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(54) WATER INLET SYSTEM AND CONTROL METHOD FOR WASHING DEVICE, AND WASHING
DEVICE

(57) A water inlet system and control method for a
washing device, and a washing device. The water inlet
system (10) comprises: a first branch (11), wherein a
water controller (111) for controlling on or off of the first
branch (11) is provided on the first branch (11); a second
branch (12), wherein the second branch (12) and the first
branch (11) are connected in parallel, and an inflation
controller (121) communicated with the atmosphere is
provided on the second branch (12); a converging pipe-
line (14), wherein the upstream end of the converging
pipeline (14) is separately communicated with the down-
stream ends of the first branch (11) and the second
branch (12); and a micro-bubble nozzle (15), wherein
the micro-bubble nozzle (15) is communicated with the
downstream end of the converging pipeline (14). Accord-
ing to the washing device, an inflation branch is increased
in the water inlet system (10), so that sufficient gas supply
is ensured, the gas-water mixing degree is improved, and
a large amount of micro-bubbles are generated in a fluid
by means of the micro-bubble nozzle (15), and thus, a
better washing effect is achieved.
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] The present application claims priority from the
following Chinese patent applications for invention: Chi-
nese invention patent application No. 202210470624.4
filed on April 28, 2022, and Chinese invention patent
application No. 202210471298.9 filed on April 28,
2022, the entire disclosures of which are both incorpo-
rated herein by reference.

FIELD OF THE INVENTION

[0002] The present disclosure relates to the technical
field of washing apparatus, and specifically to a water
inflow system and control method for a washing appara-
tus, as well as a washing apparatus.

BACKGROUND OF THE INVENTION

[0003] Micro-bubbles usually refer to tiny bubbles with
a diameter below 50 microns (µm) when bubbles are
generated. Micro-bubbles can also be divided into mi-
cro/nano-bubbles, micron-bubbles, or nano-bubbles
based on their diameter range. Micro-bubbles stay in
liquid for a longer time due to their low buoyancy in liquid.
At the same time, when in liquid, micro-bubbles will
contract under the action of water pressure until they
finally break, generating smaller nano-bubbles. During
this process, the bubbles become smaller, resulting in a
slower ascending speed and higher melting efficiency.
When micro-bubbles break, they generate high-pressure
and high-temperature heat locally, which can destroy
foreign objects such as organic matters floating in liquid
or attached to objects. In addition, the contraction pro-
cess of micro-bubbles is accompanied by an increase in
negative charge, and a peak state of negative charge
usually occurs when the diameter of micro-bubbles is
between 1‑30 microns. These negative charges have a
high oxidation-reduction effect and can effectively de-
compose pollutants in water. These characteristics en-
able micro-bubbles to have strong cleaning and purifica-
tion capabilities. At present, micro-bubbles have been
widely used in washing apparatuses such as washing
machines.
[0004] In order to improve the washing effect, in exist-
ing washing apparatuses, micro-bubbles are generated
in the washing water by using various micro-bubble
generation devices. However, it is difficult for water inflow
pipelines in existing washing apparatuses to ensure suf-
ficient gas supply, which in turn cannot ensure the gen-
eration of sufficient micro-bubbles in the fluid.
[0005] Accordingly, there is a need in the art for a new
technical solution to solve the above problems.

SUMMARY OF THE INVENTION

First group of solutions

[0006] In order to solve the above problem in the prior
art, that is, to solve the technical problem that it is im-
possible for the water inflow pipelines in the prior art to
ensure sufficient gas supply, the present disclosure pro-
vides a water inflow system for a washing apparatus, in
which the water inflow system includes: a first branch, on
which a water controller for controlling on/off of the first
branch is provided; a second branch, which is connected
in parallel with the first branch, and on which an inflation
controller communicated with the atmosphere is pro-
vided; a converging pipeline, an upstream end of which
is communicated with a downstream end of the first
branch and a downstream end of the second branch
respectively; and a micro-bubble nozzle, which is com-
municated with a downstream end of the converging
pipeline.
[0007] In the water inflow system for the washing ap-
paratus of the present disclosure, the first branch is
connected in parallel with the second branch; water from
the first branch and gas from the second branch respec-
tively reach the converging pipeline and then flow to-
gether to the micro-bubble nozzle, so that a large number
of micro-bubbles are generated through a micro-bubble
generation mesh, which are then sprayed toward outer
and/or inner cylinders of the washing apparatus. Adding
a branch for introducing gas in the water inflow system
can ensure sufficient gas supply, improve the degree of
gas-water mixing, and generate sufficient micro-bubbles
in the water through the micro-bubble nozzle to achieve
better washing effect.
[0008] In a preferred technical solution of the water
inflow system for the washing apparatus described
above, the water inflow system further includes a third
branch, which is connected in parallel with both the first
branch and the second branch; an upstream end of the
third branch is connected to a treatment agent box, and a
downstream end of the third branch is communicated
with the converging pipeline; and a dispenser is provided
on the third branch for pumping a treatment agent from
the treatment agentbox into the third branch. Through the
above arrangement, the treatment agent can reach the
micro-bubble nozzle together with water and gas, and a
mixed fluid containing a large number of micro-bubbles is
formed through the micro-bubble generation mesh,
which improves the activity of the treatment agent and
enhances the clothing treatment effect.
[0009] In a preferred technical solution of the water
inflow system for the washing apparatus described
above, a one-way valve is provided on the second
branch, and the one-way valve is arranged downstream
of the second controller. Through the above arrange-
ment, water or treatment agent can be prevented from
entering the second branch and flowing into a housing of
the washing apparatus through an air pump.
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[0010] In a preferred technical solution of the water
inflow system for the washing apparatus described
above, the micro-bubble nozzle includes a micro-bubble
generation mesh and a nozzle body; the nozzle body has
an inlet end, an outlet end, and a cavity extending be-
tween the inlet end and the outlet end along a length
direction of the nozzle body and having a constant dia-
meter; and the micro-bubble generation mesh covers an
end face of the outlet end. Through the above arrange-
ment, the nozzle body of the micro-bubble nozzle of the
present disclosure can allow fluid to pass through it and
flow toward the micro-bubble generation mesh to form a
micro-bubble fluid containing a large number of micro-
bubbles, and an interior of the nozzle body has the same
inner diameter along its length direction. The structure is
simple, and production and manufacturing are easy.
[0011] In a preferred technical solution of the water
inflow system for the washing apparatus described
above, the micro-bubble nozzle further includes a nozzle
cap, which includes a pressing part and a connecting
part; the pressing part has an annular wall with a central
through hole, and a diameter of the central through hole
matches the diameter of the cavity to allow fluid from the
cavity to be sprayed through the micro-bubble generation
mesh from the central through hole; the connecting part
extends outward from the annular wall of the pressing
part along a centerline of the central through hole and can
be fastened to the outlet end to securely clamp the micro-
bubble generation mesh between the end face of the
outlet end and the annular wall of the pressing part.
Through the above arrangement, by fastening the con-
necting part to the outlet end, the pressing part can be
tightly pressed against the end face of the outlet end,
thereby firmly clamping the micro-bubble generation
mesh between the pressing part and the outlet end.
When high-speed fluid impacts the micro-bubble gen-
eration mesh, the micro-bubble generation mesh can
maintain its own stability and cut the bubbles in the
high-speed water flow, promoting efficient generation
of micro-bubbles.
[0012] In a preferred technical solution of the water
inflow system for the washing apparatus described
above, the micro-bubble generation mesh has multiple
mesh layers, and a mesh size of each of the mesh layers
is any value between 20 and 300 meshes. Through the
above arrangement, a micro-bubble generation mesh is
formed by overlapping multiple delicate mesh layers
together, which can ensure that the micro-bubble gen-
eration mesh sufficiently and effectively cuts bubbles in
high-speed water flow, thereby ensuring that the fluid
contains a large number of micro-bubbles to improve
the treatment effect on clothing.
[0013] In a preferred technical solution of the water
inflow system for the washing apparatus described
above, the water controller is an electromagnetic valve
or a water pump, and the inflation controller is an air
pump. Through the above arrangement, the electromag-
netic valve or water pump can control on/off of water in the

pipeline and provide high-speed water flow to the pipe-
line. The air pump can control the inflation in the pipeline,
ensure the gas content in the fluid, and guarantee the
formation of high-speed fluid.
[0014] In a preferred technical solution of the water
inflow system for the washing apparatus described
above, the dispenser is a piston pump or a peristaltic
pump. Through the above arrangement, the dispensing
of treatment agent in the treatment agent branch can be
controlled, and the use of piston pump or peristaltic pump
is advantageous for improving the efficiency of pumping
treatment agent into the pipeline, and facilitates the ad-
justment of flow rate of the treatment agent in the pipeline.
[0015] In order to solve the above problem in the prior
art, that is, to solve the technical problem that it is im-
possible for the water inflow pipelines in the prior art to
ensure sufficient gas supply, the present disclosure also
provides a washing apparatus, which includes the water
inflow system according to any one of the preceding
items. Through the above arrangement, by adding a
second branch for introducing gas in the water inflow
system, the washing apparatus of the present disclosure
can ensure the gas content in the fluid, optimize the
mixing effect of gas and liquid, and further enhance the
treatment effect on clothing. In addition, when the third
branch communicated with the treatment agent box is
provided, the washing apparatus of the present disclo-
sure also enables the treatment agent to be mixed with
water and gas, and foam water containing a large number
of micro-bubbles is formed through the micro-bubble
nozzle to enhance the treatment effect on clothing.
[0016] In a preferred technical solution of the washing
apparatus described above, the washing apparatus
further includes a treatment agent box having a first
accommodation chamber, a second accommodation
chamber and a third accommodation chamber, each of
which can accommodate a treatment agent, and the
water inflow system includes a third branch connected
in parallel with both the first branch and the second
branch thereof; the first accommodation chamber, the
second accommodation chamber and the third accom-
modation chamber are respectively connected with the
third branch. Through the above arrangement, treatment
agents with different functions can be placed in the three
accommodation chambers arranged in the treatment
agent box; for example, a detergent, a softener and a
disinfectant are placed in the three accommodation
chambers respectively, so as to meet various washing
needs and therefore improve the user experience.
[0017] In a preferred technical solution of the washing
apparatus described above, the washing apparatus
further includes a sealing window gasket, on which a
fixed tube is provided, and the micro-bubble nozzle of the
water inflow system is detachably inserted into the fixed
tube. Through the above arrangement, the micro-bubble
nozzle is fixed on the sealing window gasket, so that it can
spray a fluid containing a large number of micro-bubbles
into a washing chamber of the washing apparatus to treat

5

10

15

20

25

30

35

40

45

50

55



4

5 EP 4 516 986 A1 6

objects to be cleaned such as the clothing, thereby im-
proving the washing effect of the washing apparatus.

Second group of solutions

[0018] In order to solve the above problem in the prior
art, that is, to solve the technical problem that it is im-
possible for the water inflow pipelines in the prior art to
ensure sufficient gas supply, the present disclosure pro-
vides a washing apparatus. The washing apparatus has
a water inflow system, which includes: a first pipeline, on
which a water controller for controlling on/off of the first
pipeline is provided; a second pipeline, which is con-
nected in parallel with the first pipeline, and which has
a first end and a second end located upstream of the first
end, the first end being connected to the first pipeline, the
second end being connected to a treatment agent box,
and a dispenser and an inflation controller located up-
stream of the dispenser being provided on the second
pipeline; a converging pipeline, an upstream end of which
is communicated with the first pipeline and the second
pipeline respectively; and a micro-bubble nozzle, which
is configured to generate micro-bubbles in a fluid flowing
therethrough and which has an inlet end and an outlet
end, the inlet end being communicated with a down-
stream end of the converging pipeline, and the outlet
end being communicated with a washing chamber of the
washing apparatus.
[0019] In the water inflow system for the washing ap-
paratus of the present disclosure, the first pipeline is
connected in parallel with the second pipeline; water from
the first pipeline and fluid from the second pipeline reach
the converging pipeline and then can flow together to the
micro-bubble nozzle, so that a foam water containing a
large number of micro-bubbles are generated through
the micro-bubble nozzle, which is then sprayed toward
outer and/or inner cylinders of the washing apparatus,
that is, sprayed into the washing chamber. The inflation
controller provided on the second pipeline is used to
control the gas that can be introduced into the water
inflow pipeline to ensure sufficient gas supply, improve
the degree of gas-water mixing, and generate sufficient
micro-bubbles in the water through the micro-bubble
nozzle to achieve better washing effect.
[0020] In a preferred technical solution of the washing
apparatus described above, the second pipeline in-
cludes: a main pipeline, which is connected to the first
pipeline through the first end; as well as a first branch, a
second branch and a third branch connected to the main
pipeline at the second end and connected in parallel with
each other, the first branch, the second branch and the
third branch being respectively connected to the treat-
ment agent box; the main pipeline is provided with the
dispenser, the inflation controller located upstream of the
dispenser, and a switching valve located upstream of the
inflation controller and controlling fluid communication
between the main pipeline and each of the first branch,
the second branch and the third branch. Through the

above arrangement, the washing apparatus of the pre-
sent disclosure can use three different clothing treatment
agents (such as detergent, softener and disinfectant) to
treat the clothing, etc., thereby meeting various washing
needs and improving the user experience. The switching
valve can control the connection/disconnection of the
main pipeline and the three branches, thereby controlling
the dispensing of the clothing treatment agents. This
pipeline design not only allows water to be mixed with
the clothing treatment agents and gas, generating a large
number of micro-bubbles through the micro-bubble noz-
zle to enhance the activity of the clothing treatment
agents and thus achieve better treatment effect, but also
allows water to be mixed with gas and form a micro-
bubble water through the micro-bubble nozzle to rinse
the clothing and achieve better washing effect.
[0021] In a preferred technical solution of the washing
apparatus described above, the second pipeline includes
a first extraction pipeline, a second extraction pipeline
and a third extraction pipeline connected in parallel with
each other, each of which is connected in parallel with the
first pipeline through the first end and connected to the
treatment agent box through the second end; the inflation
controller and the dispenser located downstream of the
inflation controller are arranged on each of the first ex-
traction pipeline, the second extraction pipeline and the
third extraction pipeline. Through the above arrange-
ment, the washing apparatus of the present disclosure
can use three different clothing treatment agents (suchas
detergent, softener and disinfectant) to treat the clothing,
etc., thereby meeting various washing needs and improv-
ing the user experience.
[0022] In a preferred technical solution of the washing
apparatus described above, the dispenser is one of a
piston pump, a diaphragm pump, or a peristaltic pump,
and the inflation controller is an electric three-way valve.
Through the above arrangement, the dispensing of treat-
ment agent and the on/off of gas in the second pipeline
can be controlled. The use of piston pump or peristaltic
pump is advantageous for improving the efficiency of
pumping treatment agent into the pipeline, and facilitates
the adjustment of flow rate of the treatment agent in the
pipeline; the electric three-way valve has the advantages
of compact structure, light weight, sensitive action, and
precise flow rate characteristics, etc.
[0023] In a preferred technical solution of the washing
apparatus described above, the micro-bubble nozzle
includes a micro-bubble generation mesh and a nozzle
body; the nozzle body has a cavity with a constant
diameter along its length direction, and the micro-bubble
generation mesh covers an end face of the outlet end.
Through the above arrangement, the washing apparatus
of the present disclosure can pump water and gas into the
pipeline at high pressure, thereby forming a high-speed
water flow, without the need to set a Venturi structure
inside the micro-bubble nozzle, simplifying the structure
of the micro-bubble nozzle and reducing the manufactur-
ing cost of the micro-bubble nozzle.
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[0024] In a preferred technical solution of the washing
apparatus described above, the micro-bubble generation
mesh has multiple mesh layers, and a mesh size of each
of the mesh layers is any value between 20 and 300
meshes. Through the above arrangement, a micro-bub-
ble generation mesh is formed by overlapping multiple
delicate mesh layers together, which can ensure that the
micro-bubble generation mesh sufficiently and effectively
cuts bubbles in high-speed water flow, thereby ensuring
that the fluid contains a large number of micro-bubbles to
improve the treatment effect on clothing.
[0025] In order to solve the above problem in the prior
art, that is, to solve the technical problem that it is im-
possible for the water inflow pipelines in the prior art to
ensure sufficient gas supply, the present disclosure also
provides a control method for a washing apparatus; the
washing apparatus is the washing apparatus according
to any one of the preceding items, and the control method
includes: turning on a water controller to introduce water
into a first pipeline; turning on a dispenser to pump a fluid
in a second pipeline toward a converging pipeline; mak-
ing the water from the first pipeline and the fluid from the
second pipeline flow into the converging pipeline and
form a fluid water therein; making the fluid water from
the converging pipeline flow through a micro-bubble
nozzle to generate a micro-bubble fluid; and spraying
the micro-bubble fluid into a washing chamber. Through
the above arrangement, the washing apparatus of the
present disclosure can mix water with the clothing treat-
ment agents and gas, and generate a large number of
micro-bubbles through the micro-bubble nozzle to im-
prove the activity of the clothing treatment agents, there-
by achieving better treatment effect; it is also possible to
mix water with gas and form a micro-bubble water
through the micro-bubble nozzle to rinse the clothing
and achieve better washing effect.
[0026] In a preferred technical solution of the control
method for the washing apparatus described above, the
second pipeline of the washing apparatus includes a
main pipeline, as well as a first branch, a second branch
and a third branch connected to the main pipeline and
connected in parallel with each other; the main pipeline is
provided with the dispenser, the inflation controller lo-
cated upstream of the dispenser, and a switching valve
located upstream of the inflation controller and controlling
fluid communication between the main pipeline and each
of the first branch, the second branch and the third
branch; and the control method also includes: controlling
the switching valve to cut off the communication between
the main pipeline and the first branch, the second branch
and the third branch; turning on the inflation controller to
introduce gas into the main pipeline; making the water
from the first pipeline and the gas from the main pipeline
flow into the converging pipeline and form a bubble water
therein; making the bubble water from the converging
pipeline flow through the micro-bubble nozzle to gener-
ate a micro-bubble water fluid; and spraying the micro-
bubble water fluid into the washing chamber. Through the

above arrangement, when it is necessary to rinse the
clothing and the like, the washing apparatus of the pre-
sent disclosure can mix water with gas and form a bubble
water containing a large number of micro-bubbles
through the micro-bubble nozzle, which can be sprayed
into the outer cylinder or inner cylinder to rinse the cloth-
ing and achieve better washing effect.
[0027] In a preferred technical solution of the control
method for the washing apparatus described above, the
second pipeline of the washing apparatus includes a
main pipeline, as well as a first branch, a second branch
and a third branch connected to the main pipeline and
connected in parallel with each other; the main pipeline is
provided with the dispenser, the inflation controller lo-
cated upstream of the dispenser, and a switching valve
located upstream of the inflation controller and controlling
fluid communication between the main pipeline and each
of the first branch, the second branch and the third
branch; and the control method also includes: controlling
the switching valve to make the main pipeline commu-
nicate with one of the first branch, the second branch and
the third branch; using the dispenser to pump the treat-
ment agent from the treatment agent box into the main
pipeline through said one branch; making the water from
the first pipeline and the treatment agent from the main
pipeline flow into the converging pipeline and form a first
mixed fluid therein; making the first mixed fluid from the
converging pipeline flow through the micro-bubble noz-
zle to generate a first mixed micro-bubble fluid; and
spraying the first mixed micro-bubble fluid into the wash-
ing chamber. Through the above arrangement, when it is
necessary to treat the clothing and the like by using the
clothing treatment agent, the second pipeline of the
washing apparatus of the present disclosure can extract
the corresponding treatment agent, and make it flow into
the converging pipeline to mix with the water from the first
pipeline before flowing together to the micro-bubble noz-
zle to generate foam water containing a large number of
micro-bubbles for treating the clothing and the like, there-
by enhancing the clothing treatment effect.
[0028] In a preferred technical solution of the control
method for the washing apparatus described above, the
control method further includes: turning on the inflation
controller to introduce gas into the main pipeline; making
the water from the first pipeline and the treatment agent
and gas from the main pipeline flow into the converging
pipeline and form a second mixed fluid therein; making
the second mixed fluid from the converging pipeline flow
through the micro-bubble nozzle to generate a second
mixed micro-bubble fluid; and spraying the second mixed
micro-bubble fluid into the washing chamber. Through
the above arrangement, when it is necessary to treat the
clothing and the like by using the clothing treatment
agent, the second pipeline of the washing apparatus of
the present disclosure can extract the corresponding
treatment agent, and at the same time, gas is introduced
into the main pipeline of the second pipeline; the treat-
ment agent and gas flow into the converging pipeline to
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mix with the water from the first pipeline, and then they
flow together to the micro-bubble nozzle to generate
foam water containing a large number of micro-bubbles
for treating the clothing and the like. Introducing gas into
the pipeline can ensure sufficient gas supply, improve the
degree of gas-water mixing, and thus ensure sufficient
micro-bubble content in the water to achieve better wash-
ing effect.
[0029] In a preferred technical solution of the control
method for the washing apparatus described above, the
control method further includes: (a) when the commu-
nication time between the main pipeline and said one
branch reaches a first predetermined time period, con-
trolling the switching valve to cut off the communication
between the main pipeline and said one branch, while
turning on the inflation controller to introduce gas into the
main pipeline; (b) when the duration in which the inflation
controller is turned on reaches a second predetermined
time period, turning off the inflation controller, while con-
trolling the switching valve to make the main pipeline
communicate with said one branch again; and repeating
steps (a) and (b) until the dispensing amount of the
treatment agent reaches a predetermined dispensing
amount. Through the above arrangement, the dispen-
sing of treatment agent into the pipeline and introduction
of gas into the pipeline can occur in sequence, that is, a
certain amount of treatment agent is first introduced into
the main pipeline of the second pipeline, and then a
certain amount of gas is introduced into the main pipeline.
This arrangement is advantageous for ensuring that the
treatment agent and gas mix more sufficiently and evenly
with water, thereby achieving better clothing treatment
effect.
[0030] In a preferred technical solution of the control
method for the washing apparatus described above, the
second pipeline includes a first extraction pipeline, a
second extraction pipeline and a third extraction pipeline
connected in parallel with each other, each of which is
provided with the inflation controller and the dispenser
located downstream of the inflation controller; and the
control method includes: turning on the inflation controller
on one of the first extraction pipeline, the second extrac-
tion pipeline and the third extraction pipeline to introduce
gas into said one extraction pipeline; turning on the
dispenser on said one extraction pipeline to pump the
treatment agent from the treatment agent box into said
one extraction pipeline; making the water from the first
pipeline and the gas and treatment agent from said one
extraction pipeline flow into the converging pipeline and
form a second mixed fluid therein; making the second
mixed fluid from the converging pipeline flow through the
micro-bubble nozzle to generate a second mixed micro-
bubble fluid; and spraying the second mixed micro-bub-
ble fluid into the washing chamber. Through the above
arrangement, when it is necessary to treat the clothing
and the like by using the clothing treatment agent, the
washing apparatus of the present disclosure can extract
the corresponding treatment agent, and at the same time,

gas is introduced into the extraction pipeline; the treat-
ment agent and gas flow into the converging pipeline to
mix with the water from the first pipeline, and then they
flow together to the micro-bubble nozzle to generate
foam water containing a large number of micro-bubbles
for treating the clothing and the like. Introducing gas into
the pipeline can ensure sufficient gas supply, improve the
degree of gas-water mixing, and thus ensure sufficient
micro-bubble content in the water to achieve better wash-
ing effect.
[0031] In a preferred technical solution of the control
method for the washing apparatus described above, the
control method further includes: intermittently turning on
the inflation controller at predetermined time intervals
until the dispensing amount of the treatment agent
reaches a predetermined dispensing amount. Through
the above arrangement, intermittently introducing gas
into the pipeline can prevent excessive gas from surging
toward the micro-bubble nozzle, thereby ensuring that
bubbles can be efficiently and sufficiently cut by the
micro-bubble nozzle.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032] Preferred embodiments of the present disclo-
sure will be described below with reference to the ac-
companying drawings, in which:

FIG. 1 is a schematic structural view of an embodi-
ment of the washing apparatus of the present dis-
closure;

FIG. 2 is a schematic structural view of an embodi-
ment of a micro-bubble nozzle in the water inflow
system for a washing apparatus of the present dis-
closure;

FIG. 3 is a schematic cross-sectional view of an
embodiment of the micro-bubble nozzle of the pre-
sent disclosure taken along section line A-A in FIG. 2;

FIG. 4 is a schematic structural view of a first embo-
diment of the washing apparatus of the present dis-
closure;

FIG. 5 is a schematic structural view of a second
embodiment of the washing apparatus of the present
disclosure;

FIG. 6 is a schematic structural view of an embodi-
ment of the micro-bubble nozzle of the washing
apparatus of the present disclosure;

FIG. 7 is a schematic flowchart of the control method
for a washing apparatus of the present disclosure;

FIG. 8 is a schematic flowchart of a first embodiment
of the control method for the washing apparatus of
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the present disclosure;

FIG. 9 is a schematic flowchart of a second embodi-
ment of the control method for the washing appara-
tus of the present disclosure;

FIG. 10 is a schematic flowchart of a third embodi-
ment of the control method for the washing appara-
tus of the present disclosure;

FIG. 11 is a schematic flowchart of a fourth embodi-
ment of the control method for the washing appara-
tus of the present disclosure; and

FIG. 12 is a schematic flowchart of a fifth embodi-
ment of the control method for the washing appara-
tus of the present disclosure.

List of reference signs

First group of solutions

[0033] 1: washing apparatus; 10: water inflow system;
11: first branch; 111: water controller; 12: second branch;
121: inflation controller; 122: one-way valve; 13: third
branch; 131: dispenser; 14: converging pipeline; 15:
micro-bubble nozzle; 151: micro-bubble generation
mesh; 152: nozzle body; 521: inlet end; 522: outlet
end; 523: cavity; 524: external thread of the outlet end;
153: nozzle cap; 531: pressing part; 5311: annular wall;
532: connecting part; 5321: internal thread of the con-
necting part; 533: through hole of the nozzle cap; 154:
positioning column; 155: fixed installation part; 155a: first
fixed installation part; 155b: second fixed installation part;
1551: threaded hole; 156: anti-falling part; 20: treatment
agent box; 21: first accommodation chamber; 22: second
accommodation chamber; 23: third accommodation
chamber; 30: inner cylinder; 40: outer cylinder; 50: hous-
ing; 51: door; 52: observation window; 53: sealing win-
dow gasket.

Second group of solutions

[0034] 1: washing apparatus; 10: water inflow system;
11: first pipeline; 111: water controller; 12: second pipe-
line; 121: dispenser; 122: inflation controller; 123: switch-
ing valve; 124: main pipeline; 241: first branch; 242:
second branch; 243: third branch; 244: first extraction
pipeline; 245: second extraction pipeline; 246: third ex-
traction pipeline; 13: converging pipeline; 14: micro-bub-
ble nozzle; 141: inlet end; 142: outlet end; 143: nozzle
body; 144: fixed part; 145: positioning part; 146: nozzle
cap; 20: treatment agent box; 30: inner cylinder; 40: outer
cylinder; 50: housing; 51: door; 52: observation window;
53: sealing window gasket.

DETAILED DESCRIPTION OF THE EMBODIMENT(S)
OF THE INVENTION

[0035] Preferred embodiments of the present disclo-
sure will be described below with reference to the ac-
companying drawings. It should be understood by those
skilled in the art that the following embodiments are only
used to explain the technical principle of the present
disclosure, and are not intended to limit the scope of
protection of the present disclosure.
[0036] It should be noted that in the description of the
present disclosure, terms indicating directional or posi-
tional relationships, such as "upper", "lower", "left",
"right", "inner", "outer" and the like, are based on the
directional or positional relationships shown in the ac-
companying drawings. They are only used for ease of
description, and do not indicate or imply that the device or
element must have a specific orientation, or must be
constructed or operated in a specific orientation; there-
fore, they should not be considered as limitations to the
present disclosure. In addition, terms "first", "second"
and "third" are only used for descriptive purpose, and
should not be understood as indicating or implying re-
lative importance.
[0037] In addition, it should also be noted that in the
description of the present disclosure, unless otherwise
clearly specified and defined, terms "arrange" and "con-
nection" should be understood in a broad sense; for
example, the connection may be a fixed connection, or
a detachable connection, or an integral connection; it
may be a direct connection, or an indirect connection
implemented through an intermediate medium, or inter-
nal communication between two elements. For those
skilled in the art, the specific meaning of the above terms
in the present disclosure can be interpreted according to
specific situations.

First group of solutions

[0038] In order to solve the technical problem that it is
impossible for the water inflow pipelines in the prior art to
ensure sufficient gas supply, the present disclosure pro-
vides a water inflow system 10 for a washing apparatus 1.
The water inflow system 10 includes: a first branch 11, on
which a water controller 111 for controlling on/off of the
first branch is provided; a second branch 12, which is
connected in parallel with the first branch 11, and on
which an inflation controller 121 communicated with
the atmosphere is provided; a converging pipeline 14,
an upstream end of which is communicated with a down-
stream end of the first branch 11 and a downstream end of
the second branch 12 respectively; and a micro-bubble
nozzle 15, which is communicated with a downstream
end of the converging pipeline 14.
[0039] FIG. 1 is a schematic structural view of an
embodiment of the washing apparatus of the present
disclosure. As shown in FIG. 1, in one or more embodi-
ments, the washing apparatus 1 of the present disclosure
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is a drum washing machine. Alternatively, the washing
apparatus 1 of the present disclosure can also be a
pulsator washing machine, a washing-drying integrated
machine, or another suitable form of washing machine.
The washing apparatus 1 includes a housing 50. A door
51 that allows users to put the clothing and the like into the
drum washing machine is provided on a front side (an
operation side that faces the users) of the housing 50,
and the door 51 is also provided with an observation
window 52 that allows users to see the interior of the
washing machine. A sealing window gasket 53 is also
provided between the observation window 52 and the
housing 50, and the sealing window gasket 53 is fixed on
the housing 50. An outer cylinder 40 and an inner cylinder
30 are provided inside the housing 50. The outer cylinder
40 and the inner cylinder 30 together form a washing
chamber of the washing apparatus 1. The inner cylinder
30 is rotatably positioned inside the outer cylinder 40, and
is connected to a motor through a transmission shaft and
bearings.
[0040] The washing apparatus 1 of the present disclo-
sure also has a treatment agent box 20. The treatment
agent box 20 is arranged at the upper left position of the
housing 50 of the washing apparatus 1 as shown in the
figure. Alternatively, the treatment agent box 20 can also
be arranged at the upper right position of the housing 50
as shown in the figure or at other suitable positions. Users
can open the treatment agent box 20 from the outside and
add clothing treatment agents into the treatment agent
box 20. The clothing treatment agents include but are not
limited to a detergent, a softener and a disinfectant. The
treatment agent box 20 has a first accommodation cham-
ber 21, a second accommodation chamber 22 and a third
accommodation chamber 23. The first accommodation
chamber 21 is the leftmost compartment inside the treat-
ment agent box 20 as shown in the figure, and is used to
accommodate the detergent; the second accommoda-
tion chamber 22 is the middle compartment inside the
treatment agent box 20 as shown in the figure, and is
used to accommodate the softener; and the third accom-
modation chamber 23 is the rightmost compartment in-
side the treatment agent box 20 as shown in the figure,
and is used to accommodate the disinfectant. In alter-
native embodiments, the first accommodation chamber
21 can also be designed to accommodate the softener,
the disinfectant, or another suitable clothing treatment
agent. The second accommodation chamber 22 and the
third accommodation chamber 23 can also be designed
to accommodate any suitable clothing treatment agent,
as long as the placement of the clothing treatment agents
in the treatment agent box 20 is reasonable. Alternatively,
the treatment agent box 20 can also be provided with two
accommodation chambers or other suitable number of
accommodation chambers to accommodate the same or
different clothing treatment agents, thereby meeting dif-
ferent washing and care needs.
[0041] As shown in FIG. 1, the washing apparatus 1 of
the present disclosure further includes a water inflow

system 10. The water inflow system 10 includes a first
branch 11, a second branch 12, a third branch 13, a
converging pipeline 14, and a micro-bubble nozzle 15.
The first branch 11, the second branch 12 and the third
branch 13 are all connected in parallel with each other,
and downstream ends of the first branch 11, the second
branch 12 and the third branch 13 are all in fluid com-
munication with an upstream end of the converging pipe-
line 14. The first branch 11 is a water inflow branch, and its
upstream end can be directly connected to a joint of
external water source, such as a faucet. A water con-
troller 111 is provided on the first branch 11 for controlling
on/off of water flow in the first branch 11. The water
controller 111 is a water pump that can pump water flow
into the first branch 11 at high pressure. In alternative
embodiments, the water controller 111 may also be an
electromagnetic valve or another suitable controller. The
second branch 12 is a branch for introducing gas, on
which an inflation controller 121 and a one-way valve 122
are provided. The inflation controller 121 is an air pump
that can pump air into the second branch 12 at high
pressure. Alternatively, the inflation controller 121 may
also be a breather valve or another suitable controller.
The one-way valve 122 is arranged downstream of the
inflation controller 121, and it can prevent the water in the
first branch 11 and the treatment agent in the third branch
13 from flowing into the second branch 12 and into the
housing of the washing apparatus 1 through the air pump.
The third branch 13 is a treatment agent branch. An
upstream end of the third branch 13 is connected to
the treatment agent box 20, and the third branch 13 is
connected to the first accommodation chamber 21, the
second accommodation chamber 22 and the third ac-
commodation chamber 23 of the treatment agent box 20
respectively. A dispenser 131 is provided on the third
branch 13. The dispenser 131 is a piston pump and can
pump the clothing treatment agents in the treatment
agent box 20 into the third branch 13. Alternatively, the
dispenser 131 can also be a peristaltic pump.
[0042] As shown in FIG. 1, the upstream end of the
converging pipeline 14 is connected to the downstream
ends of the first branch 11, the second branch 12 and the
third branch 13 respectively, and its downstream end is
connected to the micro-bubble nozzle 15. The fluids
introduced into the converging pipeline 14 from each
branch can be sprayed into the inner cylinder 30 and/or
the outer cylinder 40 of the washing apparatus 1 through
the micro-bubble nozzle 15. When the washing appara-
tus 1 needs to use the clothing treatment agent to treat the
clothing, the water controller 111 is turned on to introduce
water flow into the first branch 11 and make it flow at high
speed toward the converging pipeline 14. At the same
time, the dispenser 131 pumps the corresponding cloth-
ing treatment agent from the treatment agent box 20,
pumps the clothing treatment agent into the third branch
13, and makes it flow into the converging pipeline 14. The
inflation controller 121 is also turned on at the same time,
so that it pumps gas into the second branch 12 at high
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pressure and makes the gas flow toward the converging
pipeline 14. The water, treatment agent and air coming
from the three branches respectively are mixed in the
converging pipeline 14 to form a mixed fluid, which flows
at high speed toward the micro-bubble nozzle 15 at the
downstream end of the converging pipeline 14. After the
mixed fluid passes through the micro-bubble nozzle 15,
foam water containing a large number of micro-bubbles is
formed and sprayed onto the clothing to be treated in the
inner cylinder 30 of the washing apparatus 1. When the
washing apparatus 1 needs to use micro-bubble water to
rinse the clothing, the water controller 111 is turned on to
introduce water flow into the first branch 11 and make it
flow at high speed toward the converging pipeline 14. At
the same time, the inflation controller 121 is also turned
on, so that it pumps gas into the second branch 12 at high
pressure and makes the gas flow toward the converging
pipeline 14. After the water from the first branch 11 and
the air from the second branch 12 are mixed in the
converging pipeline 14, they flow at high speed toward
the micro-bubble nozzle 15, forming bubble water con-
taining a large number of micro-bubbles, which is
sprayed by the micro-bubble nozzle 15 onto the clothing
to be rinsed in the inner cylinder 30 of the washing
apparatus 1.
[0043] As shown in FIG. 1, the micro-bubble nozzle 15
is detachably fixed on a top part of the sealing window
gasket 53 as shown in the figure, and is fixedly connected
with the sealing window gasket 53. Alternatively, the
micro-bubble nozzle 15 can also be fixed on a side part
or upper part of the sealing window gasket 53 as shown in
the figure. In alternative embodiments, the micro-bubble
nozzle 15 can also be fixedly connected with the outer
cylinder 40, or fixedly connected with both the outer
cylinder 40 and the sealing window gasket 53. In one
or more embodiments, a fixed tube (not shown in the
figure) is provided on the sealing window gasket 53. The
fixed tube extends outward in a radial direction of the
sealing window gasket 53 and has a diameter that
matches the size of the micro-bubble nozzle 15. In one
or more embodiments, a positioning groove (not shown in
the figure) is provided on an inner tube wall of the fixed
tube, and a positioning column 154 (see FIG. 2) that
matches the positioning groove is provided on the mi-
cro-bubble nozzle 15. By inserting the micro-bubble
nozzle 15 into the fixed tube of the sealing window gasket
53 and tightly fitting the positioning column 154 on the
micro-bubble nozzle 15 with the positioning groove on
the sealing window gasket 53, pre-positioning between
the micro-bubble nozzle 15 and the sealing window
gasket 53 can be achieved. In alternative embodiments,
a positioning groove can also be provided on the micro-
bubble nozzle 15, and a corresponding positioning col-
umn can be provided on the sealing window gasket 53 to
achieve pre-positioning between the micro-bubble noz-
zle 15 and the sealing window gasket 53. After complet-
ing the pre-positioning of the micro-bubble nozzle 15, a
fixed installation part 155 (see FIG. 2) of the micro-bubble

nozzle 15 is fixed together with the sealing window gasket
53 by screws. In alternative embodiments, the micro-
bubble nozzle 15 can also be fixedly connected to the
sealing window gasket 53 and/or the outer cylinder 40
through a snap-fit structure or other suitable connection
means.
[0044] FIG. 2 is a schematic structural view of an
embodiment of the micro-bubble nozzle in the water
inflow system for the washing apparatus of the present
disclosure. FIG. 3 is a schematic cross-sectional view of
an embodiment of the micro-bubble nozzle of the present
disclosure taken along section line A-A in FIG. 2. As
shown in FIGS. 2 and 3, in one or more embodiments,
the micro-bubble nozzle 15 includes a micro-bubble gen-
eration mesh 151, a nozzle body 152, and a nozzle cap
153.
[0045] The nozzle body 152 has an inlet end 521 and
an outlet end 522. As shown in FIG. 2, on the outside of
the nozzle body 152, the micro-bubble nozzle 15 also has
a positioning column 154, a fixed installation part 155,
and an anti-falling part 156. The anti-falling part 156 is
arranged at the end of the inlet end 521 of the nozzle body
152 and protrudes radially outward around an outer wall
of the inlet end 521. In alternative embodiments, the anti-
falling part 156 can also be an annular groove structure
recessed inward from the outer wall of the inlet end 521,
as long as it can prevent the micro-bubble nozzle 15 from
falling off the downstream end of the converging pipeline
14. The positioning column 154 is a long rib structure
located in the middle of the nozzle body 152, which
protrudes radially outward from the outer wall of the
nozzle body 152 and extends in the length direction of
the nozzle body 152. The fixed installation part 155 has a
first fixed installation part 155a and a second fixed in-
stallation part 155b symmetrically positioned on the outer
wall of the nozzle body 152. The first fixed installation part
155a and the second fixed installation part 155b are
respectively arranged on both sides of the positioning
column 154. Alternatively, only the first fixed installation
part 155a or only the second fixed installation part 155b is
arranged on the outer wall of the nozzle body 152.
Threaded holes 1551 are provided on both the first fixed
installation part 155a and the second fixed installation
part 155b to fix the micro-bubble nozzle 15 to a target
position on the washing apparatus 1 by screws. Alter-
natively, the fixed installation part 155 can also be a snap-
fit structure or any other suitable connection structure.
[0046] As shown in FIG. 3, the nozzle body 152 has a
cavity 523 therein. The cavity 523 has the same diameter
along the length direction of the nozzle body 152 (i.e., the
inner diameter of the nozzle body 152). The micro-bubble
generation mesh 151 covers an end face of the outlet end
522 of the nozzle body 152, and is fixed to the end face.
When the fluid from the converging pipeline 14 rushes
toward the micro-bubble generation mesh 151 at high
speed, the micro-bubble generation mesh 151 can cut
the bubbles in the fluid to form a large number of micro-
bubbles in the fluid. In one or more embodiments, the

5

10

15

20

25

30

35

40

45

50

55



10

17 EP 4 516 986 A1 18

micro-bubble generation mesh 151 includes four mesh
layers. The pore density of each mesh layer is 120
meshes, and each mesh layer is made of polyester fiber
material. The four mesh layers are overlapped together
to form the micro-bubble generation mesh 151. In alter-
native embodiments, the pore density of the mesh layer
can also be any value between 20 and 300 meshes.
Alternatively, the mesh layer can also be made of any
other suitable high polymer material (such as cotton fiber,
polypropylene fiber, etc.), or made of metal material
(such as stainless steel wire, nickel wire, etc.). In alter-
native embodiments, the number of mesh layers in the
micro-bubble generation mesh 151 can be any other
value; preferably, the number of mesh layers is 1 to 10.
An external thread 524 of the outlet end is also provided at
a lower part of the nozzle body 152 at a position near the
outlet end 522, so that the nozzle body 152 can be fixed
together with the nozzle cap 153 through threaded con-
nection.
[0047] As shown in FIG. 3, the nozzle cap 153 includes
a pressing part 531 and a connecting part 532. The
pressing part 531 has an annular wall 5311 with a central
through hole (i.e., a through hole 533 of the nozzle cap).
An inner diameter of the through hole 533 of the nozzle
cap matches the diameter of the cavity 523, that is, they
are the same as each other, thus allowing the fluid from
the cavity 523 to pass through the micro-bubble genera-
tion mesh 151 and then be sprayed from the through hole
533 of the nozzle cap without being hindered. In alter-
native embodiments, the inner diameter of the through
hole 533 of the nozzle cap may be slightly smaller than
the inner diameter of the cavity 523, so as to more
securely fix the micro-bubble generation mesh 151 be-
tween the outlet end 522 and the nozzle cap 153. The
connecting part 532 extends from the annular wall 5311
of the pressing part 531 along a centerline of the cavity
523 toward the inlet end 521. An inner diameter of the
connecting part 532 is slightly larger than the outer dia-
meter of the outlet end 522, so that the connecting part
532 can wrap around the outlet end 522. An internal
thread 5321 of the connecting part is provided on an
inner peripheral wall of the connecting part 532. The
internal thread 5321 of the connecting part matches
the external thread 524 of the outlet end of the nozzle
body 152 to fix the nozzle cap 153 on the nozzle body
152. In alternative embodiments, the nozzle cap 153 and
the nozzle body 152 can also be connected through
snap-fit, or through other suitable fastening methods.
When the nozzle cap 153 is securely connected to the
nozzle body 152 through the connecting part 532, the
micro-bubble generation mesh 151 is firmly clamped
between the outlet end 522 and the annular wall 5311
of the pressing part 531. At this time, the through hole 533
of the nozzle cap is in center-alignment with the cavity
523, the fluid from the converging pipeline 14 can se-
quentially pass through the cavity 523, the micro-bubble
generation mesh 151 and the through hole 533 of the
nozzle cap, and finally is sprayed onto the clothing in the

inner cylinder 30 of the washing apparatus 1.
[0048] In alternative embodiments, the nozzle may be
any known suitable nozzle structure. For example, dif-
ferent Venturi structures are provided inside the nozzle
body of the nozzle to create a negative pressure envir-
onment inside the nozzle body, which can draw in gas
from the outside and increase the mixing degree of fluid
and gas.

Second group of solutions

[0049] In order to solve the technical problem that it is
impossible for the water inflow pipelines in the prior art to
ensure sufficient gas supply, the present disclosure pro-
vides a washing apparatus 1. The washing apparatus 1
has a water inflow system 10, which includes: a first
pipeline 11, on which a water controller 111 for controlling
on/off of the first pipeline 11 is provided; a second pipeline
12, which is connected in parallel with the first pipeline 11,
and which has a first end and a second end located
upstream of the first end, the first end being connected
to the first pipeline 11, the second end being connected to
a treatment agent box 20, and a dispenser 121 and an
inflation controller 122 located upstream of the dispenser
121 being provided on the second pipeline 12; a conver-
ging pipeline 13, an upstream end of which is commu-
nicated with the first pipeline 11 and the second pipeline
12 respectively; and a micro-bubble nozzle 14, which is
configured to generate micro-bubbles in a fluid flowing
therethrough and which has an inlet end 141 and an
outlet end 142, the inlet end 141 being communicated
with a downstream end of the converging pipeline 13, and
the outlet end 142 being communicated with a washing
chamber of the washing apparatus 1.
[0050] FIG. 4 is a schematic structural view of a first
embodiment of the washing apparatus of the present
disclosure. As shown in FIG. 4, in one or more embodi-
ments, the washing apparatus 1 of the present disclosure
is a drum washing machine. Alternatively, the washing
apparatus 1 of the present disclosure can also be a
pulsator washing machine, a washing-drying integrated
machine, or another suitable form of washing machine.
The washing apparatus 1 includes a housing 50. A door
51 that allows users to put the clothing and the like into the
drum washing machine is provided on a front side (an
operation side that faces the users) of the housing 50,
and the door 51 is also provided with an observation
window 52 that allows users to see the interior of the
washing machine. A sealing window gasket 53 is also
provided between the observation window 52 and the
housing 50, and the sealing window gasket 53 is fixed on
the housing 50. An outer cylinder 40 and an inner cylinder
30 are provided inside the housing 50. The inner cylinder
30 is rotatably positioned inside the outer cylinder 40, and
is connected to a motor through a transmission shaft and
bearings. The outer cylinder 40 and the inner cylinder 30
both belong to the washing chamber mentioned herein.
[0051] The washing apparatus 1 of the present disclo-
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sure also has a treatment agent box 20. The treatment
agent box 20 is arranged at the upper left position of the
housing 50 of the washing apparatus 1 as shown in the
figure. Alternatively, the treatment agent box 20 can also
be arranged at the upper right position of the housing 50
as shown in the figure or at other suitable positions. Users
can open the treatment agent box 20 from the outside and
add clothing treatment agents into the treatment agent
box 20. The clothing treatment agents include but are not
limited to a detergent, a softener and a disinfectant. The
treatment agent box 20 has a first accommodation cham-
ber (not shown) located in the leftmost compartment
inside the treatment agent box 20 as shown in the figure,
a second accommodation chamber (not shown) located
in the middle compartment inside the treatment agent
box 20 as shown in the figure, and a third accommodation
chamber (not shown) located in the rightmost compart-
ment inside the treatment agent box 20 as shown in the
figure. The first accommodation chamber is used to
accommodate the detergent, the second accommoda-
tion chamber is used to accommodate the softener, and
the third accommodation chamber is used to accommo-
date the disinfectant. In alternative embodiments, the first
accommodation chamber can also be designed to ac-
commodate the softener, the disinfectant, or another
suitable clothing treatment agent. The second accom-
modation chamber and the third accommodation cham-
ber can also be designed to accommodate any suitable
clothing treatment agent, as long as the placement of the
clothing treatment agents in the treatment agent box 20 is
reasonable. Alternatively, the treatment agent box 20 can
also be provided with two accommodation chambers or
other suitable number of accommodation chambers to
accommodate the same or different clothing treatment
agents, thereby meeting different washing and care
needs.
[0052] As shown in FIG. 4, the washing apparatus 1 of
the present disclosure further includes a water inflow
system 10. The water inflow system 10 includes a first
pipeline 11, a second pipeline 12, a converging pipeline
13, and a micro-bubble nozzle 14. The first pipeline 11 is a
water inflow pipeline, and its upstream end can be directly
connected to a joint of external water source, such as a
faucet. A water controller 111 is provided on the first
pipeline 11 for controlling on/off of water flow in the first
pipeline 11. The water controller 111 is a water pump that
can pump water flow into the first pipeline 11 at high
pressure. In alternative embodiments, the water control-
ler 111 may also be an electromagnetic valve or another
suitable controller. The second pipeline 12 includes a
main pipeline 124, a first branch 241, a second branch
242, and a third branch 243. The first branch 241, the
second branch 242 and the third branch 243 are con-
nected in parallel; upstream ends of the three branches
are connected to the treatment agent box 20, while down-
stream ends of the three branches and an upstream end
of the main pipeline 124 are all connected to a switching
valve 123. Specifically, the first branch 241 is commu-

nicated with the first accommodation chamber of the
treatment agent box 20, the second branch 242 is com-
municated with the second accommodation chamber of
the treatment agent box 20, and the third branch 243 is
communicated with the third accommodation chamber of
the treatment agent box 20. The switching valve 123 is an
electric three-way valve that can control on/off of the
connection between the main pipeline 124 and each of
the first branch 241, the second branch 242 and the third
branch 243. A dispenser 121 and an inflation controller
122 are provided on the main pipeline 124, and the
dispenser 121 is arranged downstream of the inflation
controller 122. The inflation controller 122 is an electric
valve and can introduce gas into the main pipeline 124.
The dispenser 122 is a piston pump that can pump the
treatment agents from the treatment agent box 20 into the
main pipeline 124, and pump the treatment agents and/or
the gas introduced by the inflation controller 122 into the
main pipeline 124 toward the converging pipeline 13. In
alternative embodiments, the dispenser 122 may also be
a diaphragm pump, a peristaltic pump, or another suita-
ble dispensing device.
[0053] As shown in FIG. 4, an upstream end of the
converging pipeline 13 is connected to downstream ends
of the first pipeline 11 and the main pipeline 124 respec-
tively, and its downstream end is connected to the micro-
bubble nozzle 14. The fluids introduced into the conver-
ging pipeline 13 from the first pipeline 11 and the main
pipeline 124 can be sprayed into the inner cylinder 30
and/or the outer cylinder 40 of the washing apparatus 1
through the micro-bubble nozzle 14.
[0054] FIG. 6 is a schematic structural view of an
embodiment of the micro-bubble nozzle of the washing
apparatus of the present disclosure. As shown in FIGS. 4
and 6, in one or more embodiments, the micro-bubble
nozzle 14 is fixed on a top part of the sealing window
gasket 53 as shown in the figure, and is fixedly connected
with the sealing window gasket 53. Alternatively, the
micro-bubble nozzle 14 can also be fixed on a side part
or upper part of the sealing window gasket 53 as shown in
the figure. In alternative embodiments, the micro-bubble
nozzle 14 can also be fixedly connected with the outer
cylinder 40, or fixedly connected with both the outer
cylinder 40 and the sealing window gasket 53. Specifi-
cally, the micro-bubble nozzle 14 has a fixed part 144 and
a positioning part 145. In one or more embodiments, a
fixed tube (not shown in the figure) is provided on the
sealing window gasket 53. The micro-bubble nozzle 14
can be inserted into the fixed tube of the sealing window
gasket 53 and enables a positioning column 154 on the
micro-bubble nozzle 14 to be tightly fitted with a position-
ing groove (not shown in the figure) on the fixed tube to
complete pre-positioning of the micro-bubble nozzle 14.
Then, the fixed part 144 of the micro-bubble nozzle 14
and the sealing window gasket 53 are fixed together by
screws. In alternative embodiments, the micro-bubble
nozzle 14 can also be fixedly connected with the sealing
window gasket 53 and/or the outer cylinder 40 through a
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snap-fit structure or other suitable connection means.
[0055] As shown in FIG. 6, in one or more embodi-
ments, the micro-bubble nozzle 14 further includes a
nozzle body 143, a micro-bubble generation mesh (not
shown in the figure), and a nozzle cap 146. The nozzle
body 143 has an inlet end 141 and an outlet end 142, the
inlet end 141 is communicated with the converging pipe-
line 13, and the outlet end 142 is communicated with the
inner cylinder 30 or the outer cylinder 40 of the washing
apparatus 1. In one or more embodiments, the interior of
the nozzle body 143 has the same diameter along the
length direction of the nozzle body 143. In alternative
embodiments, the interior of the nozzle body 143 may
also be a Venturi structure. The micro-bubble generation
mesh covers an end face of the outlet end 142 of the
nozzle body 143, and is fixed to the end face. The micro-
bubble generation mesh can cut the bubbles in the fluid to
form a large number of micro-bubbles in the fluid. In one
or more embodiments, the micro-bubble generation
mesh includes four mesh layers. The pore density of
each mesh layer is 120 meshes, and each mesh layer
is made of polyester fiber material. The four mesh layers
are overlapped together to form the micro-bubble gen-
eration mesh. In alternative embodiments, the pore den-
sity of the mesh layer can also be any value between 20
and 300 meshes. Alternatively, the mesh layer can also
be made of any other suitable high polymer material
(such as cotton fiber, polypropylene fiber, etc.), or made
of metal material (such as stainless steel wire, nickel wire,
etc.). In alternative embodiments, the number of mesh
layers in the micro-bubble generation mesh can be any
other value; preferably, the number of mesh layers is 1 to
10. The nozzle cap 146 is fixed to a lower part of the
nozzle body 143 at a position near the outlet end 142
through threaded connection, and can tightly clamp the
micro-bubble generation mesh between the outlet end
142 and the nozzle cap 146.
[0056] FIG. 5 is a schematic structural view of a second
embodiment of the washing apparatus of the present
disclosure. As shown in FIG. 5, in this embodiment,
except for the water inflow system 10, other configura-
tions of the washing apparatus 1 of the present disclosure
are the same as those in the first embodiment described
above. In one or more embodiments, the water inflow
system 10 includes a first pipeline 11, a second pipeline
12, a converging pipeline 13, and a micro-bubble nozzle
14. The first pipeline 11 is a water inflow pipeline, and its
upstream end can be directly connected to a joint of
external water source, such as a faucet. A water con-
troller 111 is provided on the first pipeline 11 for controlling
on/off of water flow in the first pipeline 11. The water
controller 111 is a water pump that can pump water flow
into the first branch 11 at high pressure. In alternative
embodiments, the water controller 111 may also be an
electromagnetic valve or another suitable controller. The
second pipeline 12 includes a first extraction pipeline
244, a second extraction pipeline 245, and a third ex-
traction pipeline 246, which are connected in parallel with

each other and connected in parallel with the first pipeline
11 respectively. An upstream end of the first extraction
pipeline 244 is communicated with the first accommoda-
tion chamber of the treatment agent box 20, and a dis-
penser 121 and an inflation controller 122 are provided on
the first extraction pipeline 244. The inflation controller
122 is an electric valve and can introduce gas into the first
extraction pipeline 244. The dispenser 121 is arranged
downstream of the inflation controller 122. The dispenser
121 is a piston pump that can pump the treatment agent
from the first accommodation chamber into the first ex-
traction pipeline 244, and pump the treatment agent
and/or the gas introduced by the inflation controller
122 toward the converging pipeline 14. An upstream
end of the second extraction pipeline 245 is communi-
cated with the second accommodation chamber of the
treatment agent box 20, and is provided with the same
dispenser 121 and inflation controller 122 as those on the
first extraction pipeline 244. An upstream end of the third
extraction pipeline 246 is communicated with the third
accommodation chamber of the treatment agent box 20,
and is provided with the same dispenser 121 and inflation
controller 122 as those on the first extraction pipeline 244.
[0057] As shown in FIG. 5, the upstream end of the
converging pipeline 13 is connected to downstream ends
of the first pipeline 11, the first extraction pipeline 244, the
second extraction pipeline 245 and the third extraction
pipeline 246 respectively, and its downstream end is
connected to the micro-bubble nozzle 14. The fluids
introduced into the converging pipeline 13 from the first
pipeline 11, the first extraction pipeline 244, the second
extraction pipeline 245 and the third extraction pipeline
246 can be sprayed into the inner cylinder 30 and/or the
outer cylinder 40 of the washing apparatus 1 through the
micro-bubble nozzle 14.
[0058] In order to solve the technical problem that it is
impossible for the water inflow pipelines in the prior art to
ensure sufficient gas supply, the present disclosure pro-
vides a control method for the washing apparatus 1. The
control method includes:

turning on the water controller to introduce water into
the first pipeline (step S1);

turning on the dispenser to pump the fluid in the
second pipeline toward the converging pipeline (step
S2);

making the water from the first pipeline and the fluid
from the second pipeline flow into the converging
pipeline and form a fluid water therein (step S3);

making the fluid water from the converging pipeline
flow through the micro-bubble nozzle to generate a
micro-bubble fluid (step S4); and

spraying the micro-bubble fluid into the washing
chamber (step S5).
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[0059] FIG. 7 is a schematic flowchart of the control
method for the washing apparatus of the present disclo-
sure. As shown in FIG. 7, in one or more embodiments,
when the control method for the washing apparatus 1 of
the present disclosure starts, step S1 is first executed,
that is, the water controller 111 is turned on to introduce
water into the first pipeline 11. The duration in which the
water controller 111 is turned on depends on the washing
needs, such as a suitable time period of 2 minutes or 5
minutes, etc. At the same time or next, step S2 is exe-
cuted, that is, the dispenser 121 is turned on to pump the
fluid in the second pipeline 12 toward the converging
pipeline 13. Next, step S3 is executed, that is, water from
the first pipeline 11 and fluid from the second pipeline 12
flow into the converging pipeline 13 and form a fluid water
therein. Then, step S4 is executed, that is, the fluid water
from the converging pipeline 13 flows through the micro-
bubble nozzle 14 to generate a micro-bubble fluid. Fi-
nally, step S5 is executed, that is, the micro-bubble fluid is
sprayed into the washing chamber, namely, the micro-
bubble fluid is sprayed into the inner cylinder 30 and/or
the outer cylinder 40. After completing step S5, the con-
trol method ends.
[0060] FIG. 8 is a schematic flowchart of a first embodi-
ment of the control method for the washing apparatus of
the present disclosure. As shown in FIG. 8, in one or more
embodiments, in the configuration of the water inflow
system 10 of the washing apparatus 1 of the present
disclosure, the second pipeline 12 includes a main pipe-
line 124, a first branch 241, a second branch 242, and a
third branch 243. When it is necessary to use the deter-
gent to wash the clothing, the control method for the
washing apparatus 1 of the present disclosure starts.
Firstly, step S11 is executed, that is, the water controller
111 is turned on to introduce water into the first pipeline
11. At the same time or next, step S211 is executed, that
is, the switching valve 123 is controlled to make the main
pipeline 124 communicate with the first branch 241. In
alternative embodiments, the switching valve 123 can
also be controlled to make the main pipeline 124 com-
municate with the second branch 242 or the third branch
243. At the same time or next, step S212 is executed, that
is, the inflation controller 122 is turned on to introduce gas
into the main pipeline 124. In alternative embodiments,
step S212 can also be eliminated. At the same time or
next, step S213 is executed, that is, the dispenser 121 is
turned on to pump the treatment agent from the treatment
agent box 20 into the main pipeline 124 through the first
branch 241, and pump the treatment agent together with
the gas toward the converging pipeline 13. At this time,
water in the first pipeline 11 and the treatment agent and
gas in the main pipeline 124 flow into the converging
pipeline 13 respectively. The durations in which the water
controller 111, the inflation controller 122 and the dis-
penser 121 are turned on respectively can be the same or
different. Then, the control method proceeds to step S31,
that is, water from the first pipeline 11 and the treatment
agent and gas from the main pipeline 124 flow into the

converging pipeline 13, and form a mixed fluid therein.
Next, step S41 is executed, that is, the mixed fluid from
the converging pipeline 13 passes through the micro-
bubble nozzle 14 to generate a mixed micro-bubble fluid.
The mixed fluid contains water, treatment agent, and a
large number of bubbles. When the mixed fluid passes
through the micro-bubble nozzle 14, the micro-bubble
nozzle 14 can sufficiently and effectively cut the bubbles
therein, so that the mixed fluid contains a large number of
micro-bubbles, thereby improving the activity of the cloth-
ing treatment agent and enhancing the washing effect.
Finally, step S51 is executed, that is, the mixed micro-
bubble fluid is sprayed into the outer cylinder 40 or the
inner cylinder 30. After completing step S51, the control
method ends, and the washing apparatus 1 uses a foam
water containing a large number of micro-bubbles to
wash the clothing. In alternative embodiments, the wash-
ing apparatus 1 of the present disclosure can also adopt
this control method when it is necessary to use the soft-
ener to care for the clothing. Alternatively, the washing
apparatus 1 of the present disclosure can also adopt this
control method when it is necessary to use the clothing
disinfectant or other suitable clothing treatment agents to
care for the clothing.
[0061] FIG. 9 is a schematic flowchart of a second
embodiment of the control method for the washing ap-
paratus of the present disclosure. As shown in FIG. 9, in
one or more embodiments, in the configuration of the
water inflow system 10 of the washing apparatus 1 of the
present disclosure, the second pipeline 12 includes a
main pipeline 124, a first branch 241, a second branch
242, and a third branch 243. When it is necessary to rinse
the clothing, the control method for the washing appara-
tus 1 of the present disclosure starts. Firstly, step S12 is
executed, that is, the water controller 111 is turned on to
introduce water into the first pipeline 11. At the same time
or next, step S221 is executed, that is, the switching valve
123 is controlled to cut off the communication between
the main pipeline 124 and the first branch 241. At this
point, the connection between the main pipeline 124 and
the treatment agent box 20 is cut off, and the treatment
agent will not be introduced into the main pipeline 124. At
the same time or next, step S222 is executed, that is, the
inflation controller 122 is turned on to introduce gas into
the main pipeline 124. At the same time or next, step
S223 is executed, that is, the dispenser 121 is turned on
to pump the gas in the main pipeline 124 toward the
converging pipeline 13. At this point, water in the first
pipeline 11 and gas in the main pipeline 124 of the second
pipeline 12 respectively flow toward the converging pipe-
line 13. The durations in which the water controller 111,
the inflation controller 122 and the dispenser 121 are
turned on respectively can be the same or different. Then,
the control method proceeds to step S32, that is, water
from the first pipeline 11 and gas from the main pipeline
124 flow into the converging pipeline 13 and form a
bubble water therein. Next, step S42 is executed, that
is, the bubble water from the converging pipeline 13 flows
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through the micro-bubble nozzle 14 to generate a micro-
bubble water fluid. When the water containing a large
number of bubbles passes through the micro-bubble
nozzle 14, the bubbles in the water are sufficiently and
effectively cut by the micro-bubble nozzle 14, forming a
large number of micro-bubbles. Finally, step S52 is exe-
cuted, that is, the micro-bubble water fluid is sprayed into
the outer cylinder 40 or the inner cylinder 30. After com-
pleting step S52, the control method ends. The washing
apparatus 1 uses the bubble water containing a large
number of micro-bubbles to wash the clothing, achieving
better rinsing effect.
[0062] FIG. 10 is a schematic flowchart of a third em-
bodiment of the control method for the washing appara-
tus of the present disclosure. As shown in FIG. 10, in one
or more embodiments, in the configuration of the water
inflow system 10 of the washing apparatus 1 of the
present disclosure, the second pipeline 12 includes a
main pipeline 124, a first branch 241, a second branch
242, and a third branch 243. After the control method for
the washing apparatus 1 of the present disclosure starts,
step S13 is first executed, that is, the water controller 111
is turned on to introduce water into the first pipeline 11. At
the same time or next, step S231 is executed, that is, the
dispenser 121 is turned on to pump the fluid in the main
pipeline 124 toward the converging pipeline 13. At the
same time or next, step S232 is executed, that is, the
switching valve 123 is controlled to make the main pipe-
line 124 communicate with the first branch 241, which
lasts for 2 seconds. In alternative embodiments, the
duration in which the switching valve 123 is open can
also be 3 seconds or any other suitable duration. At this
point, water in the first pipeline 11 and the treatment agent
in the main pipeline 124 respectively flow toward the
converging pipeline 13. Then, step S233 is executed,
that is, the switching valve 123 is controlled to cut off the
communication between the main pipeline 124 and the
first branch 241. At the same time or next, step S234 is
executed, that is, the inflation controller 122 is turned on
to introduce gas into the main pipeline 124, which lasts for
2 seconds. In alternative embodiments, the duration in
which the inflation controller 122 is turned on can also be
3 seconds or any other suitable duration. At this point,
water in the first pipeline 11 and gas in the main pipeline
124 respectively flow toward the converging pipeline 13.
Then, step S235 is executed, that is, the inflation con-
troller 122 is turned off to stop introducing gas into the
main pipeline 124. Next, step S236 is executed, that is,
the above steps S232 to S235 are repeated until the
dispensing amount of the treatment agent reaches a
predetermined dispensing amount. In one or more em-
bodiments, the predetermined dispensing amount is 20
milliliters, and the switching valve 123 can pump 1 milli-
liter of treatment agent into the converging pipeline 13
each time it communicates the main pipeline 124 with the
first branch 241. After steps S232 to S235 are repeated
for 20 times, the dispensing amount of treatment agent
reaches the predetermined dispensing amount, and step

S33 is executed, that is, water from the first pipeline 11
and fluid from the main pipeline 124 flow into the conver-
ging pipeline 13 and form a mixed fluid therein. Then, step
S43 is executed, that is, the mixed fluid from the conver-
ging pipeline 13 flows through the micro-bubble nozzle
14 to generate a mixed micro-bubble fluid. Finally, step
S53 is executed, that is, the mixed micro-bubble fluid is
sprayed into the outer cylinder 40 or the inner cylinder 30.
After completing step S53, the control method ends. In
alternative embodiments, the predetermined dispensing
amount may also be 40 milliliters, or any other suitable
amount. Preferably, the predetermined dispensing
amount is 15 to 45 milliliters.
[0063] FIG. 11 is a schematic flowchart of a fourth
embodiment of the control method for the washing ap-
paratus of the present disclosure. As shown in FIG. 11, in
one or more embodiments, in the configuration of the
water inflow system 10 of the washing apparatus 1 of the
present disclosure, the second pipeline 12 includes a first
extraction pipeline 244, a second extraction pipeline 245,
and a third extraction pipeline 246. When it is necessary
to use the detergent to wash the clothing, the control
method for the washing apparatus 1 of the present dis-
closure starts. Firstly, step S14 is executed, that is, the
water controller 111 is turned on to introduce water into
the first pipeline 11. At the same time or next, step S241 is
executed, that is, the inflation controller 122 on the first
extraction pipeline 244 is turned on to introduce gas into
the first extraction pipeline 244. At the same time or next,
step S242 is executed, that is, the dispenser 121 on the
first extraction pipeline 244 is turned on to pump the
treatment agent in the treatment agent box 20 into the
first extraction pipeline 244, and pump the treatment
agent together with the gas toward the converging pipe-
line 13. At this point, water in the first pipeline 11 and the
treatment agent and gas in the first extraction pipeline
244 respectively flow toward the converging pipeline 13.
The durations in which the water controller 111, the in-
flation controller 122, and the dispenser 121 are turned
on respectively can be the same or different. Then, the
control method proceeds to step S34, that is, water from
the first pipeline 11 and the treatment agent and gas from
the first extraction pipeline 244 flow into the converging
pipeline 13 and form a mixed fluid therein. Next, step S44
is executed, that is, the mixed fluid from the converging
pipeline 13 flows through the micro-bubble nozzle 14 to
generate a mixed micro-bubble fluid. Finally, step S54 is
executed, that is, the mixed micro-bubble fluid is sprayed
into the outer cylinder 40 or the inner cylinder 30. After
completing step S54, the control method ends. In alter-
native embodiments, the inflation controller 122 and the
dispenser 121 on the second extraction pipeline 245 can
also be turned on to pump the treatment agent in the
second accommodation chamber of the treatment agent
box 20 for treating the clothing. Similarly, the inflation
controller 122 and the dispenser 121 on the third extrac-
tion pipeline 246 can also be turned on to pump the
treatment agent in the third accommodation chamber
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of the treatment agent box 20 for treating the clothing.
[0064] FIG. 12 is a schematic flowchart of a fifth em-
bodiment of the control method for the washing appara-
tus of the present disclosure. In one or more embodi-
ments, in the configuration of the water inflow system 10
of the washing apparatus 1 of the present disclosure, the
second pipeline 12 includes a first extraction pipeline
244, a second extraction pipeline 245, and a third ex-
traction pipeline 246. After the control method for the
washing apparatus 1 of the present disclosure starts,
step S15 is first executed, that is, the water controller
111 is turned on to introduce water into the first pipeline
11. The duration in which the water controller 111 is
turned on is 2 minutes, or any other suitable duration.
At the same time or next, step S251 is executed, that is,
the inflation controller 122 on the first extraction pipeline
244 is intermittently turned on at predetermined time
intervals to introduce gas into the first extraction pipeline
244. In one or more embodiments, the inflation controller
122 is turned on once every other 2 seconds, and the
duration of each time of turning on the inflation controller
122 for inflation is 1 second. In alternative embodiments,
the inflation controller 122 is turned on once every other 1
second, and the duration of each time of turning on the
inflation controller 122 for inflation is 1 second. Alterna-
tively, the inflation controller 122 can also be turned on
once at any suitable time interval for any suitable duration
for inflation. At the same time or next, step S252 is
executed, that is, the dispenser 121 on the first extraction
pipeline 244 is turned on to pump the treatment agent
from the treatment agent box 20 into the first extraction
pipeline 244, and pump the treatment agent together with
the gas toward the converging pipeline 13. The duration
in which the dispenser 121 is turned on is 2 minutes, or
any other suitable duration. At this point, water in the first
pipeline 11 and the treatment agent and gas in the first
extraction pipeline 244 respectively flow into the conver-
ging pipeline 13. Then, the control method proceeds to
step S35, that is, water from the first pipeline 11 and the
treatment agent and gas from the first extraction pipeline
244 flow into the converging pipeline 13 and form a mixed
fluid therein. Next, step S45 is executed, that is, the mixed
fluid from the converging pipeline 13 flows through the
micro-bubble nozzle 14 to generate a mixed micro-bub-
ble fluid. Finally, step S55 is executed, that is, the mixed
micro-bubble fluid is sprayed into the outer cylinder 40 or
the inner cylinder 30. After completing step S55, the
control method ends. In one or more embodiments, the
dispenser 121 requires pumping 30 milliliters of treat-
ment agent. When the dispensing amount of the treat-
ment agent reaches 30 milliliters, the dispenser 121 is
turned off, and at the same time, the inflation controller
122 also stops intermittently introducing gas into the first
extraction pipeline 244. In alternative embodiments, the
inflation controller 122 and the dispenser 121 on the
second extraction pipeline 245 can also be turned on
to pump the treatment agent in the second accommoda-
tion chamber of the treatment agent box 20 for treating

the clothing. Similarly, the inflation controller 122 and the
dispenser 121 on the third extraction pipeline 246 can
also be turned on to pump the treatment agent in the third
accommodation chamber of the treatment agent box 20
for treating the clothing.
[0065] Hitherto, the technical solutions of the present
disclosure have been described in connection with the
preferred embodiments shown in the accompanying
drawings, but it is easily understood by those skilled in
the art that the scope of protection of the present dis-
closure is obviously not limited to these specific embodi-
ments. Without departing from the principles of the pre-
sent disclosure, those skilled in the art can make equiva-
lent changes or replacements to relevant technical fea-
tures, and all the technical solutions after these changes
or replacements will fall within the scope of protection of
the present disclosure.

Claims

1. A water inflow system for a washing apparatus,
wherein the water inflow system comprises:

a first branch, on which a water controller for
controlling on/off of the first branch is provided;
a second branch, which is connected in parallel
with the first branch, and on which an inflation
controller communicated with the atmosphere is
provided;
a converging pipeline, an upstream end of which
is communicated with a downstream end of the
first branch and a downstream end of the second
branch respectively; and
a micro-bubble nozzle, which is communicated
with a downstream end of the converging pipe-
line.

2. The water inflow system for a washing apparatus
according toclaim 1, wherein the water inflow system
further comprises:
a third branch, which is connected in parallel with
both the first branch and the second branch; wherein
an upstream end of the third branch is connected to a
treatment agent box, and a downstream end of the
third branch is communicated with the converging
pipeline; and a dispenser is provided on the third
branch for pumping a treatment agent from the treat-
ment agent box into the third branch.

3. The water inflow system for a washing apparatus
according to claim 1, wherein a one-way valve is
provided on the second branch, and the one-way
valve is arranged downstream of the second con-
troller.

4. The water inflow system for a washing apparatus
according to any one of claims 1 to 3, wherein the
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micro-bubble nozzle comprises a micro-bubble gen-
eration mesh and a nozzle body; the nozzle body has
an inlet end, an outlet end, and a cavity extending
between the inlet end and the outlet end along a
length direction of the nozzle body and having a
constant diameter; and the micro-bubble generation
mesh covers an end face of the outlet end.

5. The water inflow system for a washing apparatus
according to claim 4, wherein the micro-bubble noz-
zle further comprises a nozzle cap, which comprises
a pressing part and a connecting part; the pressing
part has an annular wall with a central through hole,
and a diameter of the central through hole matches
the diameter of the cavity to allow fluid from the cavity
to be sprayed through the micro-bubble generation
mesh from the central through hole; the connecting
part extends outward from the annular wall of the
pressing part along a centerline of the central
through hole and can be fastened to the outlet end
to securely clamp the micro-bubble generation mesh
between the end face of the outlet end and the
annular wall of the pressing part.

6. The water inflow system for a washing apparatus
according to claim 4, wherein the micro-bubble gen-
eration mesh has multiple mesh layers, and a mesh
size of each of the mesh layers is any value between
20 and 300 meshes.

7. The water inflow system for a washing apparatus
according to claim 1, wherein the water controller is
an electromagnetic valve or a water pump, and the
inflation controller is an air pump.

8. The water inflow system for a washing apparatus
according to claim 2, wherein the dispenser is a
piston pump or a peristaltic pump.

9. A washing apparatus, comprising the water inflow
system according to any one of claims 1 to 8.

10. The washing apparatus according to claim 9, where-
in the washing apparatus further comprises a treat-
ment agent box having a first accommodation cham-
ber, a second accommodation chamber and a third
accommodation chamber, each of which can accom-
modate a treatment agent, and the water inflow
system comprises a third branch connected in par-
allel with both the first branch and the second branch
thereof; the first accommodation chamber, the sec-
ond accommodation chamber and the third accom-
modation chamber are respectively connected with
the third branch.

11. The washing apparatus according to claim 9 or 10,
wherein the washing apparatus further comprises a
sealing window gasket, on which a fixed tube is

provided, and the micro-bubble nozzle of the water
inflow system is detachably inserted into the fixed
tube.

12. A washing apparatus, wherein the washing appara-
tus has a water inflow system that comprises:

a first pipeline, on which a water controller for
controlling on/off of the first pipeline is provided;
a second pipeline, which is connected in parallel
with the first pipeline, and which has a first end
and a second end located upstream of the first
end, the first end being connected to the first
pipeline, the second end being connected to a
treatment agent box, and a dispenser and an
inflation controller located upstream of the dis-
penser being provided on the second pipeline;
a converging pipeline, an upstream end of which
is communicated with the first pipeline and the
second pipeline respectively; and
a micro-bubble nozzle, which is configured to
generate micro-bubbles in a fluid flowing there-
through and which has an inlet end and an outlet
end, the inlet end being communicated with a
downstream end of the converging pipeline, and
the outlet end being communicated with a wash-
ing chamber of the washing apparatus.

13. The washing apparatus according to claim 12,
wherein the second pipeline comprises:

a main pipeline, which is connected to the first
pipeline through the first end; and
a first branch, a second branch and a third
branch connected to the main pipeline at the
second end and connected in parallel with each
other, the first branch, the second branch and
the third branch being respectively connected to
the treatment agent box;
wherein the main pipeline is provided with the
dispenser, the inflation controller located up-
stream of the dispenser, and a switching valve
located upstream of the inflation controller and
controlling fluid communication between the
main pipeline and each of the first branch, the
second branch and the third branch.

14. The washing apparatus according to claim 12,
wherein the second pipeline comprises a first extrac-
tion pipeline, a second extraction pipeline and a third
extraction pipeline connected in parallel with each
other, each of which is connected in parallel with the
first pipeline through the first end and connected to
the treatment agent box through the second end; the
inflation controller and the dispenser located down-
stream of the inflation controller are arranged on
each of the first extraction pipeline, the second ex-
traction pipeline and the third extraction pipeline.
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15. The washing apparatus according to claim 13 or 14,
wherein the dispenser is one of a piston pump, a
diaphragm pump, or a peristaltic pump, and the
inflation controller is an electric three-way valve.

16. The washing apparatus according to claim 12,
wherein the micro-bubble nozzle comprises a mi-
cro-bubble generation mesh and a nozzle body; the
nozzle body has a cavity with a constant diameter
along its length direction, and the micro-bubble gen-
eration mesh covers an end face of the outlet end.

17. The washing apparatus according to claim 16,
wherein the micro-bubble generation mesh has mul-
tiple mesh layers, and a mesh size of each of the
mesh layers is any value between 20 and 300
meshes.

18. A control method for a washing apparatus, wherein
the washing apparatus is the washing apparatus
according to any one of claims 12 to 17, and the
control method comprises:

turning on a water controller to introduce water
into a first pipeline;
turning on a dispenser to pump a fluid in a
second pipeline toward a converging pipeline;
making the water from the first pipeline and the
fluid from the second pipeline flow into the con-
verging pipeline and form a fluid water therein;
making the fluid water from the converging pipe-
line flow through a micro-bubble nozzle to gen-
erate a micro-bubble fluid; and
spraying the micro-bubble fluid into a washing
chamber.

19. The control method for a washing apparatus accord-
ing to claim 18, wherein the second pipeline of the
washing apparatus comprises a main pipeline, as
well as a first branch, a second branch and a third
branch connected to the main pipeline and con-
nected in parallel with each other; the main pipeline
is provided with the dispenser, the inflation controller
located upstream of the dispenser, and a switching
valve located upstream of the inflation controller and
controlling fluid communication between the main
pipeline and each of the first branch, the second
branch and the third branch; and the control method
also comprises:

controlling the switching valve to cut off the
communication between the main pipeline and
the first branch, the second branch and the third
branch;
turning on the inflation controller to introduce
gas into the main pipeline;
making the water from the first pipeline and the
gas from the main pipeline flow into the conver-

ging pipeline and form a bubble water therein;
making the bubble water from the converging
pipeline flow through the micro-bubble nozzle to
generate a micro-bubble water fluid; and
spraying the micro-bubble water fluid into the
washing chamber.

20. The control method for a washing apparatus accord-
ing to claim 18, wherein the second pipeline of the
washing apparatus comprises a main pipeline, as
well as a first branch, a second branch and a third
branch connected to the main pipeline and con-
nected in parallel with each other; the main pipeline
is provided with the dispenser, the inflation controller
located upstream of the dispenser, and a switching
valve located upstream of the inflation controller and
controlling fluid communication between the main
pipeline and each of the first branch, the second
branch and the third branch; and the control method
also comprises:

controlling the switching valve to make the main
pipeline communicate with one of the first
branch, the second branch and the third branch;
using the dispenser to pump the treatment agent
from the treatment agent box into the main pipe-
line through said one branch;
making the water from the first pipeline and the
treatment agent from the main pipeline flow into
the converging pipeline and form a first mixed
fluid therein;
making the first mixed fluid from the converging
pipeline flow through the micro-bubble nozzle to
generate a first mixed micro-bubble fluid; and
spraying the first mixed micro-bubble fluid into
the washing chamber.

21. The control method for a washing apparatus accord-
ing to claim 20, wherein the control method further
comprises:

turning on the inflation controller to introduce
gas into the main pipeline;
making the water from the first pipeline and the
treatment agent and gas from the main pipeline
flow into the converging pipeline and form a
second mixed fluid therein;
making the second mixed fluid from the conver-
ging pipeline flow through the micro-bubble noz-
zle to generate a second mixed micro-bubble
fluid; and
spraying the second mixed micro-bubble fluid
into the washing chamber.

22. The control method for a washing apparatus accord-
ing to claim 20, wherein the control method further
comprises:
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(a) when the communication time between the
main pipeline and said one branch reaches a
first predetermined time period, controlling the
switching valve to cut off the communication
between the main pipeline and said one branch,
while turning on the inflation controller to intro-
duce gas into the main pipeline;
(b) when the duration in which the inflation con-
troller is turned on reaches a second predeter-
mined time period, turning off the inflation con-
troller, while controlling the switching valve to
make the main pipeline communicate with said
one branch again; and

repeating steps (a) and (b) until the dispensing
amount of the treatment agent reaches a predeter-
mined dispensing amount.

23. The control method for a washing apparatus accord-
ing to claim 18, wherein the second pipeline com-
prises a first extraction pipeline, a second extraction
pipeline and a third extraction pipeline connected in
parallel with each other, each of which is provided
with the inflation controller and the dispenser located
downstream of the inflation controller; and the con-
trol method comprises:

turning on the inflation controller on one of the
first extraction pipeline, the second extraction
pipeline and the third extraction pipeline to in-
troduce gas into said one extraction pipeline;
turning on the dispenser on said one extraction
pipeline to pump the treatment agent from the
treatment agent box into said one extraction
pipeline;
making the water from the first pipeline and the
gas and treatment agent from said one extrac-
tion pipeline flow into the converging pipeline
and form a second mixed fluid therein;
making the second mixed fluid from the conver-
ging pipeline flow through the micro-bubble noz-
zle to generate a second mixed micro-bubble
fluid; and
spraying the second mixed micro-bubble fluid
into the washing chamber.

24. The control method for a washing apparatus accord-
ing to claim 23, wherein the control method further
comprises:
intermittently turning on the inflation controller at
predetermined time intervals until the dispensing
amount of the treatment agent reaches a predeter-
mined dispensing amount.
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