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(54) CONTROL METHOD, APPARATUS AND DEVICE, AND COMPUTER-READABLE STORAGE 
MEDIUM

(57) A control method, apparatus and device, and a
computer-readable storage medium, which are applied
to a laundry processing device. The method comprises:
when it is determined that the rotational speed of a tub
body (21) of a laundry processing device (20) reaches a

first rotational speed, controlling a steam generation ap-
paratus (25) of the laundry processing device (20) to stop
generating steam, wherein the first rotational speed is
greater than or equal to a critical rotational speed.
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application is filed based on and claims
priority to Chinese Patent application No.
202110378907.1 filed on April 8, 2021 and entitled "CON-
TROL METHOD, APPARATUS AND DEVICE, AND
COMPUTER-READABLE STORAGE MEDIUM", the
contents of which are hereby incorporated by reference
in its entirety.

TECHNICAL FIELD

[0002] The application relates to the technical field of
automatic control, and in particular to a control method,
a control apparatus, a control device, and a computer-
readable storage medium.

BACKGROUND

[0003] A clothes dryer is a cleaning-type household
appliance which instantly evaporates and dries moisture
in washed clothes by using electric heating. It is espe-
cially required in the winter of northern areas and the
"returning to the south" weather of southern areas where
clothes are difficult to dry. With the continuous improve-
ment of living standards, people’s requirements for cloth-
ing become higher and higher.
[0004] Most of traditional clothes dryers dry the clothes
by way of hot air circulation. Although the hot air may
implement certain care effects such as sterilization, de-
odorization and other care effects of the clothes, the care
effects are not apparent.

SUMMARY

[0005] In view of this, embodiments of the application
provide a control method, a control apparatus, a control
device, and a computer-readable storage medium.
[0006] An embodiment of the application provides a
control method, the control method is applied to a clothes
treatment device, and includes the following operations.
[0007] It is determined that a rotational speed of a tub
body of the clothes treatment device reaches a first ro-
tational speed, and a steam generation apparatus of the
clothes treatment device is controlled to stop generating
steam. The first rotational speed is equal to or greater
than a critical rotational speed.
[0008] In some embodiments, the method may further
include the following operations.
[0009] The clothes treatment device is controlled to op-
erate in a first operation mode.
[0010] The first operation mode includes: turning off
the steam generation apparatus, turning on a drying fan
of the clothes treatment device, and turning on a drying
heater of the clothes treatment device.
[0011] In some embodiments, the method may include

the following operations.
[0012] The clothes treatment device is controlled to op-
erate in a second operation mode.
[0013] The second operation mode includes: turning
on the steam generation apparatus, turning on a drying
fan of the clothes treatment device, and turning on a dry-
ing heater of the clothes treatment device.
[0014] In some embodiments, the method may include
the following operations.
[0015] The tub body is controlled to operate at a second
rotational speed and then operate at a third rotational
speed.
[0016] The third rotational speed is equal to or greater
than the second rotational speed, and both the second
rotational speed and the third rotational speed are less
than the critical rotational speed.
[0017] In some embodiments, the method may further
include the following operations.
[0018] It is determined that a duration for the tub body
operating at the second rotational speed and the third
rotational speed reaches a preset duration, and the tub
body is controlled to operate at the first rotational speed.
[0019] In some embodiments, the method may further
include the following operations.
[0020] The tub body is controlled to operate at a first
beat.
[0021] The first beat includes a first rotation duration
and a first stop duration, the first rotation duration is equal
to or greater than a rotation duration threshold, and the
first stop duration is less than or equal to a stop duration
threshold.
[0022] In some embodiments, the method may further
include the following operations.
[0023] The clothes treatment device is controlled to op-
erate in a third operation mode.
[0024] The third operation mode includes: turning on
the steam generation apparatus, turning off a drying fan
of the clothes treatment device, and turning off a drying
heater of the clothes treatment device.
[0025] In some embodiments, the method may further
include the following operations.
[0026] The tub body is controlled to operate at a second
beat.
[0027] The second beat includes a second rotation du-
ration and a second stop duration, the second rotation
duration is less than the rotation duration threshold, the
second stop duration is less than or equal to the stop
duration threshold, and the second beat is weaker than
the first beat.
[0028] An embodiment of the application provides a
control apparatus, the control apparatus is applied to a
clothes treatment device, and includes a first control
module.
[0029] The first control module is configured to deter-
mine that a rotational speed of a tub body of the clothes
treatment device reaches a first rotational speed, and
control a steam generation apparatus of the clothes treat-
ment device to stop generating steam. The first rotational
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speed is equal to or greater than a critical rotational
speed.
[0030] An embodiment of the application provides a
control device, the control device includes a memory and
a processor.
[0031] The memory is configured to store executable
instructions.
[0032] The processor is configured to implement op-
erations of the above control method when the processor
executes the executable instructions stored in the mem-
ory.
[0033] An embodiment of the application provides a
computer-readable storage medium, having stored ther-
eon computer-executable instructions. The computer-
executable instructions are configured to perform oper-
ations of the above control method.
[0034] The embodiments of the application provide a
control method, a control apparatus, a control device,
and a computer-readable storage medium, which are ap-
plied to a clothes treatment device. The method includes
the following operations. It is determined that a rotational
speed of a tub body of the clothes treatment device reach-
es a first rotational speed, and a steam generation ap-
paratus of the clothes treatment device is controlled to
stop generating steam. The first rotational speed is equal
to or greater than a critical rotational speed. In this way,
before the rotational speed of the tub body reaches the
first rotational speed, the steam generation apparatus is
turned on to generate steam, and the steam is used to
implement care functions such as dust removal, wrinkle
removal, deodorization, sterilization and other care func-
tions of the clothes in the tub body, which may effectively
improve clothes care effect; after the rotational speed of
the tub body reaches the critical rotational speed, the
clothes in the tub body are affixed to a tub wall and are
not present at the center of the tub body. At this time, the
steam generation apparatus is turned off to stop gener-
ating steam, which reduces energy consumption of the
clothes treatment device and prevents the steam from
passing through the center of the tub body without
clothes, thus resulting in waste; furthermore, after gen-
eration of the steam is stopped, the steam introduced
into the tub body is reduced, which may reduce humidity
of the clothes in the tub body and improve clothes treat-
ment efficiency.

BRIEF DESCRIPTION OF THE DRAWINGS

[0035] In the drawings (which are not necessarily
drawn to scale), similar reference numerals may describe
similar components in different views. The drawings gen-
erally illustrate various embodiments discussed here by
way of example rather than limitation.

FIG. 1 is a schematic flowchart of implementation of
a control method according to an embodiment of the
application.

FIG. 2 is a schematic diagram of compositional struc-
tures of a clothes treatment device according to an
embodiment of the application.

FIG. 3 is a schematic flowchart of another implemen-
tation of a control method according to an embodi-
ment of the application.

FIG. 4 is a schematic flowchart of implementation of
a control method of a light dry cleaning program ac-
cording to an embodiment of the application.

FIG. 5 is a schematic diagram of compositional struc-
tures of a control apparatus according to an embod-
iment of the application.

FIG. 6 is a schematic diagram of compositional struc-
tures of a control device according to an embodiment
of the application.

DETAILED DESCRIPTION

[0036] In order to make the purpose, technical solu-
tions and advantages of the application clearer, the ap-
plication will be described in further detail below with ref-
erence to the drawings. The described embodiments
should not be considered as limitation to the application.
All other embodiments obtained by those of ordinary skill
in the art without paying any creative work fall within the
scope of protection of the application.
[0037] In the following descriptions, reference is made
to "some embodiments", which describe a subset of all
possible embodiments; however, it may be understood
that "some embodiments" may be the same subset or
different subsets of all possible embodiments, and may
be combined with each other without conflict.
[0038] In the following descriptions, reference is made
to terms "first\second\third", which are only intended to
distinguish similar objects, and do not represent a spe-
cific order for the objects. It may be understood that spe-
cific orders or sequences of "first\second\third" may be
interchanged if allowable, to enable the embodiments of
the application described here to be implemented in or-
ders other than those illustrated or described here.
[0039] Unless stated otherwise, all technical and sci-
entific terms used here have the same meaning as usu-
ally understood by technicians in the technical field to
which the application belongs. The terms used here are
only for the purpose of describing the embodiments of
the application, and are not intended to limit the applica-
tion.
[0040] Based on clothes treatment devices in related
art, such as a dryer, a dishwasher, a dry cleaning ma-
chine, a washing-drying integrated machine, a clothes
care machine, and other household appliances with air
washing function, they have a single operation mode of
air washing and cannot achieve flexible care, resulting
in a problem of poor care effect. An embodiment of the
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application provides a control method applied to a clothes
treatment device. The method provided in the embodi-
ment of the application may be implemented by a com-
puter program, and when the computer program is exe-
cuted, each operation of the control method provided in
the embodiment of the application is completed. In some
embodiments, the computer program may be executed
by a processor in a control device. FIG. 1 is a schematic
flowchart of implementation of a control method accord-
ing to an embodiment of the application. As shown in
FIG. 1, the control method includes the following opera-
tions S101 and S102.
[0041] At S101, it is determined whether a rotational
speed of a tub body of a clothes treatment device reaches
a first rotational speed.
[0042] The control method according to the embodi-
ment of the application is applied to a household appli-
ance with a steam generation apparatus, and the house-
hold appliance may be a clothes treatment device with
steam function, such as a washing-drying integrated ma-
chine, a clothes dryer, a dry cleaning machine, a hanging
ironing machine, a clothes care machine, etc.
[0043] A method of drying clothes in the related art is
to introduce hot air into the tub body of the clothes treat-
ment device, and use air with high temperature to dyr the
clothes in the tub body. However, when air with high tem-
perature is used, only the drying function may be
achieved, and care effects such as wrinkle removal, de-
odorization, descaling and other care effects of the
clothes are not apparent.
[0044] An embodiment of the application provides a
clothes treatment device which achieves a clothes care
function by using steam. FIG. 2 is a schematic diagram
of compositional structures of a clothes treatment device
according to an embodiment of the application. As shown
in FIG. 2, the clothes treatment device 20 includes a tub
body 21, a drying tunnel 22, a drying heater 23, a drying
fan 24, a steam generation apparatus 25, and a conden-
sate valve (not shown in the figure).
[0045] The tub body 21 includes an air outlet 211 and
an air inlet 212. In some implementations, the tub body
may include a water tub and a washing tub, and at this
time, the air outlet 211 and the air inlet 212 are arranged
on the water tub; in some implementations, the tub body
includes a single tub, and at this time, the air outlet 211
and the air inlet 212 are arranged on the tub.
[0046] The drying tunnel 22 includes a drying tunnel
inlet 221 and a drying tunnel outlet 222. The drying tunnel
inlet 221 is communicated with the air outlet 211, and the
drying tunnel outlet 222 is communicated with the air inlet
212, to form an air circulation channel. Gas in the drying
tunnel enters the tub body 21 by passing through the
drying tunnel outlet 222 and the air inlet 212 to contact
processing objects (such as clothes) in the tub body 21,
and then enters the drying tunnel by passing through the
air outlet 211 and the drying tunnel inlet 221, thereby
forming a cycle.
[0047] The drying heater 23 is arranged in the drying

tunnel 22 and is configured to heat the gas flowing
through the drying tunnel 22; the drying fan 24 is arranged
between the drying tunnel inlet 221 and the drying heater
23; the steam generation apparatus 25 includes a steam
outlet 251, and the steam outlet 251 is arranged between
the drying tunnel inlet 221 and the drying fan 24. The
steam generation apparatus here is a device which uses
heat energy generated by the heater to vaporize water
into steam.
[0048] The condensate valve is communicated with a
condensate pipe (not shown in the figure) and the drying
tunnel 22, to condense air passing through the drying
tunnel 22.
[0049] In the embodiment of the application, the
clothes treatment device with the steam generation ap-
paratus is described by taking a dryer as an example.
Unless specified otherwise, the clothes treatment device
hereinafter refers to the dryer. In the embodiment of the
application, when the dryer with the steam generation
apparatus dries the clothes, an operation principle there-
of is that a heating pipe in the steam generation apparatus
is used to heat and vaporize water into steam with high
temperature, and the steam with high temperature enters
the drying tunnel from the steam outlet and enters the
tub body of the dryer along the drying tunnel, to dry the
clothes in the tub body. The steam with high temperature
may also remove bacteria, odors, wrinkles or the like ex-
isted on the clothes while drying the clothes, to achieve
care functions such as sterilization, deodorization, wrin-
kle removal, etc.
[0050] When a user requires care to be performed on
the clothes, the user puts the clothes into the tub body
of the dryer, and selects a drying program to perform a
clothes treatment process. The tub body starts rotation,
and the steam generation apparatus is turned on to gen-
erate steam. In the embodiment of the application, the
user may perform control operations on a control panel
of the clothes treatment device; or, may perform control
operations through remote control, for example, remotely
perform control operations on a terminal installed with a
control program of the clothes treatment device, to con-
trol the clothes treatment device to start performing the
clothes treatment process.
[0051] After the tub body starts rotation, the clothes in
the tub body rotate in the tub body under an action of
centrifugal force. When the rotational speed of the tub
body is less than a critical rotational speed, the clothes
in the tub body are in a state of suspending in the tub
body, the steam enters the tub body from the air inlet of
the tub body, and most of the steam is absorbed by the
suspended clothes at the center of the tub body; when
the rotational speed of the tub body is equal to or greater
than the critical rotational speed, the clothes in the tub
body are affixed to a tub wall of the tub body and are not
present at the center of the tub body. At this time, only a
small volume of the steam entering the tub body contacts
the clothes affixed to the tub wall, and most of the steam
may directly flow down from the center of the tub body
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to the air outlet of the tub body, and may be discharged
out of the tub body from the air outlet, thus resulting in
waste. On the above basis, in the embodiment of the
application, after the tub body starts rotation, the rota-
tional speed of the tub body is detected to determine
whether the rotational speed of the tub body reaches the
first rotational speed. The first rotational speed is equal
to or greater than the critical rotational speed, and the
critical rotational speed is a minimum rotational speed
by which the clothes in the tub body may be affixed to
the tub wall of the tub body and rotate along with the tub
body.
[0052] When it is detected that the rotational speed of
the tub body reaches the first rotational speed, that is,
the rotational speed of the tub body is equal to or greater
than the first rotational speed, it is determined that the
rotational speed of the tub body has reached the critical
rotational speed, and the clothes in the tub body are af-
fixed to the tub wall, the process proceeds to S102; When
it is detected that the rotational speed of the tub body
does not reach the first rotational speed, that is, the ro-
tational speed of the tub body is less than the first rota-
tional speed, it is considered that the rotational speed of
the tub body is less than the critical rotational speed, and
the clothes in the tub body are in a state of suspending
in the tub body. At this time, the steam generation appa-
ratus of the clothes treatment device is controlled to con-
tinue to generate steam, to perform clothes treatment on
the clothes in the suspending state.
[0053] At S102, a steam generation apparatus of the
clothes treatment device is controlled to stop generating
steam.
[0054] When it is determined that the rotational speed
of the tub body reaches the first rotational speed, the
steam generation apparatus of the clothes treatment de-
vice is controlled to be turned off to stop generating
steam. After the steam generation apparatus is turned
off, steam is not generated any more, so that the steam
introduced into the tub body is reduced, thereby reducing
humidity of the clothes in the tub body and improving
drying efficiency.
[0055] The control method provided in the embodiment
of the application is applied to a clothes treatment device,
and includes the following operations. It is determined
that a rotational speed of a tub body of the clothes treat-
ment device reaches a first rotational speed, and a steam
generation apparatus of the clothes treatment device is
controlled to stop generating steam. The first rotational
speed is equal to or greater than a critical rotational
speed. In this way, after the rotational speed of the tub
body reaches the critical rotational speed, the clothes in
the tub body are affixed to the tub wall and are not present
at the center of the tub body. At this time, the steam gen-
eration apparatus is turned off to stop generating steam,
which reduces energy consumption of the clothes treat-
ment device and prevents the steam from passing
through the center of the tub body without clothes, thus
resulting in waste; furthermore, after generation of the

steam is stopped, the steam introduced into the tub body
is reduced, which may reduce humidity of the clothes in
the tub body and improve clothes treatment efficiency.
[0056] In some embodiments, the above control meth-
od may further include the following operation S11 before
S101 of the embodiment shown in FIG. 1.
[0057] At S11, it is determined that the clothes treat-
ment device performs a clothes treatment process, and
the clothes treatment device is controlled to operate in a
third operation mode.
[0058] The third operation mode includes: turning on
the steam generation apparatus, turning off a drying fan
of the clothes treatment device, and turning off a drying
heater of the clothes treatment device. When the clothes
treatment device starts performing the clothes treatment
process, the drying fan of the clothes treatment device
is controlled to be turned off, the drying heater is turned
off, and the steam generation apparatus is turned on to
preheat the steam generation apparatus and the tub
body.
[0059] In the embodiment of the application, when the
clothes treatment device starts performing the clothes
treatment process, the steam generation apparatus is
controlled to be turned on. Temperature of the steam
generation apparatus gradually increases. Before the
temperature increases to a preset temperature upper lim-
it threshold, water is not present in the steam generation
apparatus and steam is not generated, which may pre-
vent temperature of the steam generation apparatus from
decreasing or increasing slowly due to vaporization and
heat absorption. When temperature of the steam gener-
ation apparatus reaches the temperature upper limit
threshold, water is introduced into the steam generation
apparatus and is vaporized into steam through the steam
generation apparatus with high temperature, thereby
generating steam. The generated steam enters the dry-
ing tunnel through the steam outlet and enters the tub
body along the drying tunnel, which may implement care
functions such as dust removal, wrinkle removal, deo-
dorization, sterilization and other care functions of the
clothes in the tub body, and may effectively improve
clothes shaping effect. In this way, temperature of the
steam generation apparatus may quickly increase by pre-
heating the steam generation apparatus, to prepare for
subsequent usage of the steam generation apparatus,
so as to ensure that a large volume of steam may be
quickly introduced into the tub body when the steam gen-
eration apparatus is subsequently used to generate
steam, to quickly increase temperature in the tub body
and improve clothes care efficiency.
[0060] In some embodiments, the above control meth-
od may further include the following operation S12 after
S11.
[0061] At S12, the tub body is controlled to operate at
a second beat.
[0062] When the steam generation apparatus is pre-
heated, the tub body may be controlled to operate con-
tinuously at a fourth rotational speed, or the tub body may
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be controlled to operate indirectly at the fourth rotational
speed and the second beat. The second beat includes a
second rotation duration and a second stop duration, the
tub body rotates at the fourth rotational speed for the
second rotation duration, pauses for the second stop du-
ration, and circulates operations in this way. Here, the
second rotation duration is less than a rotation duration
threshold, and the second stop duration is less than or
equal to a stop duration threshold. In an actual applica-
tion, the rotation duration threshold may be 20s (sec-
onds), and the second rotation duration may be set as
any value between 10s and 19s; the stop duration thresh-
old may be 7s, and the second stop duration may be set
as any value between 2s and 7s. For example, the sec-
ond beat may take a value of 10s : 5s, 12s : 6s, etc.
[0063] In the embodiment of the application, when the
steam generation apparatus is preheated, the tub body
of the clothes treatment device is controlled to operate
at the second beat, which may play a role of evenly and
quickly dispersing the clothes in the tub body, and prevent
the clothes in the tub body from tangling.
[0064] In some embodiments, the above control meth-
od may further include the following operation S13 after
S11.
[0065] At S13, the clothes treatment device is control-
led to operate in a first operation mode.
[0066] The first operation mode includes: turning off
the steam generation apparatus, turning on a drying fan
of the clothes treatment device, and turning on a drying
heater of the clothes treatment device.
[0067] In the embodiment of the application, S13 may
be performed before S101, that is, after preheating of the
steam generation apparatus of the clothes treatment de-
vice finishes, the clothes treatment device is controlled
to operate in the first operation mode, the steam gener-
ation apparatus is turned off, the drying heater is started
and then heats part of the steam generated in the pre-
heating stage (accumulated in the drying tunnel), and the
drying fan quickly introduces the heated steam into the
tub body, so that the steam may quickly wrap the clothes;
the drying heater reheats the steam to further increase
temperature of the steam, so that moisture in the tub
body may not be too large, while temperature in the tub
may increase to achieve clothes ironing effect.
[0068] In the embodiment of the application, S13 may
also be performed after S102. After the rotational speed
of the tub body of the clothes treatment device reaches
the first rotational speed, the clothes treatment device is
controlled to operate in the first operation mode, the dry-
ing heater heats the gas flowing through the drying tun-
nel, and the drying fan quickly introduces the heated gas
into the tub body, which may increase temperature in the
tub body, maintain the gas in the tub body at a high tem-
perature, and achieve the clothes ironing effect; further-
more, humidity brought by the steam may also be re-
duced, temperature and humidity in the tub are adjusted,
thereby effectively improving the clothes care effect.
[0069] In some embodiments, the above control meth-

od further includes the following operation S14 after S11.
[0070] At S14, the clothes treatment device is control-
led to operate in a second operation mode.
[0071] The second operation mode includes: turning
on the steam generation apparatus, turning on a drying
fan of the clothes treatment device, and turning on a dry-
ing heater of the clothes treatment device.
[0072] In the embodiment of the application, S14 may
be performed before S101, that is, before the rotational
speed of the tub body reaches the first rotational speed,
the clothes treatment device is controlled to operate in
the second operation mode; S14 may also be performed
after S13, that is, after the clothes treatment device op-
erates in the first operation mode for a certain period of
time, the clothes treatment device is controlled to operate
in the second operation mode.
[0073] In the embodiment of the application, the
clothes treatment device operates in the second opera-
tion mode, the steam generation apparatus is turned on
to generate steam, the steam enters the drying tunnel
through the steam outlet and is heated by the drying heat-
er to form superheated steam, and the drying fan pro-
motes the superheated steam to enter the tub body.
Since the steam generation apparatus is preheated,
steam may be generated immediately when the steam
generation apparatus is started again, so that a large
volume of steam may be quickly introduced into the tub
body, which may quickly increase temperature in the tub
body and improve the clothes care efficiency. The steam
generated by the steam generation apparatus may im-
plement care functions such as dust removal, wrinkle re-
moval, deodorization, sterilization and other care func-
tions of the clothes in the tub body, which may effectively
improve the clothes shaping effect. Furthermore, the dry-
ing heater reheats steam in the drying tunnel, and the
generated superheated steam may increase tempera-
ture in the tub while adjust temperature and humidity in
the tub. The superheated steam is quickly introduced into
the tub body by the drying fan, so that the steam may
quickly and evenly contact the clothes, and the gas in
the tub body is maintained at a high temperature to pre-
vent condensation of the steam, thereby reducing humid-
ity in the tub body, ensuring that the clothes may not be
wetted, and effectively improving the clothes care effect.
[0074] In some embodiments, when the clothes treat-
ment device operates in the first operation mode or the
second operation mode, rotation of the tub body of the
clothes treatment device may be controlled at the same
time. The above control method may further include the
following operation S15 after S13 or S14.
[0075] At S15, the tub body is controlled to operate at
a second rotational speed.
[0076] After the tub body operates at the second rota-
tional speed for a certain period of time, the process pro-
ceeds to S16, and the tub body continues to operate at
a third rotational speed.
[0077] In the embodiment of the application, the sec-
ond rotational speed is less than the critical rotational
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speed, and when the tub body operates at the second
rotational speed, the clothes in the tub body are not af-
fixed to the tub wall and are suspended and rotate in the
tub body under an action of centrifugal force, which may
play a role of throwing, dispersing and stretching the
clothes, to help to remove wrinkles on the clothes; fur-
thermore, the clothes may uniformly contact with steam
or hot air in case that the clothes are stretched, to improve
clothes care effects such as dust removal, wrinkle re-
moval, deodorization, sterilization and other clothes care
effects.
[0078] At S16, the tub body is controlled to operate at
a third rotational speed.
[0079] The third rotational speed is equal to or greater
than the second rotational speed, and both the second
rotational speed and the third rotational speed are less
than the critical rotational speed.
[0080] Here, the tub body operating at the second ro-
tational speed may mean that the tub body operates con-
tinuously at the second rotational speed. Similarly, the
tub body operating at the third rotational speed may mean
that the tub body operates continuously at the third rota-
tional speed. The second rotational speed may be any
value between 30 rpm (revolution per minute) and 60
rpm; the third rotational speed may be any value between
30 rpm and 70 rpm which is equal to or greater than the
second rotational speed. For example, the second rota-
tional speed is 50 rpm, the third rotational speed is 60
rpm.
[0081] In the embodiment of the application, the third
rotational speed is equal to or greater than the second
rotational speed and is less than the critical rotational
speed. When the tub body operates at the third rotational
speed, the rotational speed is increased, and the clothes
in the tub body are close to the tub wall and suspended
and rotate in the tub body, which may further play a role
of throwing, dispersing and stretching the clothes, to help
to further remove wrinkles on the clothes; furthermore,
the clothes may uniformly contact with steam or hot air
in case that the clothes are stretched, to improve the
clothes care effects such as dust removal, wrinkle re-
moval, deodorization, sterilization and other clothes care
effects.
[0082] At S 17, it is determined that a duration for the
tub body operating at the second rotational speed and
the third rotational speed reaches a preset duration.
[0083] The tub body may operate at the second rota-
tional speed for a first duration, and then operate at the
third rotational speed. When a sum of the first duration
and a duration for operating at the third rotational speed
reaches the preset duration, it is considered that the du-
ration for the tub body operating at the second rotational
speed and the third rotational speed reaches the preset
duration, and the process proceeds to S18 at this time;
when the sum of the first duration and the duration for
operating at the third rotational speed is less than the
preset duration, it is considered that the duration for the
tub body operating at the second rotational speed and

the third rotational speed does not reach the preset du-
ration, and S16 is continued at this time.
[0084] Here, the preset duration may be any value be-
tween 100s and 200s, such as 168s. The first duration
may be any value less than the preset duration, for ex-
ample, the first duration is 56s. Then, when the duration
for the tub body operating at the third rotational speed
reaches 112s, the duration for the tub body operating at
the second rotational speed and the third rotational speed
reaches the preset duration.
[0085] S18, the tub body is controlled to operate at the
first rotational speed.
[0086] During operation of the tub body at the second
rotational speed and the third rotational speed, the
clothes are suspended and rotate in the tub body, and
most of the steam may wrap the clothes or may be
sprayed on the clothes. When the duration for the tub
body operating at the second rotational speed and the
third rotational speed reaches the preset duration, a vol-
ume of steam introduced during the preset duration is
neither more nor less, so that moisture in the tub is neither
too wet nor too dry. Then, the tub body is controlled to
operate at the first rotational speed, the first rotational
speed is greater than the third rotational speed and great-
er than the critical rotational speed. At this time, the
clothes in the tub body are affixed to the tub wall and
rotate along with the tub body, which may play a role of
fully throwing, dispersing and stretching the clothes, so
that the clothes are fully stretched and spread on the tub
wall, which helps to further remove wrinkles on the
clothes and further improve wrinkle removal effect.
[0087] Here, the first rotational speed may be any value
greater than the critical rotational speed. For example,
when the critical rotational speed is 80 rpm, the first ro-
tational speed may be set as any value greater than 80
rpm. In an actual application, the higher the rotational
speed of the tub body, the longer it takes for the tub body
to stop, and the higher the rotational speed, the higher
the requirements for the tub body and motor, and the
higher the cost of the clothes treatment device. Based
on the above factors, the first rotational speed may be
set as a value slightly greater than the critical rotational
speed, for example, the first rotational speed may be set
as 81 rpm, 85 rpm or other values, to ensure that the
clothes in the tub body may be affixed to the tub wall and
rotate along with the tub wall.
[0088] In the above embodiment, during rotation of the
tub body at the first rotational speed, the second rota-
tional speed and the third rotational speed, the tub body
may be controlled to operate continuously or intermittent-
ly. In order to control the intermittent operation of the tub
body, it may be implemented as the following operation
S21.
[0089] At S21, the tub body is controlled to operate at
a first beat.
[0090] The first beat includes a first rotation duration
and a first stop duration, the first rotation duration is equal
to or greater than the rotation duration threshold, the first

11 12 



EP 4 321 676 A1

8

5

10

15

20

25

30

35

40

45

50

55

stop duration is less than or equal to the stop duration
threshold, and the first beat is stronger than the second
beat. When the tub body just starts rotation, the tub body
is controlled to operate at the second beat, which may
evenly and quickly disperse the clothes in the tub body,
to prevent the clothes in the tub body from tangling. After
rotating for a period of time, operation beat of the tub
body is increased, so that when the tub body rotates, the
clothes rotate in the tub body; after the tub body stops
rotation, the clothes fall back to the bottom of the tub
body under an action of gravity. The process circulates
in this way, which may achieve throwing and dispersing
the clothes for many times, and stretching and spreading
each part of the clothes, to help to further remove wrinkles
on the clothes and further improve the wrinkle removal
effect.
[0091] In the embodiment of the application, when the
tub body operates at the first rotational speed, it may
mean that the tub body may operate intermittently at the
first rotational speed and the first beat, that is, the tub
body operates at the first rotational speed for the first
rotation duration P1s and then pauses for the first stop
duration Q1s, and then continues to operate with this reg-
ularity, P1 and Q1 are positive integers. When the tub
body operates at the second rotational speed, it may
mean that the tub body may operate intermittently at the
second rotational speed and the first beat, that is, the tub
body operates at the second rotational speed for the first
rotation duration P2s and then pauses for the first stop
duration Q2s, and then continues to operate with this reg-
ularity, P2 and Q2 are positive integers. When the tub
body operates at the third rotational speed, it may mean
that the tub body may operate intermittently at the third
rotational speed and the first beat, that is, the tub body
operates at the third rotational speed for the first rotation
duration P3s and then pauses for the first stop duration
Q3s, and then continues to operate with this regularity,
P3 and Q3 are positive integers.
[0092] Under an action of inertia, the greater the rota-
tional speed of the tub body, the greater the rotational
speed of the clothes in the tub body, and the longer it
takes for the clothes in the tub body to stop after the tub
body stops. Therefore, the greater the rotational speed
of the tub body, the longer the first stop time. In the em-
bodiment of the application, when the tub body operates
at the first rotational speed, the second rotational speed
and the third rotational speed respectively, the corre-
sponding first beat P1: Q1, P2: Q2 and P3: Q3 may be the
same or different. In an actual application, the rotation
duration threshold may be 5s, the first rotation duration
may take any value between 5s and 40s; the stop dura-
tion threshold may be any value between 1s and 20s, for
example, the first stop duration may take a value of 1s,
2s, 3s, 5s, 7s, etc. For example, the first beat may take
a value of 21s : 5s, 21s : 3s, 25s : 5s, 25s : 3s, 27s : 5s,
27s : 3s, etc. In the embodiment of the application, the
first rotation duration is set as a long-time value, and the
first stop duration is set as a short-time value, which may

shorten clothes treatment duration and improve the
clothes treatment efficiency.
[0093] In some embodiments, after the drying process
finishes, cooling process of the clothes in the tub body
may be continued, and the cooling process may be im-
plemented by the following operation S 103.
[0094] At S103, the clothes treatment device is con-
trolled to operate in a fourth operation mode.
[0095] The fourth operation mode includes: turning off
the drying heater, turning on the drying fan, and turning
off the steam generation apparatus.
[0096] In processes of drying and dehumidifying the
clothes, temperature in the tub body is high due to intro-
duction of the steam with high temperature or introduction
of the gas with high temperature heated by the drying
heater. At this time, when a door of the clothes treatment
device is directly opened, the run-out hot air or clothes
with high temperature may cause damage to the user.
On the above basis, after dehumidification finishes, the
drying heater is turned off to stop continuing to heat air
in the tub body; furthermore, the drying fan is kept to be
turned on, to blow air to the clothes with high temperature,
thereby reducing temperature of the clothes.
[0097] In some embodiments, the fourth operation
mode further includes turning on a condensate valve of
the clothes treatment device.
[0098] In order to reduce temperature in the tub body
faster, the condensate valve is controlled to be turned on
while the drying fan is turned on, to use the condensate
valve to cool hot air in the drying tunnel so as to generate
cold air, and then use the drying fan to quickly introduce
the cold air into the tub body, which may quickly reduce
temperature in the tub body and shorten clothes cooling
time.
[0099] When temperature of the clothes in the tub body
is less than or equal to a preset temperature threshold,
or when it is determined that an ON duration of the con-
densate valve reaches a preset duration threshold, it is
considered that temperature in the tub body is reduced
to a low temperature, and when the door of the clothes
treatment device is opened at this time, hot steam may
not run out, and temperature of the clothes in the tub
body may not damage the user. At this time, it is deter-
mined that cooling is over, and the clothes treatment de-
vice is controlled to finish operations.
[0100] Based on the embodiment shown in FIG. 1, an
embodiment of the application further provides a control
method, and FIG. 3 is a schematic flowchart of another
implementation of a control method according to an em-
bodiment of the application. As shown in FIG. 3, the con-
trol method includes the following operations S301 to
S316.
[0101] At S301, it is determined that a clothes treat-
ment device performs a clothes treatment process, and
the clothes treatment device is controlled to operate in a
third operation mode.
[0102] The third operation mode includes: turning on
the steam generation apparatus, turning off a drying fan
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of the clothes treatment device, and turning off a drying
heater of the clothes treatment device. When the clothes
treatment device starts performing the clothes treatment
process, the drying fan of the clothes treatment device
is controlled to be turned off, the drying heater is turned
off, and the steam generation apparatus is turned on to
preheat the steam generation apparatus.
[0103] Temperature of the steam generation appara-
tus may quickly increase by preheating the steam gen-
eration apparatus, to prepare for subsequent usage of
the steam generation apparatus, so as to ensure that a
large volume of steam may be quickly introduced into the
tub body when the steam generation apparatus is sub-
sequently used to generate steam, to quickly increase
temperature in the tub body and improve the clothes care
efficiency.
[0104] At S302, a tub body of the clothes treatment
device is controlled to operate at a fourth rotational speed
and a second beat.
[0105] Here, the second beat includes a second rota-
tion duration and a second stop duration, the second ro-
tation duration is less than the rotation duration threshold,
and the second stop duration is less than or equal to the
stop duration threshold. The tub body operates at the
fourth rotational speed and the second beat, that is, the
tub body operates at the fourth rotational speed for the
second rotation duration, pauses for the second stop du-
ration, and circulates operations in this way.
[0106] Here, the fourth rotational speed may be any
value between 30 rpm and 60 rpm, for example, the fourth
rotational speed may be set as 50 rpm; the rotation du-
ration threshold may be set as 20s, the stop duration
threshold may be set as 7s, and the second beat may be
set as a value of 10s : 5s, 12s : 6s, etc.
[0107] In the embodiment of the application, when the
steam generation apparatus is preheated, the tub body
of the clothes treatment device is controlled to operate
at the second beat, which may play a role of evenly and
quickly dispersing the clothes in the tub body, and prevent
the clothes in the tub body from tangling.
[0108] At S303, the clothes treatment device is con-
trolled to operate in a first operation mode.
[0109] The first operation mode includes: turning off
the steam generation apparatus, turning on a drying fan
of the clothes treatment device, and turning on a drying
heater of the clothes treatment device.
[0110] After preheating of the steam generation appa-
ratus of the clothes treatment device finishes, the clothes
treatment device is controlled to operate in the first op-
eration mode, the steam generation apparatus is turned
off, the drying heater is started and then heats part of the
steam generated in the preheating stage (accumulated
in the drying tunnel), and the drying fan quickly introduces
the heated steam into the tub body, so that the steam
may quickly wrap the clothes; the drying heater reheats
the steam to further increase temperature of the steam,
so that moisture in the tub body may not be too large,
while temperature in the tub may increase to achieve the

clothes ironing effect.
[0111] At S304, the tub body is controlled to operate
at a second rotational speed and a first beat.
[0112] Here, the first beat includes a first rotation du-
ration and a first stop duration, the first rotation duration
is equal to or greater than the rotation duration threshold,
and the first stop duration is less than or equal to the stop
duration threshold. The tub body operates at the second
rotational speed and the first beat, that is, the tub body
operates at the second rotational speed for the first ro-
tation duration, pauses for the first stop duration, and
circulates operations in this way.
[0113] Here, the second rotational speed may be any
value between 30 rpm and 60 rpm, for example, the sec-
ond rotational speed may be set as 50 rpm; the rotation
duration threshold may be set as 5s, the stop duration
threshold may be set as any value between 1s and 20s,
for example, the first stop duration may take a value of
1s, 2s, 3s, 5s, 7s or the like, and the first beat may be
set as a value of 27s : 3s, 25s : 3s, etc.
[0114] In the embodiment of the application, the sec-
ond rotational speed is less than the critical rotational
speed, and the critical rotational speed is a minimum ro-
tational speed by which the clothes in the tub body may
be affixed to the tub wall of the tub body and rotate along
with the tub body. The critical rotational speed may take
a value of 80 rpm.
[0115] In the embodiment of the application, when the
tub body operates at the second rotational speed, the
clothes in the tub body are not affixed to the tub wall and
are suspended and rotate in the tub body under an action
of centrifugal force, which may play a role of throwing,
dispersing and stretching the clothes, to help to remove
wrinkles on the clothes; furthermore, the clothes may uni-
formly contact with hot air in case that the clothes are
stretched, to improve the clothes care effects such as
dust removal, wrinkle removal, deodorization, steriliza-
tion and other clothes care effects.
[0116] After the tub body operates at the second rota-
tional speed and the first beat for the first duration, the
process proceeds to S305.
[0117] At S305, the tub body is controlled to operate
at a third rotational speed and the first beat.
[0118] The third rotational speed is equal to or greater
than the second rotational speed, and both the second
rotational speed and the third rotational speed are less
than the critical rotational speed. Here, the tub body op-
erates at the third rotational speed and the first beat, that
is, the tub body operates at the third rotational speed for
the first rotation duration, pauses for the first stop dura-
tion, and circulates operations in this way.
[0119] Here, the third rotational speed may be any val-
ue between 30 rpm and 70 rpm, for example, the third
rotational speed may be set as 60 rpm or 65 rpm; the
rotation duration threshold may be set as 5s, the stop
duration threshold may be any value between 1s and
20s, for example, the first stop duration may take a value
of 1s, 2s, 3s, 5s, 7s or the like, and the first beat may be
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set as a value of 27s : 3s, 25s : 3s, etc.
[0120] In the embodiment of the application, the third
rotational speed is equal to or greater than the second
rotational speed and is less than the critical rotational
speed. When the tub body operates at the third rotational
speed, the rotational speed is increased, and the clothes
in the tub body are close to the tub wall and suspended
and rotate in the tub body, which may further play a role
of throwing, dispersing and stretching the clothes, to help
to further remove wrinkles on the clothes; furthermore,
the clothes may uniformly contact with hot air in case that
the clothes are stretched, to improve the clothes care
effects such as dust removal, wrinkle removal, deodori-
zation, sterilization and other clothes care effects.
[0121] At S306, it is determined whether a duration for
the tub body operating at the second rotational speed
and the third rotational speed reaches a preset duration.
[0122] The tub body may operate at the second rota-
tional speed for the first duration, and then operate at the
third rotational speed. When a sum of the first duration
and a duration for operating at the third rotational speed
reaches the preset duration, it is considered that the du-
ration for the tub body operating at the second rotational
speed and the third rotational speed reaches the preset
duration, and the process proceeds to S307 at this time;
when the sum of the first duration and the duration for
operating at the third rotational speed is less than the
preset duration, it is considered that the duration for the
tub body operating at the second rotational speed and
the third rotational speed does not reach the preset du-
ration, and S305 is continued at this time.
[0123] Here, the preset duration may be any value be-
tween 100s and 200s, such as 168s. The first duration
may be any value less than the preset duration, for ex-
ample, the first duration is 56s. Then, when the duration
for the tub body operating at the third rotational speed
reaches 112s, the duration for the tub body operating at
the second rotational speed and the third rotational speed
reaches the preset duration.
[0124] At S307, the tub body is controlled to operate
at a first rotational speed and the first beat.
[0125] The first rotational speed is equal to or greater
than the critical rotational speed. Here, the tub body op-
erates at the first rotational speed and the first beat, that
is, the tub body operates at the first rotational speed for
the first rotation duration, pauses for the first stop dura-
tion, and circulates operations in this way.
[0126] Here, the first rotational speed may be any value
equal to or greater than the critical rotational speed, for
example, when the critical rotational speed is 80 rpm, the
first rotational speed is set as 81 rpm; the rotation duration
threshold may be set as 5s, the stop duration threshold
may be any value between 1s and 20s, for example, the
first stop duration may take a value of 1s, 2s, 3s, 5s, 7s
or the like, and the first beat may be set as a value of
27s : 3s, 25s : 3s, etc.
[0127] In the embodiment of the application, the first
rotational speed is equal to or greater than the critical

rotational speed. When the tub body operates at the first
rotational speed, the clothes in the tub body are affixed
to the tub wall and rotate along with the tub body, which
may play a role of fully throwing, dispersing and stretching
the clothes, so that the clothes are fully stretched and
spread on the tub wall, which helps to further remove
wrinkles on the clothes and further improve the wrinkle
removal effect.
[0128] After the tub body operates at the first rotational
speed and the first beat for a second duration, the proc-
ess proceeds to S308. Here, the second duration may
take any value between 50s and 200s, for example, take
a value of 60s.
[0129] At S308, the clothes treatment device is con-
trolled to operate in a second operation mode.
[0130] The second operation mode includes: turning
on the steam generation apparatus, turning on a drying
fan of the clothes treatment device, and turning on a dry-
ing heater of the clothes treatment device.
[0131] When the clothes treatment device operates in
the first operation mode, the steam generation apparatus
is turned off, and after the tub body operates at the first
rotational speed and the first beat for the second duration,
the steam generation apparatus is controlled to be turned
on, to control the clothes treatment device to operate in
the second operation mode.
[0132] In the embodiment of the application, the
clothes treatment device operates in the second opera-
tion mode, the steam generation apparatus is turned on
to generate steam, the steam enters the drying tunnel
through the steam outlet and is heated by the drying heat-
er to form superheated steam, and the drying fan pro-
motes the superheated steam to enter the tub body.
Since the steam generation apparatus is preheated,
steam may be generated immediately when the steam
generation apparatus is started again, so that a large
volume of steam may be quickly introduced into the tub
body, which may quickly increase temperature in the tub
body and improve the clothes care efficiency. The steam
generated by the steam generation apparatus may im-
plement care functions such as dust removal, wrinkle re-
moval, deodorization, sterilization and other care func-
tions of the clothes in the tub body, which may effectively
improve the clothes shaping effect. Furthermore, the dry-
ing heater reheats steam in the drying tunnel, and the
generated superheated steam may increase tempera-
ture in the tub while adjust temperature and humidity in
the tub. The superheated steam is quickly introduced into
the tub body by the drying fan, so that the steam may
quickly and evenly contact the clothes, and the gas in
the tub body is maintained at a high temperature to pre-
vent condensation of the steam, thereby reducing humid-
ity in the tub body, ensuring that the clothes may not be
wetted, and effectively improving the clothes care effect.
[0133] At S309, the tub body is controlled to operate
at the second rotational speed and the first beat.
[0134] Here, implementations of S309 to S311 refer to
descriptions of S304 to S306 respectively. Difference be-
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tween S309 to S311 and S304 to S306 lies in that when
S304 to S306 are performed, the steam generation ap-
paratus is in an OFF state and stops generating steam,
so that the heated air enters the tub body; and when S309
to S311 are performed, the steam generation apparatus
is in an ON state and generates steam, so that the su-
perheated steam enters the tub body.
[0135] In the embodiment of the application, when the
tub body operates at the second rotational speed, the
clothes in the tub body are not affixed to the tub wall and
are suspended and rotate in the tub body under an action
of centrifugal force, which may play a role of throwing,
dispersing and stretching the clothes, to help to remove
wrinkles on the clothes; furthermore, the clothes may uni-
formly contact with steam or hot air in case that the
clothes are stretched, to improve the clothes care effects
such as dust removal, wrinkle removal, deodorization,
sterilization and other clothes care effects.
[0136] At S310, the tub body is controlled to operate
at the third rotational speed and the first beat.
[0137] In the embodiment of the application, when the
tub body operates at the third rotational speed, the rota-
tional speed is increased, and the clothes in the tub body
are close to the tub wall and suspended and rotate in the
tub body, which may further play a role of throwing, dis-
persing and stretching the clothes, to help to further re-
move wrinkles on the clothes; furthermore, the clothes
may uniformly contact with steam in case that the clothes
are stretched, to improve the clothes care effects such
as dust removal, wrinkle removal, deodorization, sterili-
zation and other clothes care effects.
[0138] At S311, it is determined whether a duration for
the tub body operating at the second rotational speed
and the third rotational speed reaches a preset duration.
[0139] When the duration for the tub body operating at
the second rotational speed and the third rotational speed
reaches the preset duration, the process proceeds to
S312 at this time; when the duration for the tub body
operating at the second rotational speed and the third
rotational speed does not reach the preset duration, S311
is continued at this time.
[0140] At S312, the tub body is controlled to operate
at the first rotational speed and the first beat.
[0141] At S313, the clothes treatment device is con-
trolled to operate in the first operation mode.
[0142] The first operation mode includes: turning off
the steam generation apparatus, turning on the drying
fan of the clothes treatment device, and turning on the
drying heater of the clothes treatment device.
[0143] Here, S312 and S313 may be performed simul-
taneously. When the clothes treatment device operates
in the second operation mode, the steam generation ap-
paratus is turned on, and when the rotational speed of
the tub body reaches the first rotational speed, the steam
generation apparatus is controlled to be turned off to stop
generating steam at this time, so that the steam intro-
duced into the tub body is reduced, thereby reducing hu-
midity of the clothes in the tub body and improving the

drying efficiency.
[0144] In the embodiment of the application, the first
rotational speed is equal to or greater than the critical
rotational speed. When the tub body operates at the first
rotational speed, the clothes in the tub body are affixed
to the tub wall and rotate along with the tub body, which
may play a role of fully throwing, dispersing and stretching
the clothes, so that the clothes are fully stretched and
spread on the tub wall, which helps to further remove
wrinkles on the clothes and further improve the wrinkle
removal effect; since the clothes in the tub body are af-
fixed to the tub wall and are not present at the center of
the tub body, the steam generation apparatus is turned
off to stop generating steam at this time, which reduces
energy consumption of the clothes treatment device and
prevents the steam from passing through the center of
the tub body without clothes, thus resulting in waste; fur-
thermore, after generation of the steam is stopped, the
steam introduced into the tub body is reduced, which may
reduce humidity of the clothes in the tub body and im-
prove the clothes treatment efficiency.
[0145] After the tub body operates at the first rotational
speed and the first beat for the second duration, that is,
after the steam generation apparatus is turned off for the
second duration, that is, after the clothes treatment de-
vice operates in the first operation mode for the second
duration, the process proceeds to S314.
[0146] At S314, it is determined whether a number of
times for the clothes treatment device operating alter-
nately in the first operation mode and the second oper-
ation mode reaches a predetermined number of times.
[0147] According to the method provided in the em-
bodiment of the application, when the clothes treatment
device operates in the first operation mode, the steam
generation apparatus does not generate steam; when
the clothes treatment device operates in the second op-
eration mode, the steam generation apparatus generates
steam. These operations are circulated in this way for
many times, therefore not only the steam evenly contacts
the clothes to further improve the clothes care effects
such as dust removal, wrinkle removal, deodorization,
sterilization and other clothes care effects, but also air
pressure in the tub body may be maintained within a nor-
mal range by repeatedly turning on and off the steam
generation apparatus, to prevent air leakage caused by
excessive air pressure in the tub body; furthermore, the
drying heater is always turned on, so that the superheat-
ed steam is introduced into the tub body, which may pre-
vent the steam from wetting the clothes in the tub body,
and ensure the clothes care effect.
[0148] When the number of times for the clothes treat-
ment device operating alternately in the first operation
mode and the second operation mode reaches the pre-
determined number of times, that is, a number of times
for turning on and off the steam generation apparatus
alternately reaches a predetermined number of times,
the process proceeds to S315; when the number of times
for the clothes treatment device operating alternately in
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the first operation mode and the second operation mode
does not reach the predetermined number of times, the
process returns to S308 to continue to operate alternately
in the first operation mode and the second operation
mode. The predetermined number of times here may be
determined according to materials of the clothes. In case
of easy-to-process clothes (such as clothes made of silk
materials which are easy to dry), the predetermined
number of times is set to a small value, such as 1 or 2;
in case of difficult-to-process clothes (such as clothes
made of cotton materials which are difficult to dry), the
predetermined number of times is set to a large value,
such as 4 or 5.
[0149] In some other embodiments, it may be deter-
mined whether the alternate operation finishes according
to a duration when the clothes treatment device operates
alternately in the first operation mode and the second
operation mode, and at this time, S314 may be replaced
by the following operation S314’.
[0150] At S314’, it is determined whether a duration
when the clothes treatment device operates alternately
in the first operation mode and the second operation
mode reaches a predetermined duration.
[0151] When it is determined that the duration when
the clothes treatment device operates alternately in the
first operation mode and the second operation mode
reaches the predetermined duration, the process pro-
ceeds to S315; when the duration when the clothes treat-
ment device operates alternately in the first operation
mode and the second operation mode does not reach
the predetermined duration, the process returns to S308
to continue to operate alternately in the first operation
mode and the second operation mode. The predeter-
mined duration here may be determined according to ma-
terials of the clothes. In case of easy-to-process clothes
(such as clothes made of silk materials which are easy
to dry), the predetermined duration is set to a small value,
such as 10 min (minutes); in case of difficult-to-process
clothes (such as clothes made of cotton materials which
are difficult to dry), the predetermined duration is set to
a large value, such as 15 min.
[0152] At S315, the clothes treatment device is con-
trolled to operate in the first operation mode.
[0153] After the clothes treatment device operating al-
ternately in the first operation mode and the second op-
eration mode finishes, the drying heater is controlled
again to heat the gas in the drying tunnel, and hot air
circulation further reduces moisture of the tub body and
humidity of the clothes, to achieve dehumidification
processing; furthermore, temperature in the tub may in-
crease to further optimize the clothes ironing effect,
thereby improving the clothes care effect.
[0154] At S316, the clothes treatment device is con-
trolled to operate in a fourth operation mode.
[0155] The fourth operation mode includes: turning off
the drying heater, turning on the drying fan, turning off
the steam generation apparatus, and turning on the con-
densate valve of the clothes treatment device.

[0156] In processes of drying and dehumidifying the
clothes, temperature in the tub body is high due to intro-
duction of the steam with high temperature or introduction
of the gas with high temperature heated by the drying
heater. At this time, when the door of the clothes treat-
ment device is directly opened, the run-out hot air or
clothes with high temperature may cause damage to the
user. On the above basis, after dehumidification finishes
at S315, the drying heater is turned off to stop continuing
to heat air in the tub body; furthermore, the condensate
valve is controlled to be turned on while the drying fan is
kept to be turned on, to use the condensate valve to cool
hot air in the drying tunnel so as to generate cold air, and
then use the drying fan to quickly introduce the cold air
into the tub body, which may quickly reduce temperature
in the tub body and shorten the clothes cooling time.
[0157] In the embodiment of the application, it is de-
termined that the clothes treatment device performs the
clothes treatment process, the clothes treatment device
is controlled to operate in the third operation mode, and
the steam generation apparatus is preheated, which may
quickly increase temperature of the steam generation ap-
paratus; When the steam generation apparatus is pre-
heated, the tub body of the clothes treatment device is
controlled to operate at the second beat, which may play
a role of evenly and quickly dispersing the clothes in the
tub body, and prevent the clothes in the tub body from
tangling. After preheating finishes, the clothes process-
ing device is controlled to operate alternately in the first
operation mode and the second operation mode, not only
the steam evenly contacts the clothes to further improve
the clothes care effects such as dust removal, wrinkle
removal, deodorization, sterilization and other clothes
care effects, but also air pressure in the tub body may
be maintained within a normal range by repeatedly turn-
ing on and off the steam generation apparatus, to prevent
air leakage caused by excessive air pressure in the tub
body; furthermore, the drying heater is always turned on,
so that the superheated steam is introduced into the tub
body, which may prevent the steam from wetting the
clothes in the tub body, and ensure the clothes care ef-
fect. Each time the clothes treatment device operates in
the first operation mode or the second operation mode,
the tub body is controlled to operate at the second rota-
tional speed and then operate at the third rotational
speed, while the tub body is controlled to operate at the
first beat, the clothes in the tub body are not affixed to
the tub wall and are suspended and rotate in the tub body
under an action of centrifugal force, which may play a
role of throwing, dispersing and stretching the clothes for
many times, to help to remove wrinkles on the clothes;
furthermore, the clothes may uniformly contact with hot
air in case that the clothes are stretched, to improve the
clothes care effects such as dust removal, wrinkle re-
moval, deodorization, sterilization and other clothes care
effects; finally, the tub body is controlled to operate at
the first rotational speed and the first beat, the clothes in
the tub body are affixed to the tub wall and rotate along
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with the tub body, which may play a role of fully throwing,
dispersing and stretching the clothes for many times, so
that the clothes are fully stretched and spread on the tub
wall, which helps to further remove wrinkles on the
clothes and further improve the wrinkle removal effect.
After the clothes treatment device operating alternately
in the first operation mode and the second operation
mode finishes, the clothes treatment device is controlled
to operate in the first operation mode again, which may
further reduce moisture of the tub body and humidity of
the clothes, to achieve dehumidification processing; fur-
thermore, temperature in the tub may increase to further
optimize the clothes ironing effect, thereby improving the
clothes care effect. Finally, the clothes treatment device
is controlled to operate in the fourth operation mode,
which may quickly reduce temperature in the tub body
and shorten the clothes cooling time.
[0158] An exemplary application of the embodiment of
the application in an actual application scenario will be
described below.
[0159] At present, air washing is implemented by hot
air circulation or spraying some atomized water, which
has poor clothes care effects, and cannot achieve real
ironing and other care effects. Moreover, beat of air wash-
ing is relatively simple, and the same beat is used in
different types of fabrics, which cannot achieve real cus-
tomized care.
[0160] In view of the problem existed in the related art,
an embodiment of the application provides a control
method of a light dry cleaning program. FIG. 4 is a sche-
matic flowchart of implementation of a control method of
a light dry cleaning program according to an embodiment
of the application. As shown in FIG. 4, the method in-
cludes the following operations S401 to S407.
[0161] At S401, the program starts.
[0162] At S402, a steam generator is turned on for 2.5
min, the drying fan is turned off, and the drying heater is
turned off; a rotation-to-stop ratio of the tub body is
10s/5s, and the rotational speed of the tub body is 50 rpm.
[0163] Here, the steam generator (corresponding to
the above steam generation apparatus) is turned on for
about 2.5 min in advance, which may preheat the steam
generator to generate a sufficient volume of steam to be
introduced into the tub; the tub body rotates at 50 rpm
and a 10/5 beat, which plays a role of evenly dispersing
the clothes.
[0164] In the embodiment of the application, the steam
generator is turned on in advance in a start-up stage of
the program, and efficiency of the steam generator may
be improved after it is preheated.
[0165] At S403, the steam generator is turned off, the
drying fan is turned on, and the drying heater is turned
on; the rotation-to-stop ratio of the tub body is 25s/3s,
the rotational speed is maintained at 50 rpm for 56s, the
rotational speed is maintained at 60 rpm for 112s; and
the rotation-to-stop ratio of the tub body is 25s/5s, the
rotational speed is maintained at 80 rpm for 1 min.
[0166] After the drying fan is turned on, the steam is

blown into the tub, and the drying heater is turned on to
reheat the steam, to reduce humidity of the steam and
prevent wetting the clothes; the beat increases to 25/3,
to fully beat the clothes; the rotational speed increases
from 50 rpm to 60 rpm slowly, to make the clothes fully
stretched in the tub, and the rotational speed increases
to 80 rpm subsequently, and the clothes are close to a
state of affixing to the tub, which improves the clothes
shaping effect more effectively.
[0167] At S404, the steam generator is turned on, the
drying fan is turned on, and the drying heater is turned
on; the rotation-to-stop ratio of the tub body is 25s/3s,
the rotational speed is maintained at 50 rpm for 56s, the
rotational speed is maintained at 60 rpm for 112s.
[0168] At S405, the steam generator is turned off, the
drying fan is turned on, and the drying heater is turned
on; the rotation-to-stop ratio of the tub body is 25s/5s,
the rotational speed is maintained at 80 rpm for 1 min
(circulating twice according to the above beat).
[0169] S404 and S405 are performed two times cycli-
cally, and then the program proceeds to S406. During
execution of the program, the steam generator is turned
on and off repeatedly to achieve intermittent steam intro-
duction, which may play a role of adjusting humidity and
temperature in the tub, while achieve functions such as
dust removal, wrinkle removal, deodorization, steriliza-
tion and other functions, to prevent introduction of exces-
sive steam to wet the clothes or induce excessive pres-
sure in the tub, thus resulting in air leakage.
[0170] At S406, the steam generator is turned off, the
drying fan is turned on, and the drying heater is turned
on; the rotation-to-stop ratio of the tub body is 25s/3s,
the rotational speed is maintained at 50 rpm for 56s, the
rotational speed is maintained at 60 rpm for 112s.
[0171] Before the program finishes, the steam gener-
ator is turned off, and hot air circulation reduces humidity
in the tub, to prevent problems such as excessive humid-
ity in the clothes, or steam running out after opening the
door, etc.
[0172] At S407, it is a cooling stage: the steam gener-
ator is turned off, the drying fan is turned on, the drying
heater is turned off, and condensate water is turned on
in the whole stage; the rotation-to-stop ratio of the tub
body is 12s/3s, the rotational speed is maintained at 50
rpm for 3 min; and the rotation-to-stop ratio of the tub
body is 25s/5s, the rotational speed is maintained at 80
rpm for 1 min (operating alternately until the end of cool-
ing).
[0173] Condensate water is turned on in the whole
cooling stage, to rapidly cool down and shorten time of
the program.
[0174] In the embodiments of the application, with re-
spect to different types of fabrics, the rotational speed
and the beat may be set as different values, which may
achieve targeted care for various materials. For example,
in case of conventional fabrics, the beat is set as 50 rpm,
60 rpm, 80 rpm, 50 rpm and 60 rpm, which may play a
role of fully throwing, dispersing and stretching the fab-
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rics, a state of affixing to the tub body at 80 rpm may
make the fabrics fully stretched and spread on the tub
wall; in case of fine fabrics, the beat is set as 30 rpm,
50rpm. In general, the fine fabrics are prevented from
contacting with the tub wall, since the fabrics may be
scratched by holes in the tub wall. Therefore, softer beats
of 30 rpm and 50 rpm are used to keep the fabrics in a
semisuspended state in the tub, reducing contact and
friction of the fabrics with the tub wall.
[0175] By controlling the ON duration and beat of the
steam generator as well as the rotational speed and beat
of the washing tub, temperature and humidity in the tub
may be accurately controlled, and care may be custom-
ized for fabrics made of different materials, to achieve
fine care for different types of fabrics. According to the
method provided in the embodiment of the application,
the steam generator is turned on intermittently during ex-
ecution of the program, which may control temperature
and humidity in the tub; washing beat and rotational
speeds are different with respect to different types of fab-
rics, to achieve an effect of targeted clothes care; hot air
is introduced before cooling down according to the pro-
gram, which may reduce humidity in the tub, ensure that
dried clothes are obtained, and improve the clothes care
effect.
[0176] Descriptions of an exemplary structure of a con-
trol apparatus provided in an embodiment of the appli-
cation implemented as a software module are continued
below. FIG. 5 is a schematic diagram of compositional
structures of a control apparatus according to an embod-
iment of the application, the control apparatus is applied
to the clothes treatment device shown in FIG. 2. As shown
in FIG. 5, software modules in the control apparatus 500
may include a first control module 501.
[0177] The first control module 501 is configured to de-
termine that a rotational speed of a tub body of the clothes
treatment device reaches a first rotational speed, and
control a steam generation apparatus of the clothes treat-
ment device to stop generating steam. The first rotational
speed is equal to or greater than a critical rotational
speed.
[0178] In some embodiments, the control apparatus
500 may further include a second control module.
[0179] The second control module is configured to con-
trol the clothes treatment device to operate in a first op-
eration mode.
[0180] The first operation mode includes: turning off
the steam generation apparatus, turning on a drying fan
of the clothes treatment device, and turning on a drying
heater of the clothes treatment device.
[0181] In some embodiments, the second control mod-
ule is further configured to control the clothes treatment
device to operate in a second operation mode. The sec-
ond operation mode includes: turning on the steam gen-
eration apparatus, turning on a drying fan of the clothes
treatment device, and turning on a drying heater of the
clothes treatment device.
[0182] In some embodiments, the control apparatus

500 may further include a third control module.
[0183] The third control module is configured to control
the tub body to operate at a second rotational speed and
then operate at a third rotational speed. The third rota-
tional speed is equal to or greater than the second rota-
tional speed, and both the second rotational speed and
the third rotational speed are less than the critical rota-
tional speed.
[0184] In some embodiments, the third control module
is further configured to determine that a duration when
the tub body operates at the second rotational speed and
the third rotational speed reaches a preset duration, and
control the tub body to operate at the first rotational
speed.
[0185] In some embodiments, the third control module
is further configured to control the tub body to operate at
a first beat. The first beat includes a first rotation duration
and a first stop duration, the first rotation duration is equal
to or greater than a rotation duration threshold, and the
first stop duration is less than or equal to a stop duration
threshold.
[0186] In some embodiments, the second control mod-
ule is further configured to control the clothes treatment
device to operate in a third operation mode. The third
operation mode includes: turning on the steam genera-
tion apparatus, turning off a drying fan of the clothes treat-
ment device, and turning off a drying heater of the clothes
treatment device.
[0187] In some embodiments, the third control module
is further configured to control the tub body to operate at
a second beat. The second beat includes a second ro-
tation duration and a second stop duration, the second
rotation duration is less than the rotation duration thresh-
old, the second stop duration is less than or equal to the
stop duration threshold, and the second beat is weaker
than the first beat.
[0188] It should be pointed out here that the above de-
scriptions of the embodiments of the control apparatus
are similar to the above descriptions of the method, and
have the same advantageous effects as the method em-
bodiments. Technical details which are not disclosed in
the embodiments of the control apparatus of the appli-
cation, may be understood by those skilled in the art with
reference to the descriptions of the method embodiments
of the application.
[0189] An embodiment of the application further pro-
vides a control device, the control device is applied to
the clothes treatment device shown in FIG. 2. FIG. 6 is
a schematic diagram of compositional structures of a
control device according to an embodiment of the appli-
cation. According to an exemplary structure of the control
device 600 shown in FIG. 6, other exemplary structures
of the control device 600 may be expected. Therefore,
the structure described here should not be considered
as limitation, for example, part of components described
below may be omitted, or components which are not de-
scribed below may be added to adapt to special require-
ments of certain applications.
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[0190] The control device 600 shown in FIG. 6 includes
a processor 601, at least one communication bus 602, a
user interface 603, at least one external communication
interface 604 and a memory 605. The communication
bus 602 is configured to implement connection and com-
munication between these components. The user inter-
face 603 may include a display panel 6031, and the ex-
ternal communication interface 604 may include a stand-
ard wired interface and a wireless interface. The proces-
sor 601 is configured to execute a program of the control
method stored in the memory, to implement operations
of the control method provided in the above embodi-
ments.
[0191] An embodiment of the application further pro-
vides a computer-readable storage medium. In the em-
bodiment of the application, when the above control
method is implemented in form of a software function
module and sold or used as an independent product, the
above control method may be stored in a computer-read-
able storage medium. Based on such understanding, the
technical solutions of the embodiments of the application
substantially or parts making contributions to the related
art may be embodied in form of a software product, and
the computer software product is stored in a storage me-
dium, includes several instructions to enable a computer
device (which may be a personal computer, a server, or
a network device, etc.) to execute the whole or part of
the method described in each embodiment of the appli-
cation. The foregoing storage medium includes various
media capable of storing program codes, such as a U
disk, a mobile hard disk, a Read Only Memory (ROM), a
magnetic disk or an optical disk, etc. As such, the em-
bodiments of the application are not limited to any specific
combination of hardware and software.
[0192] Correspondingly, an embodiment of the appli-
cation provides a computer-readable storage medium,
having stored thereon a computer program. Operations
of the control method provided in the above embodiments
are implemented when the computer program is execut-
ed by a processor.
[0193] The above descriptions of the embodiments of
the clothes treatment device and the storage medium are
similar to the above descriptions of the method embod-
iments, and have advantageous effects similar to the
method embodiments. Technical details which are not
disclosed in the embodiments of the clothes treatment
device and the storage medium of the application, may
be understood with reference to the descriptions of the
method embodiments of the application.
[0194] It should be understood that reference is made
to "one embodiment" or "an embodiment" throughout the
description, which means that specific features, struc-
tures or characteristics associated with the embodiment
are included in at least one embodiment of the applica-
tion. Therefore, appearances of "in one embodiment" or
"in an embodiment" in various places throughout the de-
scription do not necessarily refer to the same embodi-
ment. Furthermore, these specific features, structures or

characteristics may be combined in one or more embod-
iments in any suitable manner. It should be understood
that in various embodiments of the application, sizes of
serial numbers of the above processes does not mean
execution sequences thereof, and the execution se-
quence of each process should be determined by its func-
tions and internal logics, and should not constitute any
limitation to implementations of the embodiments of the
application. Serial numbers of the above embodiments
of the application are only intended for descriptions, and
do not represent advantages or disadvantages of the em-
bodiments.
[0195] It should be noted that terms "include", "includ-
ing" or any other variants thereof here are intended to
encompass non-exclusive inclusion, so that a process,
method, article or apparatus including a series of ele-
ments not only includes those elements, but also includes
other elements which are not explicitly listed, or includes
elements inherent to such process, method, article or
apparatus. Without any further limitation, an element de-
fined by a phrase "including a..." does not preclude pres-
ence of additional identical elements in a process, meth-
od, article or apparatus including the element.
[0196] In several embodiments provided in the appli-
cation, it should be understood that the disclosed devices
and methods may be implemented in other ways. For
example, the above device embodiments are only illus-
trative. For example, division of the units is only a logical
function division. In an actual implementation, there may
be other division manners. For example, multiple units
or components may be combined or may be integrated
into another system, or some features may be ignored
or may not be performed. Furthermore, mutual coupling
or direct coupling or communication connection among
components as shown or discussed may be indirect cou-
pling or communication connection through some inter-
faces, devices or units, and may be in electrical, mechan-
ical or other forms.
[0197] The units described as separate components
may be or may not be physically separated, and the com-
ponents displayed as units may be or may not be physical
units, that is, they may be located in one place, or may
be distributed on multiple network units. Part or all of the
units may be selected according to actual requirements,
to achieve the purpose of the solutions of the embodi-
ments.
[0198] Furthermore, each function unit in each embod-
iment of the application may be integrated into one
processing unit, or each unit may be separately used as
a unit respectively, or two or more units may be integrated
into one unit. The above integrated unit may be imple-
mented in form of hardware or in form of hardware plus
software function units.
[0199] It may be understood by those of ordinary skill
in the art that all or part of operations implementing the
above method embodiments may be completed by hard-
ware related to program instructions, the foregoing pro-
gram may be stored in a computer-readable storage me-
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dium, and when the program is executed, operations in-
cluding the above method embodiments are executed;
and the foregoing storage medium includes various me-
dia capable of storing program codes, such as a mobile
storage device, a ROM, a magnetic disk or an optical
disk, etc.
[0200] Or, when the above integrated unit of the appli-
cation is implemented in form of a software function mod-
ule and sold or used as an independent product, the
above integrated unit may be stored in a computer-read-
able storage medium. Based on such understanding, the
technical solutions of the embodiments of the application
substantially or parts making contributions to the related
art may be embodied in form of a software product, and
the computer software product is stored in a storage me-
dium, includes several instructions to enable a product
to execute the whole or part of the method described in
each embodiment of the application. The foregoing stor-
age medium includes various media capable of storing
program codes, such as a a mobile storage device, a
ROM, a magnetic disk or an optical disk, etc.
[0201] The above descriptions are only implementa-
tions of the application, however, the scope of protection
of the application is not limited thereto. Any variation or
replacement easily conceived by those skilled in the art
within the technical scope disclosed by the application
should be included in the scope of protection of the ap-
plication. Therefore, the scope of protection of the appli-
cation should be subjected to the scope of protection of
claims.

INDUSTRIAL APPLICABILITY

[0202] The embodiments of the application provide a
control method, a control apparatus, a control device,
and a computer-readable storage medium, which are ap-
plied to a clothes treatment device. The method includes
the following operations. It is determined that a rotational
speed of a tub body of the clothes treatment device reach-
es a first rotational speed, and a steam generation ap-
paratus of the clothes treatment device is controlled to
stop generating steam. The first rotational speed is equal
to or greater than a critical rotational speed. In this way,
after the rotational speed of the tub body reaches the
critical rotational speed, the clothes in the tub body are
affixed to a tub wall and are not present at the center of
the tub body. At this time, the steam generation apparatus
is turned off to stop generating steam, which reduces
energy consumption of the clothes treatment device and
prevents the steam from passing through the center of
the tub body without clothes, thus resulting in waste; fur-
thermore, after generation of the steam is stopped, the
steam introduced into the tub body is reduced, which may
reduce humidity of the clothes in the tub body and im-
prove clothes treatment efficiency.

Claims

1. A control method, applied to a clothes treatment de-
vice, comprising:
determining that a rotational speed of a tub body of
the clothes treatment device reaches a first rotational
speed, and controlling a steam generation apparatus
of the clothes treatment device to stop generating
steam, wherein the first rotational speed is equal to
or greater than a critical rotational speed.

2. The method of claim 1, comprising:

controlling the clothes treatment device to oper-
ate in a first operation mode,
wherein the first operation mode comprises:
turning off the steam generation apparatus, turn-
ing on a drying fan of the clothes treatment de-
vice, and turning on a drying heater of the clothes
treatment device.

3. The method of claim 1, comprising:

controlling the clothes treatment device to oper-
ate in a second operation mode,
wherein the second operation mode comprises:
turning on the steam generation apparatus, turn-
ing on a drying fan of the clothes treatment de-
vice, and turning on a drying heater of the clothes
treatment device.

4. The method of claim 2 or 3, comprising:

controlling the tub body to operate at a second
rotational speed and then operate at a third ro-
tational speed,
wherein the third rotational speed is equal to or
greater than the second rotational speed, and
both the second rotational speed and the third
rotational speed are less than the critical rota-
tional speed.

5. The method of claim 4, further comprising:
determining that a duration for the tub body operating
at the second rotational speed and the third rotational
speed reaches a preset duration, and controlling the
tub body to operate at the first rotational speed.

6. The method of any one of claims 1 to 5, further com-
prising:

controlling the tub body to operate at a first beat,
wherein the first beat comprises a first rotation
duration and a first stop duration, the first rota-
tion duration is equal to or greater than a rotation
duration threshold, and the first stop duration is
less than or equal to a stop duration threshold.
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7. The method of claim 6, further comprising:

controlling the clothes treatment device to oper-
ate in a third operation mode,
wherein the third operation mode comprises:
turning on the steam generation apparatus, turn-
ing off a drying fan of the clothes treatment de-
vice, and turning off a drying heater of the clothes
treatment device.

8. The method of claim 7, further comprising:

controlling the tub body to operate at a second
beat,
wherein the second beat comprises a second
rotation duration and a second stop duration,
the second rotation duration is less than the ro-
tation duration threshold, the second stop dura-
tion is less than or equal to the stop duration
threshold, and the second beat is weaker than
the first beat.

9. A control apparatus, applied to a clothes treatment
device, comprising:
a first control module, configured to determine that
a rotational speed of a tub body of the clothes treat-
ment device reaches a first rotational speed, and
control a steam generation apparatus of the clothes
treatment device to stop generating steam, wherein
the first rotational speed is equal to or greater than
a critical rotational speed.

10. A control device, comprising:

a memory, configured to store executable in-
structions; and
a processor, configured to implement the meth-
od of any one of claims 1 to 8 when the processor
executes the executable instructions stored in
the memory.

11. A computer-readable storage medium, having
stored thereon computer-executable instructions,
the computer-executable instructions configured to
implement the method of any one of claims 1 to 8
when the computer-executable instructions are ex-
ecuted by a processor.
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