
(19) *EP004772690A1*
(11) EP 4 772 690 A1

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC

(43) Date of publication:
08.07.2026 Bulletin 2026/28

(21) Application number: 25846863.6

(22) Date of filing: 30.06.2025

(51) International Patent Classification (IPC):
D06F 58/38 (2020.01)

(52) Cooperative Patent Classification (CPC):
D06F 34/18; D06F 34/26; D06F 58/38

(86) International application number:
PCT/CN2025/105559

(87) International publication number:
WO 2026/026417 (05.02.2026 Gazette 2026/06)

(84) Designated Contracting States:
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB
GR HR HU IE IS IT LI LT LU LV MC ME MK MT NL
NO PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA
Designated Validation States:
GE KH LA MA MD TN

(30) Priority: 02.08.2024 CN 202411061041
24.09.2024 CN 202411339554

(71) Applicant: Hisense Refrigerator Co., Ltd.
Qingdao, Shandong 266736 (CN)

(72) Inventors:
• LIN, Changjin
Qingdao, Shandong 266736 (CN)

• WEN, Jiqing
Qingdao, Shandong 266736 (CN)

• WANG, Bin
Qingdao, Shandong 266736 (CN)

• YANG, Ruihua
Qingdao, Shandong 266736 (CN)

• LI, Wenyu
Qingdao, Shandong 266736 (CN)

(74) Representative: Petraz, Gilberto Luigi et al
GLP S.r.l.
Viale Europa Unita, 171
33100 Udine (IT)

(54) CLOTHES DRYER AND DRYING CONTROL METHOD THEREFOR

(57) A clothes dryer and a drying control method
therefor. The clothes dryer comprises a cabinet (20), a
drum (30), an electric motor (32), a compressor(71), a fan
(60), a resistive sensor (41), a capacitive sensor (42), and
a processor (50), wherein the processor (50) is config-
ured to execute a first drying task, which is configured to
control the compressor (71) to operate at a first fre-
quency, the fan (60) to operate, and the electric motor
(32) to operate; when executing the first drying task, the
processor (50) is further configured to control the dura-
tion of the running of the first drying task; the processor
(50) is configured to execute a second drying task when a
humidity value is less than a first threshold and the
moisture content of the air is less than a second thresh-
old, the second drying task being configured to control the
compressor (71) to operate at a second frequency, the
fan (60) to operate, and the electric motor (32) to operate
continuously; and when executing the second drying
task, the processor (50) is further configured to control
the duration of the running of the second drying task.
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Description

[0001] The present application claims priority to Chi-
nese Patent Application No. 202411061041.1, filed with
the China National Intellectual Property Administration
on Aug. 2, 2024, and Chinese Patent Application No.
CN202411339554.4, filed with the China National Intel-
lectual Property Administration on Sep. 24, 2024, which
are incorporated herein by reference in their entirety.

TECHNICAL FIELD

[0002] Some embodiments of the present application
relate to the technical field of household appliances, and
in particular to a clothes dryer and a drying control meth-
od therefor.

BACKGROUND

[0003] After clothes are washed and spin-dried, they
usually need to be air-dried before normal use, and the
air-drying process generally takes a long time. In order to
shorten the air-drying duration, related technologies ty-
pically adopt a clothes dryer or provide a corresponding
drying function in a washing machine.
[0004] In order todetermine adrying end time, humidity
needs to be accurately detected. Clothes dryers in the
related art usually employ a resistive humidity detection
device. However, when clothes are entangled or exces-
sively piled up, the resistive humidity detection device
can only detect the moisture content of clothes on the
surface, while moisture inside the clothes is not easily
detected by the resistive humidity detection device. As a
result, the clothes dryer cannot accurately determine the
drying end time, which may lead to clothes being insuffi-
ciently dried or over-dried. This not only wastes drying
resources but also results in a poor drying effect.

SUMMARY

[0005] Some embodiments of the present application
provide a clothes dryer and a drying control method
therefor, which can solve the problem that, when clothes
are entangled or excessively piled up, a resistive humid-
ity detection device can only detect the moisture content
of clothes on the surface, while moisture inside the
clothes is not easily detected by the resistive humidity
detection device, resulting in inaccurate determination of
a drying end time by the clothes dryer, which further leads
to clothes being insufficiently dried or over-dried. This not
only wastes drying resources but also results in a poor
drying effect.
[0006] In one aspect, a clothes dryer is provided in
some embodiments of the present application, compris-
ing:

a housing, the housing being configured as an outer
casing of the clothes dryer;

a drum, the drum being disposed in the housing, and
a drying chamber being formed in the drum;
a motor, the motor being connected to the drum, and
the motor being configured to drive the drum to rotate
relative to the housing;
a compressor;
a fan, the fan being configured to deliver an airflow
into the drum;
a resistive sensor, the resistive sensor being config-
ured to at least acquire a humidity value of clothes to
be dried;
a capacitive sensor, the capacitive sensor being
configured to at least acquire an air moisture content
in the drum; and
a processor, the processor being configured to:

execute a first drying task, the first drying task
being configured to control the compressor to
operate at a first frequency, the fan to operate,
and the motor to operate; and the processor
being further configured to control a duration
of the first drying task in operation in response
to executing the first drying task, where the
resistivesensor operates to acquire the humidity
value used to adjust the duration of the first
drying task, and the capacitive sensor operates
to acquire the air moisture content not used to
adjust the duration of the first drying task; and
execute a second drying task in response to the
humidity value is less than a first threshold and
the air moisture content is less than a second
threshold, the second drying task being config-
ured to control the compressor to operate at a
second frequency, the fan to operate, and the
motor to continuously operate, where the sec-
ond frequency is less than the first frequency;
and the processor being further configured to
control a duration of the second drying task in
operation in response to executing the second
drying task, where the capacitive sensor oper-
ates to acquire the air moisture content used to
adjust the duration of the second drying task,
and the resistive sensor operates to acquire the
humidity value not used to adjust the duration of
the second drying task.

[0007] The motor drives the drum to rotate so that
clothes to be dried in the drum come into contact with
the resistive sensor, thereby obtaining a humidity value of
the clothes to be dried. The humidity value indicates the
moisture condition of the portion of clothes in contact with
the resistive sensor. Moreover, since the rotation of the
drum drives the clothes to be dried continuously move,
the resistive sensor can detect the humidity of different
parts of the clothes and can roughly determine the drying
status of the clothes to be dried, so as to determine
whether to continue executing the first drying task. How-
ever, rotation of the clothes in the drum may cause

5

10

15

20

25

30

35

40

45

50

55



3

3 EP 4 772 690 A1 4

entanglement or knotting, such that central regions of the
entangled portions are unable to contact the resistive
sensor. Therefore, a non-contact capacitive sensor is
introduced to detect the humidity. The capacitive sensor
detects the air moisture content throughout the drum, and
based on the air moisture content, indirectly determines
whether the clothes to be dried are insufficiently dried due
to conditions such as entanglement or knotting, thereby
improving the accuracy of dryness determination. By
setting different compressor frequencies for the first dry-
ing task and the second drying task, clothes with a higher
moisture content can be quickly dried during the first
drying task, while clothes with lower moisture content
can be slowly dried during the second drying task. The
drying efficiency and resource allocation are both taken
into account, thereby improving the drying quality of the
clothes. In combination with the improved accuracy of
dryness determination, the clothes dryer can stop drying
the clothes under slow-drying conditions, reducing un-
necessary energy consumption during drying.
[0008] In some embodiments of the present applica-
tion, the processor is configured to:
continue executing the first drying task in response to the
humidity value is less than the first threshold, and the air
moisture content exceeds the second threshold.
[0009] When it is determined based on the humidity
value acquired by the resistive sensor that the drying task
should switch from rapid drying to slow drying, but the air
moisture content acquired by the capacitive sensor in-
dicates that the drying task has not met the conditions for
slow drying, the air moisture content acquired by the
capacitive sensor shall prevail, and the slow drying op-
eration shall not be executed; instead, the fast drying
operation shall be continued, thereby reducing the pro-
blems of prolonged drying duration and poor drying effi-
ciency caused by prematurely entering slow drying.
[0010] In some embodiments of the present applica-
tion, the processor is further configured to:
control the second drying task to terminate in response to
the processor satisfies a preset condition, the compres-
sor and the fan to stop operating in response to the
second drying task terminates, and the motor to continu-
ously operate for a first preset duration and then stop
operating.
[0011] For example, a predetermined duration control
is used as a fallback to determine the end time point; that
is, the preset condition is that the duration of the second
drying task in operation is completed.
[0012] Further, before reaching the fallback end time
point, the actual humidity state in the drum can be de-
termined in a timely manner through real-time detection
by the capacitive sensor. If the actual humidity state in the
drum has met the drying end state, the drying task can be
ended directly without waiting for the end time point; that
is, the preset condition is that the duration of the second
drying task in operation is incomplete and the air moisture
content is less than a third threshold, where the third
threshold is lower than the second threshold.

[0013] Furthermore, before reaching the end time point
controlled by the preset duration, multiple air moisture
content values can be obtained through real-time detec-
tion by the capacitive sensor. If these values change little
within a continuous time period, it indicates that the
moisture content of the clothes changes little, and it
can be inferred that the clothes are in a dried state. Thus,
it can be determined that the drying task can be ended,
that is, the preset condition is that, within a third preset
duration of the duration of the second drying task in
operation that is incomplete, a variation amount of the
air moisture content is less than a preset variation thresh-
old
The moisture content of the clothes during the second
drying task is close to the dried state of the clothes in the
later stage of the execution of the second drying task,
relative to the moisture content of the clothes during the
first drying task. Therefore, the second drying task may
be ended using multiple determination methods, so that
the clothes dryer can terminate the second drying task in
a timely manner when any end condition is satisfied,
reducing the waste of drying resources caused by the
continuous output due to the clothes dryer undergoing an
unexpected failure and failing to satisfy a certain end
condition.
[0014] Since the possibility of a clock failure is gener-
ally low, the duration control scheme can be used as a
fallback scheme. When executing the duration control
scheme, it is not necessary to consider the detection
results of the resistive sensor and the capacitive sensor.
Because the fallback duration control scheme is set to
ensure that the clothes are fully dried, the duration is
generally longer than the actual drying duration of the
clothes. Therefore, by detecting the air moisture content
in real time, the actual time point at which the clothes are
dried can be more accurately determined, thereby en-
abling the second drying task to be ended in advance and
saving drying resources.The dielectric constantdetected
by the capacitive sensor needs to be processed and
converted to obtain the air moisture content. When the
clothes are being dried, the small amount of water causes
the dielectric constant to change very little; that is, the air
moisture content changes very little. Therefore, by com-
paring the air moisture content over a period of time and
observing small variations, it can be inferred that the
clothes are currently in a drying state, thereby reducing
the waste of drying resources caused by an inappropriate
air moisture content threshold set for ending the second
drying task.
[0015] In other embodiments, the processor is further
configured to:
continue executing the second drying task in response to
the duration of the second drying task in operation is
completed, and the air moisture content exceeds the third
threshold.
[0016] Although the above duration scheme can de-
termine the ending time point of the second drying task, it
is still necessary to determine whether the second drying
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task meets the end condition based on the air moisture
content acquired by the capacitive sensor. If the air
moisture content exceeds a third threshold, it indicates
that the clothes in the same space have a high moisture
content, and thus the second drying task needs to con-
tinue executing, reducing the risk of insufficient drying
and thereby improving the drying quality.
[0017] In still other embodiments, the processor is
further configured to:
execute a drying preparation task before executing the
first drying task, the drying preparation task being con-
figured to control the compressor and the fan not to
operate, and the motor to operate for a second preset
duration, where the resistive sensor operates to acquire
the humidity value not used to adjust the operating states
of the compressor, the fan and the motor, and the capa-
citive sensor operates to acquire the air moisture content
not used to adjust the operating states of the compressor,
the fan and the motor.
[0018] By setting the drying preparation task before the
drying task, the drum is driven to rotate by simple rotation
of the motor, so that the clothes to be dried can be
loosened as much as possible before being dried, there-
by reducing the risk of entanglement and knotting, en-
abling the clothes to fully contact the air in the drying
chamber, facilitating the removal of moisture during the
drying process, and improving the drying efficiency.
[0019] In some embodiments, the clothes dryer further
comprises the capacitive sensor configured to at least
acquire an air temperature value in the drum; the pro-
cessor is further configured to:
control the execution of a first drying sub-task in response
to the second drying task is executed and the air tem-
perature value is low, for example, the air temperature
value is less than a fourth threshold; the first drying sub-
task is configured to control the compressor to operate at
the second frequency, the fan to operate at a first rotation
speed, and the motor to continuously operate, where the
capacitive sensor operates to acquire the air temperature
value used to adjust the duration of the first drying sub-
task, and the capacitive sensor operates to acquire the air
temperature value not used to adjust the duration of the
first drying sub-task, and the resistive sensor operates to
acquire the humidity value not used to adjust the running
duration of the first drying sub-task.
[0020] The signal acquired by the capacitive sensor
can be separated to obtain a sensed temperature, so that
during the drying process, the rotation speed of the fan
can be adjusted according to the temperature condition,
thereby enabling reasonable utilization of drying heat to
dry the clothes to be dried, reducing ineffective output of
the air volume of the fan, and saving drying resources.
[0021] In some embodiments of the present applica-
tion, the processor is further configured to:
control the compressor to stop operating in response to
the first drying sub-task is executed and the air moisture
content is less than the third threshold; in response to
controlling the compressor to stop operating, the proces-

sor is further configured to control the fan and the motor to
continuously operate for the first preset duration, the third
threshold being less than the second threshold, where
the resistive sensor operates to acquire the humidity
value not used to adjust the first preset duration, the
capacitive sensor operates to acquire the air temperature
value that is not used to adjust the first preset duration of
the first drying sub-task, and the capacitive sensor oper-
ates to acquire the air moisture content not used to adjust
the first preset duration.
[0022] In response to a low air moisture content is
detected during the execution of the first drying sub-task,
the compressor can be turned off to terminate the first
drying sub-task, reducing the energy consumption of the
compressor, and maintaining the operation of the fan and
the motor for a period of time to loosen the clothes, so as
to increase the contact area between different parts of the
clothes and the air in the drying chamber, thereby further
reducing a small amount of moisture that may remain in
the clothes after being loosened by utilizing residual heat
and dry air.
[0023] In other embodiments, the processor is further
configured to:
control the execution of a second drying sub-task in
response to the second drying task is executed and
the air temperature value is high, for example, the air
temperature value satisfies the fourth threshold; where
the second drying sub-task is configured to control the
compressor to operate at the second frequency, the fan to
operate at a second rotation speed, and the motor to
continuously operate; where the second rotation speed is
lower than the first rotation speed.
[0024] In some embodiments, the compressor is con-
trolled to stop operating in response to the second drying
sub-task is executed and the air moisture content is less
than the third threshold; in response to controlling the
compressor to stop operating, the processor is further
configured to control the fan and the motor to continu-
ously operate for the first preset duration, the third thresh-
old being lower than the second threshold, where the
resistive sensor operates to acquire the humidity value
not used to adjust the first preset duration, the capacitive
sensor operates to acquire the air temperature value not
used to adjust the first preset duration of the first drying
sub-task, and the capacitive sensor operates to acquire
the air moisture content not used to adjust the first preset
duration.
[0025] The second drying sub-task utilizes a high air
temperature value in the drying chamber to maintain the
drying capacity of the drying chamber, and reduces the
rotation speed of the fan, thereby reducing the energy
consumption of the fan, achieving reasonable allocation
of drying resources during the drying process, and im-
proving the drying effect. The selection of the ending time
point of the second drying sub-task is consistent with the
selection of the ending time of the first drying sub-task,
both of which are determined by detecting the air moist-
ure content. The compressor may be turned off to termi-
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nate the second drying sub-task, thereby reducing the
energy consumption of the compressor, and maintaining
the operation of the fan and the motor for a period of time
to loosen the clothes, so as to increase the contact area
between different parts of the clothes and the air in the
drying chamber, thereby further reducing a small amount
of moisture that may remain in the clothes after being
loosened by utilizing residual heat and dry air.
[0026] In a second aspect, some embodiments of the
present application provide a drying control method ap-
plied to a clothes dryer, the clothes dryer comprising:

a housing, the housing being configured as an outer
casing of the clothes dryer;
a drum, the drum being disposed in the housing, and
a drying chamber being formed in the drum;
a motor, the motor being connected to the drum, and
the motor being configured to drive the drum to rotate
relative to the housing;
a compressor;
a fan, the fan being configured to deliver an airflow
into the drum;
a resistive sensor, the resistive sensor being config-
ured to at least acquire a humidity value of clothes to
be dried; and
a capacitive sensor, the capacitive sensor being
configured to at least acquire an air moisture content
in the drum.

[0027] The method comprises:

executing a first drying task, the first drying task
being configured to control the compressor to oper-
ate at a first frequency, the fan to operate, and the
motor to operate; controlling a duration of the first
drying task in operation in response to executing the
first drying task, where the resistive sensor operates
to acquire the humidity value used to adjust the
duration of the first drying task, and the capacitive
sensor operates to acquire the air moisture content
not used to adjust the duration of the first drying task;
executing a second drying task in response to the
humidity value is less than the first threshold and the
air moisture content is less than the second thresh-
old, and the second drying task being configured to
control the compressor to operate at a second fre-
quency, the fan to operate, and the motor to con-
tinuously operate, where the second frequency is
less than the first frequency; and controlling a dura-
tion of the second drying task in operation in re-
sponse to executing the second drying task, where
the capacitive sensor operates to acquire the air
moisture content used to adjust the duration of the
second drying task, and the resistive sensor oper-
ates to acquire the humidity value not used to adjust
the duration of the second drying task.

DESCRIPTION OF THE DRAWINGS

[0028] In order to more clearly describe the implemen-
tations in the embodiments of the present application or in
the related art, the accompanying drawings for describ-
ing the embodiments or the related art will be briefly
described below. Apparently, the accompanying draw-
ings in the description below show some embodiments of
the present application, and those of ordinary skill in the
art may still derive other drawings from these accompa-
nying drawings.

FIG. 1 is a schematic diagram of a clothes dryer in
some embodiments of the present application.
FIG. 2 is a first schematic diagram of a partial internal
structure of a clothes dryer in some embodiments of
the present application.
FIG. 3 is a second schematic diagram of a partial
internal structure of a clothes dryer in some embodi-
ments of the present application.
FIG. 4 is a first schematic diagram of the structure of
a sensor assembly inside a clothes dryer in some
embodiments of the present application.
FIG. 5 is a second schematic diagram of the structure
of a sensor assembly inside a clothes dryer in some
embodiments of the present application.
FIG. 6 is a third schematic diagram of the structure of
a sensor assembly inside a clothes dryer in some
embodiments of the present application.
FIG. 7 is a schematic diagram of the drying principle
of a clothes dryer provided in some embodiments of
the present application.
FIG. 8 is a first schematic flow chart of a drying
control method provided in some embodiments of
the present application.
FIG. 9 is a second schematic flow chart of a drying
control method provided in some embodiments of
the present application.
FIG. 10 is a schematic diagram of the composition of
the partial internal structure of a clothes dryer pro-
vided in some embodiments of the present applica-
tion.

Description of reference numerals:

[0029] 10. door body; 20. housing; 21. front structural
panel; 211. front support; 212. loading port; 213. horizon-
tal baffle; 22. contact rail; 23. support wheel; 30. drum; 31.
drying chamber; 32. motor; 40. sensor assembly; 41.
resistive sensor; 411. sensing strip; 42. capacitive sen-
sor; 421. sensing block; 43. sensor mounting plate; 431.
fixed plate; 432. snap-fit joint; 50. processor; 60. fan; 71.
compressor; 72. condenser; 73. evaporator.

DETAILED DESCRIPTION OF EMBODIMENTS

[0030] In order to make the objectives, implementa-
tions and advantages of embodiments of the present
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application clearer, the technical solutions in the exemp-
lary embodiments of the present application will be de-
scribed clearly and completely below with reference to
the accompanying drawings in the embodiments of the
present application. Apparently, the exemplary embodi-
ments described are some of, rather than all of, the
embodiments of the present application.
[0031] It should be noted that the brief description of
terms in the present application is only for facilitating the
understanding of the embodiments described herein-
after, and is not intended to limit the embodiments of
the present application. Unless otherwise specified,
these terms should be understood according to their
ordinary and customary meanings.
[0032] In addition, the terms "comprise" and "have", as
well as any variations thereof, are intended to cover a
non-exclusive inclusion, such that a product or device
comprising a series of components is not necessarily
limited to those components explicitly listed, but may
include other components not explicitly listed or inherent
to such product or device.
[0033] In the description of the present application, it
should be understood that orientation or position relation-
ships indicated by terms such as "center", "upper", "low-
er", "front", "rear", "left", "right", "vertical", "horizontal",
"top", "bottom", "inner", and "outer" are based on orienta-
tion or position relationships shown in the accompanying
drawings and are merely for ease of description of the
present application and simplification of the description,
rather than indicating or implying that the apparatuses or
elements referred to must have a specific orientation or
be constructed and operated in a specific orientation, and
therefore cannot be construed as limiting the embodi-
ments of the present application.
[0034] The terms "first" and "second" are configured for
descriptive purposes only and are not to be construed as
indicating or implying relative importance or implicitly
indicating the number of technical features indicated.
Thus, features limited by "first" and "second" may ex-
pressly or implicitly include one or more features. In the
description of the present application, unless otherwise
specified, "a plurality of" means two or more.
[0035] In the description of the present application, it
should be noted that, unless otherwise expressly speci-
fied or limited, the terms "disposed," "linked," and "con-
nected" shall be interpreted broadly. For example, they
may refer to a fixed connection, a detachable connection,
or an integral connection; a mechanical connection or an
electrical connection; a direct connection or an indirect
connection via an intermediate medium; or internal com-
munication between two components. The specific
meanings of the above terms in the present application
may be understood by those of ordinary skill in the art
according to specific circumstances.
[0036] In the related art, a clothes dryer adopts a
resistive humidity detection device to detect the moisture
content of clothes. The resistive humidity detection de-
vice is a contact-type detection device; that is, it is ne-

cessary to contact the clothes, and after the contact, the
moisture content of the clothes is obtained by converting
the variation in resistance value caused by moisture on
the clothes. However, this method may be accurate for
detecting the surface moisture content of clothes, but for
clothes that are entangled and wrapped, waterproof
clothes, down jackets, or in cases where the drying
amount is small, such that the clothes cannot contact
the resistive humidity detection device, the detection
method is inaccurate and cannot obtain the actual moist-
ure content. As a result, the clothes can only be dried
according to a preset fixed duration, which may cause the
clothes to be over-dried, resulting in a waste of drying
energy, or not completely dried, thereby reducing the
drying quality and affecting user experience.
[0037] In view of this, a clothes dryer provided in some
embodiments of the present application uses the detec-
tion result of a resistive sensor as a basis, and further
determines, based on the detection result of a capacitive
sensor, whether the clothes enter a supplemental drying
stage. The detection result of the capacitive sensor may
also be used to assist in determining whether the supple-
mental drying duration meets actual requirements, there-
by reducing the cases of insufficient drying or over-drying
caused by solely using the resistive detection method,
and aiming to solve the above problems in the related art.
[0038] The clothes dryer provided in the present ap-
plication is a device for removing moisture from clothes.
Those skilled in the art can understand that various
electrical appliances having a similar moisture removal
function, such as a dryer or a washing machine with a
drying function, may also be configured with the control
scheme of the present application and corresponding
device configurations.
[0039] The technical solutions in the embodiments of
the present application will be clearly and completely
described below with reference to the accompanying
drawings in the embodiments of the present application,
taking a clothes dryer as an example. Apparently, the
described embodiments are only some of the embodi-
ments of the present application, rather than all the
embodiments. Based on the embodiments of the present
application, all other embodiments obtained by those of
ordinary skill in the art without creative efforts shall fall
within the scope of protection of the present application.
[0040] It should be first noted that, in the embodiments
of the present application, when a user faces a door body
of the clothes dryer, the width direction of the clothes
dryer, that is, the left-right direction, corresponds to the X-
axis direction in the accompanying drawings; the depth
direction of the clothes dryer, that is, the depth direction of
a chamber, corresponds to the front-back direction, and
corresponds to the Y-axis direction in the accompanying
drawings; and the height direction of the clothes dryer,
that is, the up-down direction, corresponds to the Z-axis
direction in the accompanying drawings. The width of the
door body of the clothes dryer is a dimension along the X-
axis direction when the door body is closed, the thickness
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of the door body is a dimension along the Y-axis direction
when the door body is closed, and the height of the door
body is a dimension along the Z-axis direction.
[0041] FIG. 1 is a schematic diagram of a clothes dryer
in some embodiments of the present application; FIG. 2 is
a first schematic diagram of a partial internal structure of a
clothes dryer in some embodiments of the present ap-
plication. Referring to FIGS. 1 and 2, the clothes dryer in
the embodiment of the present application includes a
door body 10 and a housing 20, where the housing 20
includes a front structural panel 21, a drum 30 is disposed
inside the housing 20, a drying chamber 31 is formed
inside the drum 30, and the drying chamber 31 is con-
figured to accommodate clothes to be washed and/or
dried.
[0042] The door body 10 is mounted on the front side of
the front structural panel 21 and is configured to open or
close the drying chamber.
[0043] One drying chamber 31 may be provided, or a
plurality of drying chambers 31 may be provided, and
arranged at intervals along the height direction and/or the
width direction of the housing 20 of the clothes dryer.
[0044] In some embodiments, the door body 10 is
rotatably mounted on the housing 20 to open or close
the drying chamber 31. By way of example, the door body
10 is rotatably connected to the housing 20 through a
hinge assembly.
[0045] When a plurality of drying chambers 31 are
provided, one door body 10 may be provided, and the
plurality of drying chambers share one door body 10;
alternatively, a plurality of door bodies 10 may be pro-
vided and arranged corresponding to different drying
chambers 31.
[0046] In some embodiments, the door body 10 is also
slidably mounted on the housing 20 to open or close the
drying chamber 31.
[0047] By way of example, the door body 10 is slidably
connected to the housing 20 through a slide rail assem-
bly. When a plurality of drying chambers 31 are provided,
a plurality of door bodies 10 may be provided correspond-
ingly and are arranged in correspondence with different
drying chambers 31.
[0048] FIG. 3 is a second schematic diagram of a
partial internal structure of a clothes dryer in some em-
bodiments of the present application. Referring to FIG. 3,
a sensor assembly 40 is disposed on the rear side of the
front structural panel 21, and a humidity sensor is dis-
posed on the sensor assembly 40.
[0049] By way of example, the front structural panel 21
includes a front support 211 and a loading port 212
provided at a middle opening of the front support 211,
and an opening size of the loading port 212 is smaller than
a drum diameter of the drum 30, so as to reduce the
overflow possibility of clothes, increase the loading
amount of clothes, and further limit the front end of the
drum 30 by means of a small-diameter opening, thereby
improving rotation stability of the drum 30, and reducing
noise caused by rotational displacement.

[0050] In some embodiments, a horizontal baffle 213 is
provided at the bottom of the loading port 212, and the
horizontal baffle 213 is integrally connected with the front
support 211 to improve the overall supporting strength of
the front structural panel 21, and further limit the position
of clothes in the drum 30, thereby reducing the possibility
of automatic overflow of clothes. Meanwhile, the contact
area with clothes may be increased through a position
close to a lower portion of the drum 30, thereby facilitating
the humidity sensor disposed on the horizontal baffle 213
to contact the clothes, and further obtaining the humidity
condition inside the drum 30 through the contact.
[0051] A motor is further disposed in the housing 20,
and an output end of the motor is in transmission con-
nection with the drum 30 to drive the drum 30 to rotate,
thereby driving clothes in the drum 30 to continuously
move during the drying process, so as to achieve the
effects of loosening and increasing the drying contact
area.
[0052] Further referring to FIG. 3, in some embodi-
ments, the front structural panel 21 is further provided
with a contact rail 22 configured to be connected with the
drum 30, and support wheels 23 configured to support
stable rotation of the contact rail 22. The contact rail 22
abuts against the support wheels 23, and both the contact
rail 22 and the support wheels 23 are rotatably connected
with the front structural panel 21.
[0053] Two support wheels 23 may be provided, and
the two support wheels 23 are respectively arranged at
left and right sides of the rear end of the front structural
panel 21 and located at a lower half portion of the contact
rail 22, so as to support the contact rail 22 from both sides
and reduce the friction loss of the contact rail 22 during
rotation supporting.
[0054] FIG. 4 is a first schematic diagram of the struc-
ture of a sensor assembly inside a clothes dryer in some
embodiments of the present application; FIG. 5 is a
second schematic diagram of the structure of a sensor
assembly inside a clothes dryer in some embodiments of
the present application; and FIG. 6 is a third schematic
diagram of the structure of a sensor assembly inside a
clothes dryer in some embodiments of the present ap-
plication. Referring to FIGS. 4, 5, and 6, the humidity
sensor in the embodiments of the present application
includes a resistive sensor and a capacitive sensor,
where the resistive sensor includes a sensing strip
411, the capacitive sensor includes a sensing block
421, and a sensor mounting plate 43 is further disposed
on the housing.
[0055] By way of example, the sensor mounting plate
43 includes a fixed plate 431 and snap-fit joints 432
provided on both sides of the fixed plate 431. Corre-
sponding openings are provided on the horizontal baffle
213 at the rear end of the front structural panel 21, aligned
with the positions of the snap-fit joints 432. When the
snap-fit joints 432 are engaged into the connection ports,
the sensor mounting plate 43 can be secured to the
horizontal baffle 213, thereby allowing the humidity sen-
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sors on the sensor mounting plate 43 to contact the
clothes by taking advantage of the contact between
the horizontal baffle 213 and the clothes.
[0056] The sensor mounting plate 43 is disposed at the
bottom of the front end of an opening of the drum 30.
Since the rotation of the drum 30 drives the clothes to
move circumferentially along a drum wall, or in a para-
bolic manner, or in a rolling manner, the bottom of the
drum is a necessary path for the clothes. In some embo-
diments, lifting ribs are provided inside the drum 30,
which, on one hand, can improve the load inside the
drum, such as improving the clothes loosening capability,
and on the other hand, can push the clothes forward, so
that the clothes move toward the sensor mounting plate
43 with the assistance of the lifting ribs.
[0057] In some embodiments, a fan is further disposed
in the housing 20. The fan blows from the rear side toward
the front side of the drum 30, so that the clothes move
toward the sensor mounting plate 43 at the front side.
This facilitates contact between the sensing strip 411 of
the resistive sensor and the clothes, thereby allowing the
sensing strip 411 to acquire a sensed resistance value
from which the moisture content of the clothes can be
analyzed.
[0058] In some embodiments, the sensor mounting
plate 43 is configured in a semi-arc shape, and the
curvature of the bottom of the arc is consistent with the
curvature of the bottom end of the drum 30, thereby
increasing the probability of contact between clothes
and the sensor mounting plate in the drum.
[0059] The sensing strip 411 and the sensing block 421
are respectively arranged on left and right sides of the
sensor mounting plate 43, so that the two sensors have
equal opportunities to detect humidity.
[0060] By way of example, the sensing strip 411 and
the sensing block 421 may adopt the following distribu-
tion design:
[0061] The sensing strip 411 is configured as a strip
shape, and the direction of the strip is oblique along an arc
direction, thereby increasing the probability of contact
between the sensing strip 411 and the clothes.
[0062] One or a plurality of sensing strips 411 may be
provided, and the plurality of sensing strips 411 are ar-
ranged in parallel up and down. This not only increases
the probability of contact but also allows data from the
plurality of sensing strips 411 to be averaged and fitted,
thereby improving the accuracy of humidity detection.
[0063] The sensing block 421 is configured as a square
structure, and a plurality of sensing blocks 421 are pro-
vided and are inclined along the arc direction.
[0064] In some embodiments, the distribution of the
sensing blocks 421 on the sensor mounting plate 43 is
symmetrical with respect to the distribution of the sensing
strips 411 on the sensor mounting plate 43.
[0065] Since water is a good conductor of electricity,
and the resistance of wet clothes is low, as the clothes
gradually become dry, the resistance value gradually
increases. The resistive sensor 41 generally includes a

voltage source, a known resistor, and the sensing strip
411. The sensing strip 411 is generally made of a con-
ductive material. in response to clothes contact the sen-
sing strip 411, moisture in the clothes changes the re-
sistance value of the sensing strip 411, and the resistance
value of the sensing strip 411 is calculated by measuring
a voltage drop.
[0066] There is a certain relationship between the re-
sistance value obtained by the sensing strip 411 and a
humidity value of the clothes, and this relationship can be
obtained in advance through experiments. Generally, the
higher the humidity, the lower the resistance; and the
lower the humidity, the higher the resistance. For exam-
ple, the resistance values of the sensing strips can be
measured by using samples with different known humid-
ity values, and after statistical analysis, a calibration
curve or relationship between resistance values and
humidity values is established. In this way, based on
the resistance value obtained by the sensing strip 411
and the established calibration curve or relationship, the
humidity value corresponding to that resistance value
can be obtained, and this humidity value is the data
output by the resistive sensor 41 after acquisition.
[0067] The capacitive sensor 42, by detecting changes
in a dielectric constant of the medium within a certain
spatial distance and using the corresponding relationship
between the dielectric constant and a spatial moisture
content, enables non-contact spatial detection of the
moisture content. Since this detection is not affected
by the position of the clothes, the measurement results
are more accurate.
[0068] The corresponding relationship between the
dielectric constant and the spatial moisture content is
obtained in advance through experiments. For example,
during the pre-production testing phase of the clothes
dryer, clothes with different known moisture contents are
placed inside the drum 30 of the clothes dryer, and the
capacitive sensor 42 is used to measure their respective
dielectric constants. A corresponding relationship table
between the dielectric constant and the moisture content
is thereby obtained. The experimental data are then fitted
to derive the corresponding relationship between the
dielectric constant and the spatial moisture content, so
that in subsequent use, the clothes dryer can directly
output the corresponding spatial moisture content based
on the values detected by the capacitive sensor 42.
[0069] FIG. 7 is a schematic diagram of the drying
principle of a clothes dryer provided in some embodi-
ments of the present application. Referring to FIG. 7, the
clothes dryer includes a compressor 71, a condenser 72,
an evaporator 73, and a connecting pipeline. The com-
pressor 71 compresses a low-pressure gaseous refrig-
erant into a high-pressure and high-temperature gas-
eous refrigerant. A large amount of heat is generated
in this process. in response to the high-temperature
refrigerant passes through the condenser 72 (a first heat
exchanger), heat will be transferred to the air around the
condenser 72. The hot air is then sent into the drum 30 of
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the clothes dryer to dry the clothes. In the process of
drying the clothes, the humid and hot air is guided to pass
through the evaporator 73 (a second heat exchanger),
where the refrigerant absorbs the heat in the air, cools the
air, and condenses water vapor, and the water is col-
lected in a water tank or discharged. The cooled refrig-
erant is transported to the compressor 71 through the
connecting pipeline, so that it is compressed again by the
compressor 71 and enters the next cycle. This cycle
process enables the clothes dryer to efficiently utilize
thermal energy and reduce energy consumption.
[0070] By way of example, during the execution of the
drying task, the clothes dryer can be divided into different
drying stages according to different moisture contents,
and the processor 50 of the clothes dryer needs to control
different components to perform corresponding opera-
tions for each drying stage. The drying stages include:
[0071] Preparation stage: At this time, only the motor
32 is started to drive the drum 30 to rotate and loosen the
clothes, reducing the adverse effects of agglomeration of
the clothes during loading on drying, and also enabling
the resistive sensor 41 to contact the clothes during the
loosening process, thereby obtaining the initial humidity
value of the clothes, and then determining, based on the
initial humidity value, the duration of the first drying task in
operation in the main drying stage.
[0072] Main drying stage: the moisture content of the
clothes is 20~30% or more, and the clothes dryer needs
to execute the main drying stage at this time. In the main
drying stage, the compressor 71 is started to deliver heat
for drying the clothes into the drum 30, the fan 60 is
started to deliver airflow into the drum 30 for drying the
clothes, and the motor 32 is started to drive the drum 30 to
rotate and loosen the clothes.

Ironing stage: the moisture content of the clothes is
8~15%, and the humidity of the clothes is very sui-
table for ironing at this time, so the clothes dryer
suspends the operation of the compressor 71 and
the fan 60 at this time, so that the user can take out
the clothes from the clothes dryer for ironing in this
stage; it should be understood that this stage is a
stage where the user can take out the clothes from
the clothes dryer for ironing, that is, if the user has an
ironing demand, the processor 50 of the clothes
dryer is at a stage of suspending the operation of
each component at this stage, waiting for the user’s
ironing operation, and performing the next step of
operation only after receiving a signal from the user
to continue the operation, and if the user has no
ironing demand, this stage may be omitted, and
the process may directly proceed to the supplemen-
tal drying stage.
supplemental drying stage: the moisture content of
the clothes is 3~8%, and the clothes have reached
the final stage of drying at this time, and it is neces-
sary to determine whether to terminate the drying in
advance or extend the drying duration by using the

supplemental drying operation; this stage is also an
important stage for the main identification and pro-
cessing of the processor 50 of the present applica-
tion. Since the clothes are in the final stage of drying
during supplemental drying, from the perspective of
saving energy and avoiding over-drying, the fre-
quency of the compressor 71 can be reduced, there-
by reducing the heat delivered into the drum 30, and
further avoiding over-drying. The fan 60 and the
motor 32 will not cause over-drying of the clothes,
and therefore do not need to be decelerated or
turned off. In some embodiments, from the perspec-
tive of energy saving, if the temperature of the
clothes is high, the drying rate is also fast, and the
wind speed of the fan 60 can be reduced at this time,
so that the lower wind speed output can be used on
the premise of not affecting the drying of the clothes,
thereby further reducing energy loss.

[0073] Cold air stage (i.e., ready-to-wear stage): the
moisture content of the clothes is ‑3% to 3%, and the
clothes dryer has completed the drying task at this time,
and the drying function of the compressor 71 is turned off
if there is no other demand, waiting for the user to take out
the clothes; if a standard deviation of the detected moist-
ure content is less than a preset standard deviation
threshold, it indicates that the moisture content is stable,
and it can also indicate that the clothes are dry, and the
clothes dryer can enter the cold air stage at this time. The
possible reason for a negative moisture content value is
that the moisture content in the present application is
determined based on a corresponding relationship be-
tween the moisture content obtained from a preset re-
ference parallel experiment and the dielectric constant
acquired by the capacitive sensor 42, rather than an
absolute moisture content of the clothes. in response
to the moisture content of the clothes set in the experi-
ment is higher than the absolute moisture content, the
moisture content in the cold air stage obtained through
proportional conversion may be negative.
[0074] The following describes how the clothes dryer
implements the drying control method by taking the pro-
cessor of the clothes dryer as an execution entity, as an
example.
[0075] The technical solutions of the present applica-
tion will be described in detail below in conjunction with
specific embodiments. The following specific embodi-
ments can be combined with each other, and the same
or similar concepts or processes may not be repeated in
some embodiments.
[0076] FIG. 8 is a first schematic flow chart of a drying
control method provided in some embodiments of the
present application. As shown in FIG. 8, the method
includes the following steps:
S801. Execute a first drying task, and control a duration of
the first drying task in operation.
[0077] The first drying task corresponds to the main
drying stage in the drying stages. Execute the first drying
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task, which is configured to control the compressor to
operate at a first frequency, the fan to operate, and the
motor to operate. The resistive sensor operates to ac-
quire a humidity value used to adjust the duration of the
first drying task in operation, and the capacitive sensor
operates to acquire an air moisture content not used to
adjust the duration of the first drying task in operation.
[0078] Therefore, in response to executing the first
drying task, the processor needs to control the compres-
sor to operate at the first frequency, so that the heat
generated by the compressor is delivered into the drum
to dry the clothes by using the heat; the processor con-
trols the fan to operate at a first rotation speed, so that the
moisture on the clothes can enter the compressor cycle
faster under the drive of the airflow, thereby improving the
drying efficiency; the motor is controlled to start to drive
the drum to rotate, thereby driving the clothes in the drum
to perform a tumbling motion in the drum, changing the
contact parts of the clothes with heat and airflow, and
further improving the drying efficiency.
[0079] By way of example, during the execution of the
first drying task, the resistive sensor and the capacitive
sensor are always in operation, and the processor ac-
quires the data collected by both, but the duration of the
first drying task in operation is determined based on the
humidity value acquired by the resistive sensor, rather
than the air moisture content acquired by the capacitive
sensor, so that a conventional resistive sensor can be
used to quickly determine the drying degree of the
clothes. The resistive sensor has a larger detection range
for humidity than the capacitive sensor, and there is no
need to obtain a fitted moisture content through a large
number of experiments like the capacitive sensor. Using
the resistive sensor to detect and determine the humidity
of the clothes is simple over a large range, the computa-
tional complexity of the processor can be reduced com-
pared with the capacitive sensor.
[0080] Since the humidity in the drum continuously
decreases during the operation of the compressor, the
humidity value corresponding to the detected sensed
resistance value can be determined based on the preset
corresponding relationship between the sensed resis-
tance value and the moisture content by using the sensed
resistance value acquired by the resistive sensor.
[0081] The preset corresponding relationship between
the sensed resistance value and the air moisture content
is obtained through the sensed resistance values of
clothes with different moisture contents detected in ad-
vance.
[0082] In some embodiments, the first drying task is in
the main drying stage during the drying task of the clothes
dryer, and a processor is disposed in the clothes dryer,
used to control the running duration of the main drying
stage.
[0083] The first drying task is configured to control the
compressor to operate, so that the moisture contained in
the clothes in the drum is compressed, collected, and
discharged together with the air. Since the moisture

content in the clothes is high at this time, the compressor
needs to maintain operation at a high frequency com-
pared with the final drying stage, thereby improving the
drying efficiency.
[0084] In addition, the first drying task is also config-
ured to operate the fan. The operation of the fan can
enhance the circulation of air in the drum, so that moisture
in the clothes is continuously transferred into the air, and
then the moisture in the air is continuously removed by
the compressor.
[0085] In addition, the first drying task is also config-
ured to operate the motor. The operation of the motor
causes the drum to rotate, thereby tumbling the clothes to
be dried inside the drum, increasing the contact area
between the clothes and the air, and continuously redu-
cing the moisture content in the clothes.
[0086] S802. Execute a second drying task in re-
sponse to the humidity value is less than the first thresh-
old, and the air moisture content is less than the second
threshold.
[0087] The second drying task corresponds to the
supplemental drying stage in the drying stages. Execute
the second drying task, which is configured to control the
compressor to operate at a second frequency, the fan to
operate, and the motor to continuously operate, the
second frequency being lower than the first frequency.
[0088] The processor obtains the humidity value ac-
quired by the resistive sensor, and the humidity value is a
humidity value corresponding to the resistance value
after the sensing strip in the resistive sensor contacts
the clothes.
[0089] To further improve the detection accuracy, the
processor then obtains the detection result of the capa-
citive sensor from the capacitive sensor, that is, the
capacitive sensor detects the dielectric constant in the
drying chamber in the drum.
[0090] Since the humidity value is obtained based on
the resistive sensor, its result is strongly dependent on
the contact between the resistive sensor and the clothes.
in response to the humidity value detected by the resis-
tive sensor is lower than the humidity value for completing
the main drying stage, to improve the detection accuracy,
auxiliary determination based on the air moisture content
corresponding to the capacitive sensor is increased.
[0091] Since the capacitive sensor detects the humid-
ity in the space, which includes the parts of the clothes
that cannot contact the resistive sensor, the air moisture
content can be used to further assist in determining
whether the undetected parts meet the completion con-
dition of the main drying stage in the drying operation.
[0092] Therefore, the dielectric constant acquired by
the capacitive sensor is obtained, and the air moisture
content in the drum is determined based on the preset
corresponding relationship between the dielectric con-
stant and the air moisture content.
[0093] The preset corresponding relationship between
the dielectric constant and the moisture content is ob-
tained by detecting the dielectric constants of clothes with
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different moisture contents in advance.
[0094] By way of example, humidity-related signal va-
lues, such as a sensed resistance value obtained by the
resistive sensor and a dielectric constant obtained by the
capacitive sensor, are initial data that require preproces-
sing, including filtering, averaging, statistical processing,
and normalization, to obtain humidity-related signal va-
lues of the drying device. Since the resistive sensor and
the capacitive sensor are of different types, the signal
values need to be processed separately to obtain a
corresponding humidity value and air moisture content,
respectively.
[0095] Filtering is performed on signal values by the
underlying algorithm to enhance the effective signal out-
put; averaging is mainly used for filtering, and normal-
ization is primarily achieved by fitting a functional rela-
tionship based on experiments.
[0096] It should be noted that the above data prepro-
cessing methods belong to the related technology and
are not the main inventive points of the present applica-
tion; therefore, further details of the processing are not
described herein.
[0097] In some embodiments, when the first threshold
is 4%, a corresponding resistance value detected by the
sensing strip is 53500, and when the humidity value is
less than or equal to 4%, the corresponding resistance
value is greater than or equal to 53500, indicating that
most of the clothes to be dried in the drum have been
dried at this time. 53500 is a humidity signal value related
to the humidity in the drying device obtained by proces-
sing the sensed resistance value obtained by the resis-
tive sensor through data preprocessing means such as
filtering, averaging, statistical analysis, and normaliza-
tion.
[0098] In some embodiments, the second threshold is
10%, and when the air moisture content is less than or
equal to 10%, it is further determined that the air moisture
in the drying chamber is low, and it is indirectly deter-
mined that the clothes to be dried in the drum have ended
the main drying stage in the above drying stages and can
enter the next drying stage, such as the supplemental
drying stage.
[0099] S803. Control the execution of the duration of
the second drying task in operation.
[0100] The capacitive sensor operates to acquire an air
moisture content used to adjust the duration of the sec-
ond drying task, and the resistive sensor operates to
acquire a humidity value not used to adjust the duration
of the second drying task in operation.
[0101] Since the second drying task needs to dry the
clothes more gently to avoid over-drying, the compressor
can be controlled to operate at the second frequency, and
the second frequency is set to be lower than the first
frequency, thereby reducing the drying temperature to
reduce the damage to the clothes caused by high tem-
perature and reduce the risk of over-drying damage.
Since the drying airflow has no negative impact on the
over-drying result of the clothes, there is no need to

reduce the rotation speed of the fan, and the processor
controls the fan to operate at the first rotation speed, so
that the moisture on the clothes can enter the compressor
cycle faster under the drive of the airflow, thereby im-
proving the drying efficiency. Similar to the first drying
task, the motor is controlled to start to drive the drum to
rotate, thereby causing the clothes in the drum to perform
a tumbling motion in the drum, changing the contact parts
of the clothes with heat and airflow, and further improving
the drying efficiency.
[0102] By way of example, during the execution of the
second drying task, the resistive sensor and the capaci-
tive sensor are always in operation, and the processor will
obtain the data acquired by both, but the running duration
of the compressor and the fan is determined based on the
air moisture content acquired by the capacitive sensor,
rather than the humidity value acquired by the resistive
sensor, so that the characteristic of the capacitive sensor
that can acquire the air moisture content inside the drum
is utilized to reflect the humidity of the clothes more
accurately. Compared with the resistive sensor, it can
reflect the internal humidity condition of tangled, knotted,
or highly fluffy clothes more accurately, and reduce the
phenomenon of incomplete drying of clothes caused by
insufficient setting of drying duration.
[0103] In some embodiments, the second drying task
is in the supplemental drying stage during the drying task
of the clothes dryer.
[0104] In this embodiment, by arranging a resistive
sensor that can detect the humidity of the clothes and
a capacitive sensor that can detect the spatial moisture
content of the drying space at the same time, the drying
stage is determined based on the humidity of the clothes
detected by the capacitive sensor, and the spatial moist-
ure content is used as auxiliary determination of the start
and end time of the supplemental drying stage, thereby
improving the accuracy of dryness determination of the
clothes, improving the drying quality of the clothes and
reducing the meaningless loss of drying energy.
[0105] Based on the above embodiment, in response
to the humidity value acquired by the processor from the
resistive sensor is less than the first threshold during the
execution of the first drying task, and the air moisture
content acquired by the capacitive sensor exceeds the
second threshold, the duration of the first drying task in
operation may be extended under control, such that the
air moisture content acquired by the capacitive sensor is
less than the second threshold.
[0106] In response to executing the first drying task, the
processor controls the resistive sensor and the capaci-
tive sensor to operate continuously, and the increased
duration of the first drying task in operation is determined
based on the air moisture content acquired by the capa-
citive sensor, rather than the humidity value acquired by
the resistive sensor, so that the required extended dura-
tion can be determined more accurately.
[0107] By way of example, before the clothes dryer
leaves the factory, the corresponding relationship be-
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tween the remaining drying duration and the moisture
content acquired by the capacitive sensor can be ob-
tained through experimental tests, so that the corre-
sponding relationship between different moisture con-
tents and the extended duration of the first drying task in
operation can be obtained by fitting according to the
acquired corresponding relationship.
[0108] For example, in response to the moisture con-
tent acquired by the capacitive sensor is 15%, the re-
maining drying duration until the end of the first drying
task is recorded as 10 min, and in response to the dura-
tion of the first drying task in operation has been reduced
to 0 and the measured moisture content is 15% at this
time, it is inferred that the extended duration of the first
drying task in operation is 10 min.
[0109] In some embodiments, based on the above
embodiment, the completion of the second drying task
can be determined in the following manner: control the
compressor and the fan to be turned off to terminate the
drying task, but maintain the motor to operate for a first
preset duration and then be turned off, so that the heat of
the tangled parts of the clothes can be released during
the loosening process.
[0110] By way of example, after the completion of the
second drying task, the clothes dryer can enter the cold
air stage in the drying stages. In the cold air stage, the
processor presets a running duration of the motor in the
cold air stage, that is, the first preset duration, for exam-
ple, 2 min. The first preset duration is not affected by the
data acquired by the resistive sensor and the capacitive
sensor.
[0111] In some embodiments, in the cold air stage,
since the clothes have been dried, the fan for assistant
drying is usually in a turned-off state, but the fan can also
be preset according to actual needs to operate synchro-
nously with the motor, for example, accelerating cooling
through the fan.
[0112] Specifically, the conditions for determining the
completion of the second drying task include:
Condition 1: Completion of the duration of the second
drying task in operation.
[0113] Since the duration of the second drying task in
operation is determined based on the moisture content
detected by the capacitive sensor, upon completion of the
determined duration of the second drying task in opera-
tion, if no other control feedback signal is received, the
second drying task may be determined to be completed.
[0114] For example, in a case where signal feedback
from the capacitive sensor or other components be-
comes abnormal during execution of the second drying
task, the drying task may be terminated based on a preset
duration of the second drying task in operation, thereby
reducing the risk of over-drying and energy loss caused
by prolonged over-drying. That is, time-based control
serves as a fallback control scheme for the drying task.
[0115] It should be understood that under the condition
where Condition 1 is satisfied, if the detected air moisture
content does not meet a required threshold, the second

drying task is not terminated. For example, after comple-
tion of the duration of the second drying task in operation,
in response to the air moisture content exceeds a third
threshold, the second drying task continues to be exe-
cuted.
[0116] Condition 2: Before completion of the duration
of the second drying task in operation, the air moisture
content acquired by the capacitive sensor is less than the
third threshold, the third threshold being lower than the
second threshold.
[0117] During execution of the second drying task, due
to differences in fabric materials, load weight, and other
factors, the actually determined duration of the second
drying task in operation may be consistent with an actu-
ally required running duration. Therefore, the remaining
drying duration may be determined based on the air
moisture content acquired by the capacitive sensor in
real time, thereby further improving the accuracy of de-
termining the drying duration.
[0118] In some embodiments, the third threshold is 3%.
In response to the air moisture content is less than 3%,
the processor controls the second drying task to termi-
nate. A first preset duration is 2 min. After the drying task
is terminated, the motor is maintained in operation for 2
min before being shut down. During the 2-min period in
which the motor drives the rotation of the drum, the
clothes are tumbled within the drying chamber, thereby
increasing the degree of loosening of the clothes and
further increasing the contact area between the clothes
and the air within the drying chamber, so as to reduce the
moisture content of the clothes.
[0119] Condition 3: During a third preset duration, the
variation amount of the air moisture content acquired by
the capacitive sensor is less than a preset variation
threshold.
[0120] When the variation amount of the air moisture
content acquired by the capacitive sensor is small, such a
condition generally occurs only when the remaining
moisture is insufficient to be further removed, indicating
that the clothes have reached a dried state, and the
second drying task may be terminated.
[0121] In some embodiments, the capacitive sensor
actually detects a spatial dielectric constant. Therefore,
when no corresponding relationship between the dielec-
tric constant detected by the capacitive sensor and the air
moisture content is preset, whether the second drying
task has been completed can be directly determined
based on the variation of the dielectric constant, without
converting it into the air moisture content.
[0122] For example, based on the dielectric constant
acquired by the capacitive sensor during the third preset
duration, a fitted mean value and a fitted standard devia-
tion corresponding to the dielectric constant are deter-
mined. If the fitted mean value corresponding to the
dielectric constant is less than a mean threshold and
the fitted standard deviation corresponding to the dielec-
tric constant is less than a standard deviation threshold,
the compressor is turned off, and the drying operation is
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completed.
[0123] In some embodiments, the third preset duration
is 2 min, the mean threshold is 500, and the standard
deviation threshold is 100. If, for a continuous 2-min
period, the fitted mean value of the dielectric constant
is less than 500 and the fitted standard deviation is less
than 100, the supplemental drying is terminated in ad-
vance.
[0124] The above approach further defines the method
for calculating the supplemental drying duration using the
capacitive sensor. By fitting the mean and standard de-
viation, the instability of sensor sampling can be reduced:
the mean filters out abnormal values to improve calcula-
tion accuracy, while the standard deviation assists in
determining the uniformity of drying. That is, the higher
the uniformity, the more accurate the dryness determina-
tion conditions.
[0125] In this embodiment, the end time of the second
drying task is defined, and the capacitive sensor is used
to further precisely determine the completion time point.
This fully utilizes drying resources to enhance the drying
effect on clothes, while also employing a time-based
fallback scheme to reduce over-drying and drying re-
source waste caused by sensor failures. In addition, by
optimizing the capacitive sensor data processing meth-
od, the computational complexity is reduced, the proces-
sing efficiency of the processor is improved, and conse-
quently, the drying effect on clothes is further enhanced.
[0126] Before performing step S801 in the above em-
bodiments, the method may further include the following
step:
S800. Control the compressor and the fan to stop oper-
ating, and control the motor to continuously run for a
second preset duration.
[0127] This operation corresponds to the preparation
stage in the drying stages. While controlling the motor to
run for the second preset duration, the processor controls
the resistive sensor and the capacitive sensor to continue
operating, and neither the resistive sensor nor the capa-
citive sensor is used to control the operating state of the
compressor, the fan, or the motor.
[0128] The continuous operation of the motor may
cause the drum to rotate alternately in forward and re-
verse directions, thereby reducing the risk of clothes
tangling in the drum and improving the drying effect.
[0129] In this embodiment, before executing the drying
task, the motor is controlled to operate so that the clothes
are loosened in the drum, thereby reducing the likelihood
of tangling and increasing the contact area between the
clothes and the drying resources during the drying task,
which in turn improves the drying effect on the clothes.
[0130] In some embodiments, the second preset dura-
tion is 1 min. After the clothes dryer starts, the motor is
first driven to run for 1 min, causing the drum to rotate and
driving the clothes to rotate in the drum for 1 min, achiev-
ing loosening and completing the preparation stage. It
should be understood that the motor runs alternately in
forward and reverse directions for 1 min, so that the drum

rotates clockwise and counterclockwise, thereby loosen-
ing the clothes. This stage is only a pre-treatment for the
clothes to be dried, and does not dry the clothes, so the
compressor and the fan do not need to be activated.
[0131] After performing step S803 in the above embo-
diments, the method may further include the following
step:
S804. Continue the execution of the second drying task in
response to the duration of the second drying task in
operation has been completed, and the air moisture
content acquired by the capacitive sensor exceeds the
third threshold.
[0132] During the execution of the second drying task,
the processor controls the resistive sensor and the ca-
pacitive sensor to continuously operate. The resistive
sensor is not used to control the extension of the duration
of the second drying task in operation, whereas the
capacitive sensor is used to control the extension of
the duration of the second drying task in operation.
[0133] Specifically, the extended duration is related to
the air moisture content, reflecting that there may still be
undried portions inside the clothes. This may occur be-
cause the initially set running duration for the second
drying task is inaccurate; that is, the preset correspond-
ing relationship between the dielectric constant and the
air moisture content obtained from factory experiments
may not be sufficiently accurate, or the actual clothes
load differs from the clothes load used in factory experi-
ments, resulting in a mismatched air moisture content.
[0134] Therefore, to further improve dryness determi-
nation accuracy and reduce the risk of partially dried
clothes, the duration of the second drying task in opera-
tion can be re-determined based on real-time feedback
from the capacitive sensor during execution of the sec-
ond drying task.
[0135] In some embodiments, when the third threshold
is 1%, if the air moisture content acquired by the capa-
citive sensor is greater than or equal to the third threshold
(e.g., ≥1%), it indicates that the moisture content in the
drying chamber is high, and since the clothes are a main
moisture-bearing medium in the drying chamber, further
drying is required. Consequently, the supplemental dry-
ing stage, i.e., the second drying task, still needs to be
performed. Conversely, if the air moisture content is less
than the third threshold ahead of schedule (e.g., <1%
during the execution of the second drying task), the
second drying task may be ended according to the con-
ditions for determining the completion of the second
drying task as described in the above embodiments,
thereby completing the supplemental drying stage.
[0136] In this embodiment, the air moisture content
acquired by the capacitive sensor during the execution
of the second drying task is used to determine the hu-
midity in the drum in real time, thereby further improving
dryness determination accuracy, reducing the risk of
insufficient drying of clothes when ending the second
drying task solely based on time, and enhancing the
drying effect.
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[0137] In some embodiments, the capacitive sensor
may also be configured to acquire at least an air tem-
perature value in the drum. Similar to how the air moisture
content is obtained by analyzing data, including the spa-
tial dielectric constant acquired by the capacitive sensor,
the air temperature value can also be obtained by ana-
lyzing the spatial dielectric constant.
[0138] Since the air temperature value in the drum has
a certain impact on the drying efficiency and is mainly
determined by the operating state of the compressor, the
operating states of the components of the clothes dryer
may be adjusted in combination with the air temperature
value to achieve an optimal drying effect using minimal
drying resources.
[0139] FIG. 9 is a second schematic flow chart of a
drying control method provided in some embodiments of
the present application. Referring to FIG. 9, based on the
above embodiments, during execution of the second
drying task, the drying task is implemented by the follow-
ing steps:
S901. Determine whether the air temperature value ac-
quired by the capacitive sensor is lower than a fourth
threshold; if yes, execute S902-S904; if not, execute
S905-S907.
[0140] S902. Control execution of the second drying
sub-task.
[0141] The second drying sub-task is configured such
that the compressor operates at a second frequency, the
fan operates at a second rotation speed, and the motor
continuously operates; the second rotation speed is low-
er than the first rotation speed. During the execution of
the second drying sub-task, the processor controls the
resistive sensor and the capacitive sensor to continue
operating, and the humidity value acquired by the resis-
tive sensor is not used to control the running duration of
the second drying sub-task. The air temperature value
acquired by the capacitive sensor is used to control the
running duration of the second drying sub-task.
[0142] S903. Determine whether the air moisture con-
tent acquired by the capacitive sensor is lower than the
third threshold; if yes, execute S903; if not, continue
executing the second drying sub-task.
[0143] S904. Control the compressor to stop operat-
ing, and control the fan and the motor to continuously
operate for the first preset duration.
[0144] The third threshold is lower than the second
threshold. While controlling the fan and motor to continue
operating for the first preset duration, the processor
controls the resistive sensor and the capacitive sensor
to continue operating, and neither the resistive sensor
nor the capacitive sensor is used to control the operating
states of the fan and the motor.
[0145] S905. Control execution of the first drying sub-
task.
[0146] The first drying sub-task is configured such that
the compressor operates at the second frequency, the
fan operates at the first rotation speed, and the motor
continuously operates. During execution of the first dry-

ing sub-task, the capacitive sensor operates to acquire
an air temperature value used to adjust the duration of the
first drying sub-task, and the resistive sensor operates to
acquire a humidity value not used to adjust the duration of
the first drying sub-task.
[0147] S903. Determine whether the air moisture con-
tent acquired by the capacitive sensor is lower than the
third threshold; if yes, execute S903; if not, continue
executing the first drying sub-task.
[0148] S904. Control the compressor to stop operat-
ing, and control the fan and the motor to continuously
operate for the first preset duration.
[0149] The third threshold is lower than the second
threshold. While controlling the fan and motor to continue
operating for the first preset duration, the processor
controls the resistive sensor and the capacitive sensor
to continue operating, and neither the resistive sensor
nor the capacitive sensor is used to control the operating
states of the fan and the motor.
[0150] In some embodiments, the fourth threshold is
50°C, the first frequency of the compressor is 60 Hz, the
second frequency is 45 Hz, the first rotation speed of the
fan is 2500 rpm, and the second rotation speed is 2300
rpm. When entering the supplemental drying stage to
execute the second drying task, if the air temperature
value acquired by the capacitive sensor is greater than
50°C, the compressor frequency can be reduced, and
simultaneously, the fan speed can also be reduced,
thereby reducing energy loss from both aspects; and
with high-temperature assistance, the drying efficiency
is not significantly affected. When the air temperature
value is not greater than 50°C, although the compressor
frequency may be reduced to avoid adverse effects of
over-drying on the clothes, the fan speed may be main-
tained at the original rotation speed, thereby utilizing
airflow that does not damage the clothes to improve
drying efficiency.
[0151] In this embodiment, by adding a drum tempera-
ture detection function, the allocation of drying resources
is further optimized. High drying efficiency in high-tem-
perature conditions allows reduction of the fan speed to
save energy, while in low-temperature conditions, the fan
runs at a higher rotation speed to improve drying effi-
ciency.
[0152] In some embodiments, for determining the re-
maining drying duration, besides using the above meth-
ods, more precise duration determination may be per-
formed according to the actual configuration of the
clothes dryer.
[0153] The clothes dryer further includes a vision sen-
sor, which is configured to conduct classified statistics
based on acquired images and determine the type of
clothes using a preset classification model. The types of
clothes include a first type and a second type, where the
first type has a higher water absorption rate than the
second type.
[0154] Therefore, during the second stage ofexecuting
the drying task, the following cases are also considered:
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Case 1: During the second stage of the drying task, if the
clothes are of the first type, the second duration is de-
termined as a supplemental drying duration.
[0155] Case 2: During the second stage of the drying
task, if the clothes are of the second type, the third
duration is determined as a supplemental drying dura-
tion, the second duration being greater than the third
duration.
[0156] By way of example, the first type includes
clothes with strong water absorption, such as cotton or
linen, and the second type includes clothes with low water
absorption, such as silk or polyester. In the above embo-
diments, the corresponding remaining drying duration
can be determined based on the clothes load and the
moisture content. The remaining drying duration is de-
termined based on the initially determined supplemental
drying duration, which is usually determined based on the
detection results of the resistive sensor or a preset pro-
gram duration and may not be accurate.
[0157] Therefore, before executing the second stage,
the corresponding supplemental drying duration can first
be determined based on the type of clothes, so that the
clothes can be classified and processed in more precise
time segments, improving the clothes handling effect.
[0158] In this embodiment, the images obtained by the
vision sensor can be used for further material analysis,
thereby determining a supplemental drying duration cor-
responding to the analyzed material, which helps reduce
over-drying or insufficient drying, thereby improving the
drying quality of clothes.
[0159] FIG. 10 is a schematic diagram of the structural
composition of a clothes dryer provided in some embodi-
ments of the present application. Referring to FIG. 10, the
clothes dryer provided by the present application in-
cludes a resistive sensor 41, a capacitive sensor 42, a
motor 32, a compressor 71, a fan 60, and a processor 50.
The processor 50 is connected to the resistive sensor 41,
the capacitive sensor 42, the motor 32, the compressor
71, and the fan 60, respectively.
[0160] The resistive sensor 41 is configured to at least
acquire a humidity value of clothes to be dried and
transmit the acquired humidity value to the processor
50. The capacitive sensor 42 is configured to at least
acquire an air moisture content in the drum 30 and
transmit the acquired air moisture content to the proces-
sor 50.
[0161] The processor 50 is further configured to exe-
cute the methods in the above embodiments and control
the operating states of the motor 32, the compressor 71,
and the fan 60.
[0162] The present application further provides a com-
puter-readable storage medium, which may include var-
ious media capable of storing program codes, such as a
USB drive, portable hard drive, read-only memory
(ROM), random-access memory (RAM), magnetic disc,
or optical disc. Specifically, the computer-readable sto-
rage medium stores program instructions configured for
the methods in the above embodiments.

[0163] The present application further provides a pro-
gram product, which includes execution instructions
stored on a readable storage medium. At least one con-
trol module of the clothes dryer can read the execution
instructions from the readable storage medium, and the
at least one control module executes the instructions to
enable the clothes dryer to implement the methods pro-
vided by the various embodiments of the present appli-
cation.
[0164] Finally, it is should be noted that: the above
embodiments are only used to illustrate the technical
solution of the present application, not to limit it; although
the present application has been illustrated in detail by
referring to the aforementioned embodiments, those of
ordinary skill in the art should understood that: they can
still can make modification to the technical solution re-
corded in each foregoing embodiment, or make equiva-
lent replacement to part of or all the technical features
thereof, but these modifications or replacements does
not make the nature of the corresponding technical solu-
tion departing from the scope of the technical solution of
each embodiment of the present application.
[0165] For the convenience of explanation, the fore-
going description has been made in conjunction with
specific embodiments. However, the above exemplary
discussions are not intended to be exhaustive or to limit
the embodiments to the specific forms disclosed above.
Based on the above teachings, various modifications and
variations can be derived. The selection and description
of the above embodiments are intended to better explain
the principles and practical applications, thereby en-
abling those skilled in the art to better use the embodi-
ments and various modified embodiments suitable for
specific usage considerations.

Claims

1. A clothes dryer, comprising:

a housing, the housing being configured as an
outer casing of the clothes dryer;
a drum, the drum being disposed in the housing,
and a drying chamber being formed in the drum;
a motor, the motor being connected to the drum,
and the motor being configured to drive the drum
to rotate relative to the housing;
a compressor;
a fan, the fan being configured to deliver an
airflow into the drum;
a resistive sensor, the resistive sensor being
configured to at least acquire a humidity value
of clothes to be dried;
a capacitive sensor, the capacitive sensor being
configured to at least acquire an air moisture
content in the drum; and
a processor, the processor being configured to:
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execute a first drying task, the first drying
task being configured to control the com-
pressor to operate at a first frequency, the
fan to operate, and the motor to operate;
and the processor being further configured
to control a duration of the first drying task in
operation in response to executing the first
drying task, wherein the resistive sensor
operates to acquire the humidity value used
to adjust the duration of the first drying task,
and the capacitive sensor operates to ac-
quire the air moisture content not used to
adjust the duration of the first drying task;
and
execute a second drying task in response to
the humidity value is less than a first thresh-
old and the air moisture content is less than
a second threshold, the second drying task
being configured to control the compressor
to operate at a second frequency, the fan to
operate, and the motor to continuously op-
erate, wherein the second frequency is less
than the first frequency; and the processor
being further configured to control a dura-
tion of the second drying task in operation in
response to executing the second drying
task, wherein the capacitive sensor oper-
ates to acquire the air moisture content
used to adjust the duration of the second
drying task, and the resistive sensor oper-
ates to acquire the humidity value not used
to adjust the duration of the second drying
task.

2. The clothes dryer according to claim 1, wherein the
processor is further configured to:
continue executing the first drying task in response to
the humidity value is less than the first threshold, and
the air moisture content exceeds the second thresh-
old.

3. The clothes dryer according to claim 1, wherein the
processor is further configured to:
control the second drying task to terminate in re-
sponse to the processor satisfies a preset condition,
the compressor and the fan to stop operating in
response to the second drying task terminates,
and the motor to continuously operate for a first
preset duration and then stop operating.

4. The clothes dryer according to claim 3, wherein the
preset condition is that the duration of the second
drying task in operation is completed.

5. The clothes dryer according to claim 3, wherein the
preset condition is that the duration of the second
drying task in operation is incomplete, and the air
moisture content is less than a third threshold,

wherein the third threshold is lower than the second
threshold.

6. The clothes dryer according to claim 3, wherein the
preset condition is that, within a third preset duration
of the duration of the second drying task in operation
that is incomplete, a variation amount of the air
moisture content is less than a preset variation
threshold.

7. The clothes dryer according to claim 4, wherein the
processor is further configured to:
continue executing the second drying task in re-
sponse to the duration of the second drying task in
operation is completed, and the air moisture content
exceeds a third threshold.

8. The clothes dryer according to claim 1, wherein the
processor is further configured to:

execute a drying preparation task before ex-
ecuting the first drying task;
wherein the drying preparation task is config-
ured to control the compressor and the fan not to
operate, and control the motor to operate for a
second preset duration, wherein the resistive
sensor operates to acquire the humidity value
not used to adjust operating states of the com-
pressor, the fan, and the motor, and the capa-
citive sensor operates to acquire the air moisture
content not used to adjust operating states of the
compressor, the fan, and the motor.

9. The clothes dryer according to claim 1, further com-
prising the capacitive sensor configured to at least
acquire an air temperature value in the drum, where-
in the processor is further configured to:
control execution of a first drying sub-task in re-
sponse to the second drying task is executed and
the air temperature value exceeds a fourth threshold,
the first drying sub-task being configured to control
the compressor to operate at a second frequency,
the fan to operate at a first rotation speed, and the
motor to continuously operate, wherein the capaci-
tive sensor operates to acquire the air moisture
content used to adjust a duration of the first drying
sub-task, the capacitive sensor operates to acquire
the air temperature value not used to adjust the
duration of the first drying sub-task, and the resistive
sensor operates to acquire the humidity value not
used to adjust the duration of the first drying sub-
task.

10. The clothes dryer according to claim 9, wherein the
processor is further configured to:

control the compressor to stop operating in re-
sponse to the first drying sub-task is executed
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and the air moisture content is less than a third
threshold;
wherein the processor, in response to control-
ling the compressor to stop operating, is further
configured to control the fan and the motor to
continuously operate for a first preset duration,
and the third threshold being less than the sec-
ond threshold; wherein the resistive sensor op-
erates to acquire the humidity value not used to
adjust the first preset duration, the capacitive
sensor operates to acquire the air temperature
value not used to adjust the first preset duration
of the first drying sub-task, and the capacitive
sensor operates to acquire the air moisture con-
tent not used to adjust the first preset duration.

11. The clothes dryer according to claim 9, wherein the
processor is further configured to:
control execution of a second drying sub-task in
response to the second drying task is executed
and the air temperature value is less than the fourth
threshold; wherein the second drying sub-task is
configured to control the compressor to operate at
the second frequency, the fan to operate at a second
rotation speed, and the motor to continuously oper-
ate; wherein the second rotation speed is less than
the first rotation speed.

12. The clothes dryer according to claim 11, wherein the
processor is further configured to:

control the compressor to stop operating in re-
sponse to the second drying sub-task is exe-
cuted and the air moisture content is less than a
third threshold;
wherein the processor, in response to control-
ling the compressor to stop operating, is further
configured to control the fan and the motor to
continuously operate for a first preset duration,
and the third threshold being less than the sec-
ond threshold; wherein the resistive sensor op-
erates to acquire the humidity value not used to
adjust the first preset duration, the capacitive
sensor operates to acquire the air temperature
value not used to adjust the first preset duration
of the first drying sub-task, and the capacitive
sensor operates to acquire the air moisture con-
tent not used to adjust the first preset duration.

13. A drying control method applied to a clothes dryer,
wherein the clothes dryer comprises:

a housing, the housing being configured as an
outer casing of the clothes dryer;
a drum, the drum being disposed in the housing,
and a drying chamber being formed in the drum;
a motor, the motor being connected to the drum,
and the motor being configured to drive the drum

to rotate relative to the housing;
a compressor;
a fan, the fan being configured to deliver an
airflow into the drum;
a resistive sensor, the resistive sensor being
configured to at least acquire a humidity value
of clothes to be dried; and
a capacitive sensor, the capacitive sensor being
configured to at least acquire an air moisture
content in the drum; and
the method comprises:

executing a first drying task, the first drying
task being configured to control the com-
pressor to operate at a first frequency, the
fan to operate, and the motor to operate;
controlling a duration of the first drying task
in operation in response to executing the
first drying task, wherein the resistive sen-
sor operates to acquire the humidity value
used to adjust the duration of the first drying
task, and the capacitive sensor operates to
acquire the air moisture content not used to
adjust the duration of the first drying task;
and
executing a second drying task in response
to the humidity value is less than a first
threshold and the air moisture content is
less than a second threshold, and the sec-
ond drying task being configured to control
the compressor to operate at a second fre-
quency, the fan to operate, and the motor to
continuously operate, wherein the second
frequency is less than the first frequency;
and controlling a duration of the second
drying task in operation in response to ex-
ecuting the second drying task, wherein the
capacitive sensor operates to acquire the
air moisture content used to adjust the dura-
tion of the second drying task, and the re-
sistive sensor operates to acquire the hu-
midity value not used to adjust the duration
of the second drying task.
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