruding from
the top wall, the top wall and the sidewall enclose to form
the first space, the base is arranged on a periphery of the
sidewall, and the base extends toward an outer side away
from the first space; and

arecess is provided on a bottom surface of the base, and
the recess forms the second space.

[0016] Further, the regeneration module upper shell is
a fan-shaped structure;

a heater air inlet is provided on an outer arc side
surface of the regeneration module upper shell, and
a heater air outlet is provided on a side opposite to
the top wall, in which the heater air inlet, the first
space, and the heater air outlet are connected to one
another sequentially; and

the base at least includes a first side edge, the first
side edge extends in a radial direction of the sector
shape, and the recess is disposed on the first side
edge.

[0017] Further, the base is connected and mounted to
the heating module accommodating cavity by a thermal
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buffer member.

[0018] Further, the thermal buffer member includes a
heat insulating member; and the heat insulating member
is arranged on a peripheral side of the base, and is
configured to prevent high-temperature heat of the heat-
ing member from being directly transferred to the shell.
[0019] Further, the thermal buffer member further in-
cludes a seal gasket; and the seal gasket is wrapped
outside the heat insulating member.

[0020] Further, a preset gap is kept between an ar-
rangement position of the seal gasket and a bottom of a
mounting portion.

[0021] Further, the presetgap ranges from0.2mmto 5
mm.
[0022] Further, the heating module includes a mount-

ing seat, the mounting seat is connected and fixed to the
first side edge, and the mounting seat is disposed on
another side surface of the first side edge away from the
recess;

the mounting seat is provided with a penetrating
mounting hole and forms an approximately hexahe-
dron shape with one opening surface, the tempera-
ture detection module is arranged inside the mount-
ing hole, and a space formed by the heat conduction
member wrapping the opening surface of the mount-
ing seat is the third space; and

the mounting hole adapts to the temperature detec-
tion module.

[0023] Further, the heat conduction member is in con-
tact with a contact of the temperature detection module.
[0024] Further, a heat-resistant anti-corrosive coating
is provided on a surface of the heat conduction member.
[0025] Further, the air distribution member includes an
air distribution plate and a side plate protruding from a
periphery of the air distribution plate, the air distribution
plate and the side plate enclose to form a heater accom-
modating region, and the heater is arranged in the heater
accommodating region; and

the air distribution plate has a fan shape, and air holes
distributed at intervals are provided on the air distribution
plate.

[0026] Further, the heater includes a plurality of heat-
ing pipes connected from tail to end, and the heating
pipes are distributed at intervals in a radius direction of
the sector shape; and

alength of the heating pipes is arranged to be parallel to a
sidewall opposite to a heater air inlet.

[0027] Further, the air holes are arranged in rows, and
an arrangement position of each row of air holes corre-
sponds to a position of each of the heating pipes; and
diameters of the air holes have a trend of decreasing from
an outer arc toward a center of circle in the radius direc-
tion of the sector shape.

[0028] Further, the heating pipes are disposed below
the air holes; and

an axis of each of the heating pipes is arranged to deviate



5 EP 4 575 074 A1 6

from a centerline of each corresponding row of air holes,
and the centerline of each row of air holes is closer to the
heater air inlet than the axis of the heating pipe.

[0029] Further, adirectionin which the regeneration air
flow enters the heating module accommodating cavity is
arranged to be opposite to or the same as a rotational
direction of the rotary disk.

[0030] Another aspect of the present invention pro-
vides a washer-dryer machine, including a drum and a
frame, and including the drying module in any foregoing
technical solution.

BRIEF DESCRIPTION OF DRAWINGS

[0031] For clearer descriptions of the technical solu-
tions in the embodiments of the present invention or the
related art, the following briefly introduces the accompa-
nying drawings required for the embodiments. Appar-
ently, the accompanying drawings in the following de-
scription show merely some embodiments of the present
invention, and persons of ordinary skill in the art may still
derive other drawings from these accompanying draw-
ings without creative efforts.

FIG. 1 is a three-dimensional diagram of a drying
module according to an embodiment of the present
invention;

FIG. 2 is a top view of a drying module according to
an embodiment of the present invention;

FIG. 3is athree-dimensional schematic diagram ofa
heating module according to an embodiment of the
present invention;

FIG. 4 is another three-dimensional schematic dia-
gram of a heating module according to an embodi-
ment of the present invention;

FIG. 5is athree-dimensional schematic diagram ofa
heating module according to an embodiment of the
present invention;

FIG. 6 is a bottom view of FIG. 5;

FIG. 7 is a schematic assembly diagram of a heating
module and a dehumidification module according to
an embodiment of the present invention;

FIG. 8 is a schematic diagram of an air distribution
member according to an embodiment of the present
invention;

FIG. 9 is an exploded view of a drying module ac-
cording to an embodiment of the present invention;
FIG. 10 is a schematic assembly diagram of a rotary
diskin adehumidification module and aregeneration
module according to an embodiment of the present
invention;

FIG. 11 is a schematic disassembly diagram of a
heating module and a regenerating fan in a regen-
eration module according to an embodiment of the
present invention; and

FIG. 12 is a schematic diagram of a condensation
module in a drying module according to an embodi-
ment of the present invention.
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Reference numerals:

[0032] 1. dehumidification module; 2. regeneration
module; 21. heating module; 22. regenerating fan; 3.
circulation module; 4. condensation module; 50. joining
portion; 21. heating module; 210. regeneration module
upper shell; 211. heater air inlet; 212. top wall; 213.
sidewall; 214. base; 240. heating pipe; 218. mounting
seat; 250. heat conduction member; 100. rotary disk; 110.
rotary disk upper shell; 120. rotary disk lower shell; 210.
regeneration module upper shell; 230. air distribution
plate; 231. air hole; 270. thermal buffer member; 271.
heat insulating member; 272. seal gasket; 401. conden-
sation module upper shell; 402. condensation module
lower shell; 43. condenser; 3013. first connecting mem-
ber; and 3014. second connecting member.

DETAILED DESCRIPTION

[0033] At present, a problem that a dehumidified air
flow still contains a high proportion of moisture, and the
air flow still requires heating-cooling and dehumidifica-
tion-reheating for cyclic use, resulting in low dehumidifi-
cation efficiency and high power consumption exists in
the related art.

[0034] To resolve the foregoing problem, as shown in
FIG. 1, an embodiment of the present invention provides
a drying module. The drying module includes: a circula-
tion module 3, in communication with a drum of a washer-
dryer machine, in which the circulation module 3 outputs
a wet circulating air flow from the drum to a dehumidifica-
tion module 1 for dehumidification; the dehumidification
module 1, in communication with the circulation module 3
and the drum respectively, in which the dehumidification
module 1 is configured to absorb moisture from the wet
circulating air flow from the drum, to output a dry circulat-
ing air flow to the drum; a regeneration module 2,
mounted on a shell of the dehumidification module 1,
in which the regeneration module 2 is connected to the
dehumidification module 1, to output a dry regeneration
air flow to the dehumidification module 1 to desorb moist-
ure from atleast a part of the dehumidification module 1 to
enable the dehumidification module 1 to restore a moist-
ure absorption capability; and a condensation module 4,
in communication with a regenerated wind outlet of the
regeneration module 2, and configured to condense the
regeneration air flow outputted by the regeneration mod-
ule 2 to form a low-temperature dry regeneration air flow,
in which the dehumidification module 1 is connected and
fixed to the circulation module 3 and the condensation
module 4 respectively to form an integral module.
[0035] In this embodiment, the drying module is con-
figured to dry a wet air flow, which is defined as a re-
generation air flow. The circulation module 3 produces
power for an air flow to circulate between the drum and
the dehumidification module 1. A wet circulating air flow
from the drum is transported to the dehumidification
module 1 through the circulation module 3 for moisture
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absorption. The dehumidification module 1 absorbs
moisture from the wet circulating air flow from the drum,
to output a dry circulating air flow to the drum. The
regeneration module 2 is connected to a part of the
dehumidification module 1, to output a dry regeneration
air flow to the part of the dehumidification module 1 to
desorb moisture from at least a part of the dehumidifica-
tion module 1 to enable the dehumidification module 1 to
restore the moisture absorption capability. The conden-
sation module 4 is connected to aregenerated wind outlet
of the regeneration module 2, and is configured to con-
dense the regeneration air flow outputted by the regen-
eration module 2 to form a low-temperature dry regen-
eration air flow. Condensed water formed during con-
densation is discharged. The dehumidification module 1,
the circulation module 3, and the condensation module 4
are modules independent of each other. The dehumidi-
fication module is connected and fixed to the circulation
module 3 and the condensation module 4 respectively to
form an integral module for convenient assembly on and
disassembly from a frame or for use as a separate device
to dry air.

[0036] In an embodiment of the present invention, as
shown in FIG. 2 and FIG. 10, in the drying module, a
joining portion 50 is arranged on a periphery of the
integral module, and is configured to fixedly connect
the integral module to the frame. Specifically, at least
one joining portion 50 is arranged on each of the dehu-
midification module 1, the circulation module 3, and the
condensation module 4, to ensure that the integral mod-
ule bears a force uniformly.

[0037] The dehumidification module 1 includes a de-
humidification module upper shell and a dehumidification
module lower shell. The regeneration module 2 includes
a regeneration module upper shell and a regeneration
module lower shell. The circulation module 3 includes a
circulation module upper shell and a circulation module
lower shell. The condensation module 4 includes a con-
densation module upper shell and a condensation mod-
ule lower shell. The dehumidification module lower shell,
the regeneration module lower shell, the circulation mod-
ule lower shell, and the condensation module lower shell
are integrally formed into a drying module lower shell.
The joining portion 50 is at least arranged on the drying
module lower shell. In the technical solution, the inte-
grally formed drying module lower shell has good sealing,
and can provide a support force for the drying module to
some extent. Therefore, it is only necessary to arrange
the joining portion 50 on a peripheral edge of the drying
module lower shell to lap the entire drying module on the
frame.

[0038] The dehumidification module 1, the regenera-
tion module 2, the circulation module 3, and the conden-
sation module 4 have a fixed connection relationship with
the frame. Therefore, air inlets/outlets on the shells of the
four modules may be fixedly connected. The circulation
module 3 needs to be flexibly connected to the drum, to
avoid damage due to different amplitudes and frequen-
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cies of vibration of the drum and frame.

[0039] In an embodiment of the present invention, in
the dehumidification module 1, an air exhaust passage
includes one end in communication with the dehumidifi-
cation module 1 and the other end connected to the drum
by a first bellows hose.

[0040] In this embodiment, the dehumidification mod-
ule 1 is connected to the interior of the drum through the
first bellows hose, to avoid damage to the circulating air
exhaust passage and the dehumidification module 1 due
to rotation of the drum. The circulating air exhaust pas-
sage is used as a passage for a dry air flow obtained
through moisture absorption by a rotary wheel module to
enter the drum. In some embodiments, a filter assembly
is arranged in the air exhaust passage of the drum and is
configured to filter the air flow that enters the dehumidi-
fication module from the drum.

[0041] In an embodiment of the present invention, the
dehumidification module 1 further includes an air intake
passage, which may be mounted on the drum, and
includes one end in communication with the drum and
the other end in communication with the circulation mod-
ule 3. Further, the dehumidification module further in-
cludes a filter assembly arranged in the circulating air
intake passage and configured to filter out impurities in
the circulating air flow. The filter assembly (which may be
a filter screen) is arranged in the circulating air intake
passage to remove impurities in the circulating air flow, to
keep lint and dust impurities from entering the circulation
module 3 and the dehumidification module 1, thereby
preventing phenomena such as blockage in the above
modules or combustion of impurities. The lint and dust
impurities come from the drum. Therefore, the circulating
air intake passage being mounted on the drum is bene-
ficial to direct filtering of the circulating air flow, to avoid
clogging of the circulating air intake passage and the
circulation module 3.

[0042] In an embodiment of the present invention, the
regeneration module 2 includes: a regeneration module
upper shell 210, in which the regeneration module upper
shell 210 includes a heating module 21 accommodating
cavity; and

a heating module 21, mounted in the heating module
accommodating cavity, in which the heating module 21 is
arranged close to arotary disk 100 in the dehumidification
module, and the heating module 21 accommodating
cavity is connected to the dehumidification module 1;
and the heating module 21 is configured to desorb moist-
ure from at least a part of the rotary disk 100 by heating;
and a regenerating fan 22, mounted on a regenerating
fan 22 mounting portion, in communication with the con-
densation module, and configured to transport the low-
temperature dry regeneration air flow formed through
condensation by the condensation module 4 to the heat-
ing module 21, in which the heating module 21 heats a
part of the dehumidification module 1 to evaporate moist-
ure absorbed in the dehumidification module 1, and the
regenerating fan 22 transports air to the heating module
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21 to form a high-temperature regeneration air flow,
thereby accelerating restoration of the moisture absorp-
tion capability of the dehumidification module 1.

[0043] In an embodiment of the present invention, the
heating module 21 includes: a heater, mounted in a first
space; a heat conduction member 250, configured to
receive heat conducted from the first space; a tempera-
ture detection module, configured to detect a tempera-
ture in the first space, in which the temperature detection
module is mounted in a third space, the third space is a
space formed through wrapping by the heat conduction
member 250, and the third space and the first space are
separated by the heat conduction member 250; and an
airdistribution member, arranged close to orataninterval
from the rotary disk in the dehumidification module, in
which the regeneration air flow enters the heating module
accommodating cavity and sequentially passes through
the air distribution member/heater, the heater/air distri-
bution member, and the rotary disk 100. It may be under-
stood that the heat conduction member 250 may com-
pletely isolate the first space and the third space, be-
tween which no gas exchange occurs. Alternatively, an
opening may be provided on the heat conduction mem-
ber 250. Partial gas exchange may occur between the
first space and the third space. The temperature detec-
tion module determines the temperature in the first space
by detecting the temperature of the heat conduction
member 250.

[0044] The temperature detection module is config-
ured to detect the temperature in a heating region, in-
cluding the temperature required for heating and dehu-
midifying laundry or an intermediate medium. The heat-
ing module 21 includes a heater, and a source of power is
arranged to enable the air flow in the first space to
circulate after being heated by the heater, to remove
moisture in the intermediate medium to be dehydrated.
The intermediate medium here may be, for example, the
rotary disk 100. The rotary disk 100 may be made of a
material with good moisture absorption performance,
which may be, for example, zeolite, lithium chloride, silica
gel, modified silica gel, or a 13X (sodium X type) mole-
cular sieve. Therefore, moisture absorbed by the rotary
disk 100 may be dehydrated and dried through the
heated air flow. During rotation, at least a part of the
rotary disk 100 keeps performing moisture absorption,
and at least another part keeps being dehydrated and
dried, such that the rotary disk 100 undergoes desorption
immediately after moisture absorption, and can be re-
generated for use by repeating this cycle. The air flow in
the first space may be defined as the regeneration air flow
in the embodiments of the present invention.

[0045] Inthisembodiment, as showninFIG.3andFIG.
4, the heating module 21 includes a heater and a tem-
perature detection module. The heater is arranged in the
first space. The temperature detection module is config-
ured to detect the temperature in the first space. The
temperature detection module is mounted in the third
space. The heat conduction member 250 wraps the
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temperature detection module. The heat conduction
member 250 transfers heat received from the first space
to the temperature detection module in the third space, to
measure the temperature of the regeneration air flow in
the first space. The heat conduction member 250 may be
made of a metal material that conducts heat easily, which
may be, for example, copper or aluminum. The heat
conduction member 250 receives heat of the high-tem-
perature regeneration air flow in the second space and
transfers the heat to the temperature detection module in
the third space, such that the conduction of heat can be
uniform, and the temperature detected by the tempera-
ture detection module becomes stabilized, thereby im-
proving the accuracy of the detection result. In this way,
the temperature detection module can be kept from
directly detecting the regeneration air flow in the first
space. The regeneration air flow in the first space may
have turbulent current/turbulence that leads to frequent
fluctuations in the detection result.

[0046] The heatconduction member 250 is mountedin
the second space in communication with the first space,
and the second space and the third space are separated
by the heat conduction member 250. The regeneration
airflow is heated by the heaterin the first space to turninto
the high-temperature regeneration air flow. Because the
second space is connected to the first space, the high-
temperature regeneration air flow diffuses into the sec-
ond space. Therefore, the temperature in the first space
can be learned by detecting the temperature in the sec-
ond space.

[0047] In an embodiment of the present invention, as
shownin FIG. 5, the regeneration module upper shell 210
includes a base 214, a top wall 212, and a sidewall 213
protruding from the top wall 212. The top wall 212 and the
sidewall 213 enclose to form the first space. The base
214 is arranged on a periphery of the sidewall 213, and
the base 214 extends toward an outer side away from the
first space. Arecess is provided on a bottom surface of at
least a part of the base 214, and the recess forms the
second space.

[0048] Specifically, the heating module 21 may be
configured to heat the regeneration air flow, and remove
moisture absorbed in the rotary disk 100 by using the
high-temperature regeneration air flow. The top wall 212
and the sidewall 213 of the regeneration module upper
shell 210 enclose to form the first space, and the heater is
mounted in the first space. A recess is provided on the
bottom surface of the base 214, and the heat conduction
member 250 is mounted in the recess and wraps the
temperature detection module.

[0049] In an embodiment of the present invention, as
shownin FIG. 6, the regeneration module upper shell 210
is a fan-shaped structure. A heater air inlet 211 is pro-
vided on an outer arc side surface of the regeneration
module upper shell 210, and a heater air outlet is pro-
vided on a side opposite to the topwall 212. The heater air
inlet 211, the first space, and the heater air outlet are
connected to one another sequentially. The base 214



1 EP 4 575 074 A1 12

includes a first side edge. The first side edge extends in a
radial direction of the sector shape, and the recess is
disposed on the first side edge. Certainly, for more ac-
curate detection, a same recess may be provided on a
second side opposite to the first side edge, and the
temperature detection module is arranged in the recess.
[0050] Specifically, the regeneration air flow enters
through the heater air inlet 211, which is then heated
by the heater in the first space, and finally flows out
through the heater air outlet. The recess is disposed
on the first side edge, and the recess is connected to
the first space. The heated high-temperature regenera-
tion air flow diffuses into the recess. The heat conduction
member 250 receives heat and transfers the heat to the
temperature detection module, to keep the temperature
detection module from being directly blown by the regen-
eration air flow circulating in the first space, thereby
reducing fluctuations in the detection result caused by
turbulent current/turbulence.

[0051] In an embodiment of the present invention, the
heating module 21 further includes a mounting seat 218.
The mounting seat 218 is connected and fixed to the first
side edge, and the mounting seat 218 is disposed on
another side surface of the first side edge away from the
recess. The mounting seat 218 is provided with a pene-
trating mounting hole and forms an approximately hex-
ahedron shape with one opening surface. The tempera-
ture detection module is arranged inside the mounting
hole. A space formed by the heat conduction member
250 wrapping the opening surface of the mounting seat
218 is the third space. The mounting hole adapts to the
temperature detection module. Specifically, the tempera-
ture detection module is mounted in the mounting hole,
and is wrapped by the heat conduction member 250, to
isolate the temperature detection module from the sec-
ond space, thereby avoiding leakage of the regeneration
air flow. A fixing member may be arranged on the mount-
ing seat 218, and the fixing member may be configured to
fix a cable connected to the temperature detection mod-
ule.

[0052] Further, the heat conduction member 250 is in
contact with a contact of the temperature detection mod-
ule. The regeneration air flow circulating in the first space
may have turbulent current/turbulence, and the tempera-
ture of the regeneration air flow is unstable locally. In
some embodiments, a lug structure is arranged on a
surface of the heat conduction member 250 facing the
second space, to increase the contact area with the high-
temperature regeneration air flow and extend the con-
duction path, such that the temperature of the tempera-
ture detection module approaches a stable mean value.
The heat conduction member 250 may be arranged as a
heat conduction sheet, which is easy to form to wrap the
temperature detection module. For example, a protrud-
ing portion is arranged on the surface of the heat con-
duction member 250 facing the second space, and a
concave portion is provided on the other surface corre-
spondingly. The temperature detection module may be
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inserted into the concave portion, and a contact of the
temperature detection module may contact the concave
portion. In this way, the contact area between the heat
conduction member 250 and the regeneration air flow is
increased through the protruding portion.

[0053] Inanembodiment of the present application, as
shown in FIG. 7, the base 214 is connected and mounted
to a mounting portion by a thermal buffer member 270.
[0054] In the drying module in the foregoing embodi-
ment, the thermal buffer member 270 is arranged be-
tween the heating module 21 and the dehumidification
module upper shell to buffer heat generated by the heat-
ing module 21, which prevents high-temperature heat
from being directly transferred to the dehumidification
module upper shell, thereby avoiding damage to the
dehumidification module upper shell. The aging of the
dehumidification module upper shell is mitigated, and the
service life of the drying module is improved.

[0055] In this embodiment, the dehumidification mod-
ule upper shell accommodating the rotary disk 100 is an
integral-form dehumidification module upper shell. A
moisture absorption region and a moisture desorption
region are arranged on the dehumidification module
upper shell. The moisture absorption region and the
moisture desorption region divide the dehumidification
module upper shell accommodating the rotary disk 100
into at least two functional regions through at least two
radial ribs. A heating module 21 mounting portion is
arranged in the moisture desorption region of the dehu-
midification module upper shell to facilitate modular as-
sembly of the heating module 21. The shape of the
heating module 21 matches the shape of the moisture
desorption region. If the dehumidification module upper
shell is a circular structure, the moisture desorption re-
gion is a sector-shaped region. In this case, the heating
module 21 is a fan-shaped structure, and includes a
space formed by upper and lower walls and two sidewalls
in a radius direction. A base and a heating member
disposed under the base are arranged in the space. A
thermostat mounting portion extends outward from a
sidewall of the lower wall. Air holes are provided on the
base. Air is blown over the base in the radial direction
through an air entrance of the heating module 21, and is
blown downward over the heating member through the
air holes to flow to a rotary wheel part in the moisture
absorption region. In this way, an effect of heating and
desorbing moisture for the rotary wheel part in the moist-
ure absorption region is formed. The heating member is
closely adjacent to the base, to avoid forming a large
resistance for air passing through the air holes. The
heating member is disposed right below the air holes
and slightly deviates in the radius direction. Since a
speed exists in the radius direction indicated by the arrow
when air is blown inward along the radius and passes
through the air holes, with the arrangement of a slight
deviation, air that passes through the air holes can be
blown right in front of the heating member.

[0056] Insome embodiments, the thermal buffer mem-
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ber 270 includes a heat insulating member 271.

[0057] The heatinsulating member 271 is arranged on
a peripheral side of the base, and is configured to prevent
high-temperature heat of the heating member from being
directly transferred to the dehumidification module upper
shell.

[0058] Inthis embodiment, the heatinsulating member
271 is arranged on the peripheral side of the base, i.e.,
between the heating module 21 and the dehumidification
module upper shell. In this way, the heat insulating
member 271 can block heat generated by the heating
module 21, to prevent high-temperature heat generated
by the heating module 21 from being directly transferred
to the dehumidification module upper shell, thereby
avoiding damage to the dehumidification module upper
shell due to the direct transfer of the high-temperature
heat to the dehumidification module upper shell. The
aging of the dehumidification module upper shell is mi-
tigated, and the service life of the drying module is im-
proved.

[0059] In some embodiments, the heat insulating
member 271 may be made of a heat insulating material
or a metal material.

[0060] Inthis embodiment, the heatinsulating material
is a general name for a thermal insulation material and a
cold insulation material. The performance of the heat
insulating material may include: a small thermal conduc-
tivity coefficient; stable material performance, a clear
thermal conductivity coefficient formula, and a large tem-
perature application range; small density; resistance to
particular vibration, and particular mechanical strength;
good chemical stability, and no corrosiveness; and good
waterproof performance, and low moisture absorptivity.
The heat insulating material has a small amount of com-
bustible components, and should have characteristics
such as self-extinguishing and incombustibility. In order
to reduce costs, a metal material may be used. For
example, a hardware member is used. The hardware
member has a particular heat insulation function, and
also has a long service life and good thermal plasticity.
[0061] Insome embodiments, the thermal buffer mem-
ber 270 further includes a seal gasket 272.

[0062] The sealgasket272iswrapped outside the heat
insulating member 271. Alternatively, the seal gasket 272
is arranged on two sides of the heat insulating member
271 respectively, i.e., the heating module 21, the seal
gasket 272, the heat insulating member 271, the seal
gasket 272, and the dehumidification module upper shell
are sequentially arranged. Alternatively, the seal gasket
272isonly arranged between the heatinsulating member
271 and the dehumidification module upper shell.
[0063] Inthis embodiment, the seal gasket272 may be
arranged along the heat insulating member 271. To
further prevent heat dissipation, heat may be transferred
according to a preset path, such that while efficient uti-
lization of heat is ensured, heat can be prevented from
damaging the dehumidification module upper shell and
other modules.
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[0064] Insomeembodiments, the seal gasket272 may
be made of a foam material, a silicone material, or a soft
rubber material.

[0065] Inthisembodiment, the seal gasket272is made
of a flexible and elastic material, which can change along
with the structural change of the heat insulating member
271, and can further improve the airtightness of the
moisture desorption region.

[0066] In some embodiments, a preset gap is kept
between an arrangement position of the seal gasket
272 and a bottom of the mounting portion.

[0067] In this embodiment, the particular preset gap is
kept to reduce a resistance between the drying module
and other modules. For example, a rotary wheel may be
arranged under the drying module. If the seal gasket 272
is in complete contact with the rotary wheel, a rotational
resistance of the rotary wheel is increased, which affects
the rotation of the rotary wheel and also reduces the
service life of the rotary wheel.

[0068] In some embodiments, the preset gap ranges
from 0.2 mm to 5 mm.

[0069] In this embodiment, a preferred range is given
for the preset gap. In the range, the seal gasket 272 is not
in contact with an adjacent device or module, and also
produces a particular sealing effect, thereby avoiding
dissipation of heat. Through repeated research and ex-
periments, the effect is good when the preset gap is
controlled within 0.6 mm to 0.8 mm.

[0070] In an embodiment of the present invention, a
heat-resistant anti-corrosive coating is provided on a
surface of the heat conduction member 250 to improve
the service life of the heat conduction member 250, such
that the heat conduction member 250 can be kept from
rusting in a high-temperature humid environment.
[0071] The heating module 21 is mounted in the heat-
ing module 21 accommodating cavity, the heating mod-
ule 21 is disposed above the rotary disk 100, and the
heating module 21 accommodating cavity is connected
to the rotary disk 100. The heating module 21 is config-
ured to heat the regeneration air flow to desorb moisture
absorbed in the rotary disk 100. In some embodiments,
the rotary disk 100 member may include the rotary disk
100 and a driving assembly. The driving assembly may
include a motor. The motor may drive the rotary disk 100
to rotate. The rotary disk 100 may be made of a material
with good moisture absorption performance, which may
be, for example, zeolite, lithium chloride, silica gel, mod-
ified silica gel, or a 13X (sodium X type) molecular sieve.
The wet circulating air flow discharged from the drum
enters a bottom of a rotary disk 100 accommodating
cavity. The wet circulating air flow in a dehumidification
region passes through the rotary disk 100 from bottom to
top. The rotary disk 100 absorbs moisture in the wet
circulating air flow to make the wet circulating air flow
turn into a dry circulating air flow. The dry circulating air
flow enters the drum through an air inlet of the drum to
fully contact laundry, thereby improving drying efficiency
and reducing energy consumption. A regeneration mem-
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ber may include a heater configured to heat the regen-
eration air flow. The heated regeneration air flow flows
through the heating module 21 accommodating cavity
and passes through the rotary disk 100 from top to
bottom, to dehydrate and dry the part of the rotary disk
100 in a regeneration region. During rotation, the rotary
disk 100 cyclically passes through the dehumidification
region and the regeneration region, which is a process of
continuously absorbing moisture and desorbing moist-
ure. In this way, the dry circulating air flow may be con-
tinuously obtained and enter the drum to fully contact
laundry, thereby improving the drying efficiency and re-
ducing energy consumption.

[0072] Specifically, the regeneration module upper
shell 210 may include: a first top wall and a first sidewall
protruding from a periphery of the first top wall for forming
the heating module 21 accommodating cavity and a base
214 protruding outward along the first sidewall. A mount-
ing hole may be provided on the base 214, through which
the base may be connected and fixed to the rotary disk
100 upper shell 110.

[0073] In some embodiments, as shown in FIG. 8, to
make the fed regeneration air flow receive heat more
uniformly and dehydrate and dry the rotary disk 100 more
uniformly, in a preferred solution, the heating module 21
includes an air distribution member and a heater that are
stacked. The heater is disposed between the air distribu-
tion memberand the rotary disk 100. The regeneration air
flow enters the heating module 21 accommodating cav-
ity, and sequentially passes through the air distribution
member, the heater, and the rotary disk 100. The air
distribution member may be arranged upstream or down-
stream the heater, and certainly, being arranged up-
stream is preferable. The air distribution member guides
an air flow that enters a heater accommodating space to
enable the regeneration air flow to fully transfer heat of
the heaterto the rotary disk 100. In this case, the heateris
closer to the rotary disk 100, and the air distribution
member is arranged at an interval from the rotary disk
100. Alternatively, the air distribution memberis arranged
downstream the heater. In this case, the benefitis that the
regeneration air flow first fully contacts the heater to make
the temperature of the regeneration air flow rise uni-
formly, and then the hot air flow is guided by the air
distribution member to flow to the rotary disk 100. In this
case, the air distribution member and the rotary disk 100
are arranged adjacent to each other, and the heater and
the rotary disk 100 are arranged at an interval. In addition
to uniform air flow distribution and guidance, the air
distribution member can further protect heating pipes
of the heater to some extent. Alternatively, the air dis-
tribution member may be omitted, and the regeneration
air flow directly flows to the rotary disk 100 after flowing
through the heater. In this case, costs can be reduced,
and mechanism complexity can be reduced.

[0074] In some embodiments, the regeneration mod-
ule upper shell 210 is a fan-shaped structure. The heater
air inlet 211 is arranged on the outer arc side surface of
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the regeneration module upper shell 210. In the embodi-
ments of the present invention, as a preferred solution,
the regeneration module upper shell 210 is a fan-shaped
structure. The regeneration module upper shell 210 may
be an irregular structure, which is not excessively limited
herein. The regeneration module upper shell 210 is fit-
tingly connected to the rotary disk 100 upper shell 110 to
separate the dehumidification region and the regenera-
tion region. That is, the wet circulating air flow in the
dehumidification region and the regeneration air flow in
the regeneration region can be isolated to a great extent.
[0075] In some embodiments, a gap exists between
the air distribution member and the top wall of the regen-
eration module upper shell 210 to form a third air flow
passage. The third air flow passage is connected to the
heater air inlet 211. A gap exists between a bottom sur-
face of the rotary disk 100 and an inner wall of a regen-
eration region of a rotary disk 100 lower shell 120 to form
afourth air flow passage. The regeneration air flow enters
the third air flow passage through the heater air inlet 211.
The air distribution member may make the regeneration
air flow contact the heater more uniformly. The regenera-
tion air flow that receives heat uniformly desorbs moisture
in the part of the rotary disk 100 in the regeneration
region.

[0076] Insomeembodiments, the air distribution mem-
ber includes an air distribution plate 230 and a side plate
protruding from a periphery of the air distribution plate
230. The air distribution plate 230 and the side plate
enclose to form a heater accommodating region, and
the heater is arranged in the heater accommodating
region. The air distribution plate 230 has a fan shape,
and air holes 231 distributed at intervals are provided on
the air distribution plate 230. Through the arrangement of
the air holes, the regeneration air flow can enter the
heater below more uniformly.

[0077] In some embodiments, the heater includes a
plurality of heating pipes 240 connected from tail to end,
and the heating pipes 240 are distributed at intervals in
the radius direction of the sector shape. The length of the
heating pipes 240 is arranged approximately perpendi-
cular to the radius direction of the sector shape. The
heating pipes 240 are distributed in an S shape, such
that the length distribution of the heating pipes 240 is
longer in the heater accommodating region, to increase
the contact area with the regeneration air flow, thereby
improving the efficiency of heat exchange with the re-
generation air flow.

[0078] In some embodiments, the air holes are ar-
ranged in rows, and an arrangement position of each
row of air holes approximately corresponds to a position
of each of the heating pipes 240. Diameters of the air
holes have a trend of decreasing from an outer arc toward
a center of circle in the radius direction of the sector
shape. The heater air inlet 211 is disposed on the outer
arc side surface of the regeneration module upper shell
210. The air holes arranged closer to the heater air inlet
211 have larger diameters, and the air holes far away



17 EP 4 575 074 A1 18

from the heater air inlet 211 have smaller diameters.
[0079] In some embodiments, the heating pipes 240
are disposed below the air holes. An axis of each of the
heating pipes 240 is arranged to deviate from a centerline
of each corresponding row of air holes, and the centerline
of each row of air holes is closer to the heater airinlet 211
than the axis of the heating pipe 240. The heating pipes
240 are disposed below the air holes, and the heating
pipes 240 are close to the air distribution plate 230, or in
other words, are closely adjacent to the air distribution
plate 230, such that a large resistance will not be formed
for the regeneration air flow passing through the air holes.
The heating pipes 240 may be fixed on the air distribution
plate 230 by pipe clips, and particular gaps may exist
between the heating pipes 240 and the air distribution
plate 230 to allow the passage of the regeneration air
flow. When being blown in through the heater airinlet 211,
the regeneration air flow is blown inward in the radius
direction of the sector shape, and a speed exists in a flow
direction of the regeneration air flow. Therefore, the
centerline of each row of air holes being arranged to
slightly deviate can allow the regeneration air flow that
passes through the air holes to be blown right in front of
the heating pipes 240, to implement higher efficiency of
heat exchange between the regeneration air flow and the
heating pipes 240.

[0080] In some embodiments, the regeneration mod-
ule upper shell 210 is a fan-shaped structure. The heater
air inlet 211 is arranged on the sidewall of the regenera-
tion module upper shell 210. The sidewall is arranged in
the radial direction of the sector shape. A direction in
which the regeneration air flow enters the heating module
21 accommodating cavity is arranged opposite to a rota-
tional direction of the rotary disk 100. Thatis, in a direction
the same as or opposite to the rotational direction of the
rotary disk 100, the regeneration air flow is blown into the
heater accommodating space in a direction approxi-
mately perpendicular to the radius of the regeneration
module with a sector shape, such that the temperature of
the air flow can be increased by the heater more uni-
formly.

[0081] In some embodiments, the heater includes a
plurality of heating pipes 240 connected from tail to end,
and the heating pipes 240 are distributed at intervals in
the radial direction of the sector shape. The length of the
heating pipes 240 is arranged to be parallel to a sidewall
opposite to the heater air inlet 211. Certainly, the heating
pipes 240 may be arranged approximately in a radial
direction of the heating module. In this case, an air intake
direction perpendicular to the radius direction is used,
thereby implementing better uniform air flow distribution
and heating.

[0082] The regeneration module provided in the em-
bodiments of the present invention is described below in
detail with reference to the flow direction of the regenera-
tion air flow.
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Embodiment 1

[0083] The heaterairinlet211 is disposed on the outer
arc side surface of the regeneration module upper shell
210. The regeneration module upper shell 210 is a fan-
shaped structure. A regeneration air flow enters the third
air flow passage from the heater air inlet 211 in the radial
direction, passes through the air holes on the air distribu-
tion plate 230 to enter the heater accommodating region,
and performs heat exchange with the heating pipes 240.
A heated high-temperature regeneration air flow passes
through the rotary disk 100 to dehydrate and dry the part
of the rotary disk 100 in the regeneration region. The
diameters of the air holes have atrend of decreasing from
the outer arc toward the center of circle in the radius
direction of the sector shape. The heating pipes 240 are
distributed in an S shape. The heating pipes 240 are
distributed atintervals in the radius direction of the sector
shape, and the length of the heating pipes 240 is ar-
ranged approximately perpendicular to the radius direc-
tion of the sector shape. Since the air holes on the air
distribution plate 230 are arranged corresponding to the
heating pipes 240, the air holes arranged closer to the
heater air inlet 211 have larger diameters, and the air
holes far away from the heater air inlet 211 have smaller
diameters. That is, flow rates of the heated high-tem-
perature regeneration air flow received by the rotary disk
100 in the regeneration region uniformly or non-uniformly
decrease from the outer arc to the center of circle in the
radius direction of the sector shape, such that the rotary
disk 100 can be heated and dried more uniformly.

Embodiment 2

[0084] The same contentin Embodiment 1 and Embo-
diment 2 is not described in detail again, and differences
between Embodiment 2 and Embodiment 1 lie in the
following.

[0085] The heaterairinlet 211 is disposed on the side-
wall of the regeneration module upper shell 210, and the
sidewall is arranged in the radial direction of the sector
shape. The flow direction of the regeneration air flow is
arranged in a direction opposite to or the same as the
rotational direction of the rotary disk 100. The regenera-
tion air flow enters the third air flow passage from the
heaterairinlet 211, passes through the air holes on the air
distribution plate 230 to enter the heater accommodating
region, and performs heat exchange with the heating
pipes 240. A heated high-temperature regeneration air
flow passes through the rotary disk 100 from top to
bottom to dehydrate and dry the part of the rotary disk
100inthe regeneration region. The heating pipes 240 are
distributed in an S shape. The length of the heating pipes
240 is arranged to be parallel to the sidewall opposite to
the heater air inlet 211, and the heating pipes 240 are
distributed at intervals in the radial direction of the sector
shape. The air holes on the air distribution plate 230 are
arranged corresponding to the heating pipes 240. There-
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fore, on a side away from the heater air inlet 211, the air
holes on the air distribution plate 230 are arranged den-
serand have larger diameters. The flow rate of the heated
high-temperature regeneration air flow is controlled by
the arrangement of the air holes. When the rotary disk
100 absorbs moisture in the wet circulating air flow in the
dehumidification region and rotates to the regeneration
region, a high-temperature regeneration air flow with a
large flow rate first dehydrates and dries the part of the
rotary disk 100. Then when the rotary disk 100 rotates
through the regeneration region, the flow rate of the high-
temperature regeneration air flow is gradually reduced,
such that the rotary disk 100 can be heated and dried
more uniformly.

[0086] As shownin FIG. 12, the condensation module
4 may specifically further include a condensation module
upper shell 401 and a condensation module lower shell
402. The condensation module upper shell 401 and the
condensation module lower shell 402 may be fittingly
connected to form a condenser accommodating cavity,
and a condenser 43 is mounted in the condenser accom-
modating cavity. The arrows in FIG. 9 are the flow direc-
tions of the regeneration air flow. The regeneration air
flow passes through the rotary disk 100 from top to
bottom to reach the fourth air flow passage, and the
regeneration air flow that turns wet and hot flows into
the condensation module lower shell 402, and enters the
condenser 43 to perform heat exchange for temperature
reduction.

[0087] In some embodiments, the drying module
further includes: a first connecting member 3013 having
two ends in communication with the condenser and a
regenerating fan 22 respectively, to enable the regenera-
tion air flow to pass through the condenser 43 to enter the
regenerating fan 22; and a second connecting member
3014 having two ends in communication with the regen-
erating fan 22 and the heater air inlet, to enable the
regeneration air flow to pass through the regenerating
fan 22 to enter the third air flow passage. Because the
condenser 43 is very close to the regenerating fan 22, a
rigid pipe joint shown in FIG. 11 may be used, such that
the regenerating fan 22 can be supported, and the overall
structure of the drying module can be compact and
occupy a small space. Certainly, the first connecting
member 3013 may be a flexible member that can be
conveniently joined to the two rigid structures, i.e., the
condenser and an air inlet of the regenerating fan 22.
[0088] In some embodiments, the first connecting
member 3013 includes afirst air inlet and a first air outlet.
Thefirstairinlet adapts to andis connected to an air outlet
of the condenser. The first air outlet adapts to and is
connected to an air inlet of the regenerating fan 22. The
firstairinletis an approximately rectangular opening. The
first air outlet is an approximately circular opening. A
plane on which the first air inlet is disposed and a plane
on which the first air outlet is disposed are arranged
approximately perpendicular, to adjust the flow direction
of the regeneration air flow. A rectangular connecting
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flange or a flexible boundary is arranged on an end sur-
face of the first air inlet of the first connecting member
3013, suchthatthefirstairinletis deformable to be placed
in the air outlet of the condenser, and is connected and
fixed to the condensation module upper shell 401 and the
condensation module lower shell 402. The first connect-
ingmember 3013 has anirregular shaped shell structure.
An air ductin the first connecting member 3013 gradually
transitions from a rectangular cross-section at the first air
inlet to a circular cross-section at the first air outlet,
thereby ensuring smooth air guidance by the first con-
necting member 3013.

[0089] In some embodiments, the second connecting
member 3014 includes a second airinletand a second air
outlet. The second air inlet adapts to and is connected to
an air outlet of the regenerating fan 22. The second air
outlet adapts to and is connected to the heater air inlet.
The second air inlet is an approximately rectangular
opening. The second air outlet is an approximately arc-
shaped opening. A plane on which the second air inlet is
disposed and a plane on which the second air outlet is
disposed are arranged approximately in parallel. An area
ofthe second air outletis larger than that of the second air
inlet. An air duct in the second connecting member 3014
gradually expands from the second air inlet to the second
air outlet, such that dynamic pressure energy of the air
flow is further converted into static pressure energy,
thereby improving operating performance of the fan,
and minimizing turbulent current.

[0090] The washer-dryer machine proposed in the pre-
sentinvention includes a drum and a frame, and includes
the drying module in any foregoing technical solution,
and therefore has all the advantages and beneficial
effects of the drying module in any foregoing technical
solution.

[0091] It should be understood that the above specific
embodiments of the present invention are used only for
exemplary description or explanation of the principles of
the presentinvention, and do not constitute a limitation on
the present invention. Accordingly, any modification,
equivalent replacement, improvement, or the like made
without departing from the spirit and scope of the present
invention shall be included in the scope of protection of
the presentinvention. In addition, the claims appended to
the present invention are intended to cover all variations
and modifications of examples that fall within the scope
and boundaries of the appended claims, or the equivalent
form of such scope and boundaries.

Claims

1. A drying module, comprising:
a circulation module (3), in communication with
a drum, wherein the circulation module (3) out-

puts a wet circulating air flow from the drum to a
dehumidification module (1) for dehumidifica-
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tion;

the dehumidification module (1), in communica-
tion with the circulation module (3) and the drum,
wherein the dehumidification module (1) is con-
figured to absorb moisture from the wet circulat-
ing air flow from the drum, and output a dry
circulating air flow to the drum;

aregeneration module (2), mounted on a shell of
the dehumidification module (1), wherein the
regeneration module (2) is in communication
with a part of air flow in the dehumidification
module (1) disposed in a regeneration air flow
passage, to output a dry regeneration air flow to
the part of the dehumidification module (1) to
desorb moisture from at least a part of the de-
humidification module (1); and

a condensation module (4), in communication
with a regeneration air flow outlet of the regen-
eration module (2), and configured to condense
the regeneration air flow outputted by the regen-
eration module (2) to form a low-temperature dry
air flow, wherein

the dehumidification module (1) is connected
and fixed to the circulation module (3) and the
condensation module (4) respectively to form an
integral module.

The drying module according to claim 1, wherein a
joining portion (50) is arranged on a periphery of the
integral module, and is configured to fixedly connect
the integral module to a frame.

The drying module according to claim 1, wherein the
dehumidification module (1) comprises a dehumidi-
fication module upper shell and a dehumidification
module lower shell; the regeneration module (2)
comprises a regeneration module upper shell
(210) and a regeneration module lower shell; the
circulation module (3) comprises a circulation mod-
ule upper shell and a circulation module lower shell;
and the condensation module comprises a conden-
sation module upper shell and a condensation mod-
ule lower shell;

the dehumidification module lower shell, the
regeneration module lower shell, the circulation
module lower shell, and the condensation mod-
ule lower shell are integrally formed into a drying
module lower shell; and

the joining portion (50) is arranged on the drying
module lower shell.

The drying module according to claim 1, wherein one
end of a circulating air exhaust passage is in com-
munication with the dehumidification module (1) and
the other end is connected to the drum by a first
bellows hose.
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5.

The drying module according to claim 1, wherein a
circulating air intake passage is mounted on the
drum, and one end of the circulating air intake pas-
sageis in communication with the drum and the other
end is in communication with the circulation module

3).

The drying module according to claim 5, wherein a
filter assembly is arranged in the circulating airintake
passage, and is configured to filter out impurities in
the circulating air flow.

The drying module according to claim 1, wherein the
dehumidification module (1), the regeneration mod-
ule (2), the circulation module (3), and the conden-
sation module (4) are separate, and form an integral
module through fixed connection.

The drying module according to claim 1, wherein the
regeneration module upper shell (210) comprises a
heating module accommodating cavity; and

a heating module (21), mounted in the heating mod-
ule accommodating cavity, wherein the heating mod-
ule (21) is arranged close to a rotary disk in the
dehumidification module, and the heating module
accommodating cavity is in communication with
the dehumidification module (1); and the heating
module (21) is configured to desorb moisture from
at least a part of the rotary disk (100) by heating.

The drying module according to claim 8, wherein the
heating module comprises:

a heater, mounted in a first space;

a heat conduction member (250), configured to
receive heat conducted from the first space;

a temperature detection module, configured to
detect a temperature in the first space, wherein
the temperature detection module is mounted in
a third space, the third space is a space formed
through wrapping by the heat conduction mem-
ber (250), and the third space and the first space
are separated by the heat conduction member
(250); and

an air distribution member, arranged close to or
at an interval from the rotary disk in the dehu-
midification module (1), wherein the regenera-
tion air flow enters the heating module accom-
modating cavity and sequentially passes
through the air distribution member/heater, the
heater/air distribution member, and the rotary
disk.

10. The drying module according to claim 9, wherein the

heat conduction member (250) is mounted in a sec-
ond space in communication with the first space, and
the second space and the third space are separated
by the heat conduction member (250).



1.

12.

13.

14.

15.

16.

17.

18.

23
The drying module according to claim 9, wherein

the regeneration module upper shell (210) com-
prises a base (214), a top wall (212), and a
sidewall (213) protruding from the top wall
(212), the top wall (212) and the sidewall
(213) enclose to form the first space, the base
(214) is arranged along a periphery of the side-
wall (213), and the base (214) extends toward
an outer side away from the first space; and
arecess is provided on a bottom surface of the
base (214), and the recess forms the second
space.

The drying module according to claim 11, wherein
the regeneration module upper shell (210) is a sec-
tor-shaped structure;

aheaterairinlet (211)is provided on an outer arc
side surface of the regeneration module upper
shell (210), and a heater air outlet is provided on
a side opposite to the top wall (212), wherein the
heater air inlet (211), the first space, and the
heater air outlet are in communication with one
another sequentially; and

the base (214) at least comprises a first side
edge, the first side edge extends in a radial
direction of a sector shape, and the recess is
disposed on the first side edge.

The drying module according to claim 12, wherein
the base (214) is connected and mounted to the
heating module accommodating cavity by a thermal
buffer member (270).

The drying module according to claim 12, wherein
the thermal buffer member (270) comprises a heat
insulating member (271); and the heat insulating
member (271) is arranged on a peripheral side of
the base, and is configured to prevent high tempera-
ture of the heating member from being directly trans-
ferred to the shell.

The drying module according to claim 12, wherein
the thermal buffer member (270) further comprises a
seal gasket (272); and the seal gasket (272) is
wrapped outside the heat insulating member (271).

The drying module according to claim 15, wherein a
preset gap is maintained between an arrangement
position of the seal gasket (272) and a bottom of a
mounting portion.

The drying module according to claim 16, wherein
the preset gap ranges from 0.2 mm to 5 mm.

The drying module according to claim 12, wherein
the heating module comprises a mounting seat
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19.

20.

21.

22,

23.

24,

24

(218), the mounting seat (218) is connected and
fixed to the first side edge, and the mounting seat
(218) is disposed on another side surface of the first
side edge away from the recess;

the mounting seat (218) is provided with a pe-
netrating mounting hole and forms an approxi-
mately hexahedron shape with one opening sur-
face, the temperature detection module is ar-
ranged inside the mounting hole, and a space
formed by the heat conduction member (250)
wrapping the opening surface of the mounting
seat (218) is the third space; and

the mounting hole adapts to the temperature
detection module.

The drying module according to claim 9, wherein the
heat conduction member (250) is in contact with a
contact of the temperature detection module.

The drying module according to claim 9, wherein a
heat-resistant anti-corrosive coating is provided on a
surface of the heat conduction member (250).

The drying module according to claim 9, wherein the
air distribution member comprises an air distribution
plate (230) and a side plate protruding from a per-
iphery of the air distribution plate (230), the air dis-
tribution plate (230) and the side plate enclose to
form a heater accommodating region, and the heater
is arranged in the heateraccommodating region; and
the air distribution plate (230) has a sector shape,
and air holes (231) distributed at intervals are pro-
vided on the air distribution plate (230).

The drying module according to claim 9, wherein the
heater comprises a plurality of heating pipes con-
nected from tail to end, and the heating pipes are
distributed at intervals in a radius direction of the
sector shape; and

a length of the heating pipes is arranged in parallel to
a sidewall opposite to a heater air inlet.

The regeneration module according to claim 22,
wherein the air holes (231) are arranged in rows,
and an arrangement position of each row of air holes
(231) corresponds to a position of the heating pipes;
and

diameters of the air holes (231) have a trend of
decreasing from an outer arc toward a center of circle
in the radius direction of the sector shape.

The regeneration module according to claim 23,
wherein the heating pipes are disposed below the
air holes (231); and

an axis of the heating pipe is arranged to deviate from
a centerline of each corresponding row of air holes
(231), and the centerline of each row of air holes



25.

26.

25 EP 4 575 074 A1

(231) is closer to the heater air inlet than the axis of
the heating pipe.

The regeneration module according to claim 20,
wherein a direction in which the regeneration air flow
enters the heating module accommodating cavity is
arranged to be opposite to or the same as arotational
direction of the rotary disk.

A washer-dryer machine, comprising a drum and a
frame, and comprising the drying module according
to any one of claims 1 to 25.
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