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(54) WASHING MACHINE WITH CIRCULATED WATER TREATMENT FUNCTION AND CONTROL 
METHOD THEREFOR

(57) A washing machine with a circulated water treat-
ment function and a control method therefor. The wash-
ing machine includes a water holding barrel (2), a wash-
ing structure disposed in the water holding barrel (2) and
a circulated water treatment device disposed below the
water holding barrel (2), where the circulated water treat-
ment device includes a flocculation treatment unit and a
filtering unit, the flocculation treatment unit includes a
flocculation container (10) in communication with the wa-
ter holding barrel (2) and a flocculant dispenser (11)
through which a flocculant is dispensed into the floccu-
lation container (10), and the water holding barrel (2)
drains water into the flocculation container (10) for floc-
culation treatment; and the filtering unit includes a filtering
container (12) and a strainer (13) disposed in the filtering
container (12), the filtering container (12) is in communi-
cation with the flocculation container (10) and the water
holding barrel (2) respectively, and the water after floc-
culation treatment in the flocculation container (10) is fil-
tered and then re-drained into the water holding barrel
(2) for reuse. The washing machine circularly treats water
by flocculation and filtration till the end of washing, in
which the water is drained into the circulated water treat-
ment device for purification in the flocculation treatment
unit and the filtering unit and finally drained out. The

washing machine has advantages of saving water re-
sources, reducing water pollution and protecting the en-
vironment.
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to the field of
washing machines, specifically to a circulated water-sav-
ing washing machine, and particularly to a washing ma-
chine with a circulated water treatment function and a
control method therefor.

BACKGROUND OF THE INVENTION

[0002] With improvement of people’s living standard,
the washing machine has become one of main household
appliances in people’s daily life, the washing process of
the washing machine mainly includes washing, rinsing
and spin-dry stages, in the washing stage, water and
detergent flood in the washing machine to wash clothes,
after the washing machine enters the rinsing stage, in
order to rinse stains and residual detergents, it is neces-
sary to take in more water or perform more rinsing times
to rinse the clothes, this will definitely consume a large
number of water resources, even if it is a water-saving
roller washing machine, in order to clean the clothes, the
clothes needs to be rinsed at least twice, and such a
process will at least consume more than 30 L of running
water. Sometimes, there are fewer stains on the clothes
or fewer detergents are dispensed into, the clothes may
be clean after twice-rinsing, however, as the user selects
3-times rinsing, it will definitely cause a waste of water
resources, for example, generally, during twice-rinsing
of a 6Kg full automatic washing machine, about 100 L of
water is basically used. How to save water and electricity
while the clothes is cleaned is always one of the focuses
of consumers.
[0003] So far, a water purification and recycling device
used in conjunction with a household washing machine
has not yet appeared, even if the so-called washing ma-
chine with a water saving function, a water storage tank
is generally mounted to a side position of the washing
position, and a water pump is used for injecting water
and draining water, which generally can inject water once
and rinse the clothes three times, to play a role of saving
water. However, the water after washing cannot be
stored; at the same time, the structure of the washing
machine is complicated and large, which is not conduc-
tive to transportation, recycling and so on. Due to limita-
tions in the volume, structure, flexibility and other as-
pects, full play of the original function of the washing ma-
chine and the function of the water saving tank is affected.
On the basis of the existing washing modes, in order to
better save the water resources, many manufacturers
have invested a lot of research and development.
[0004] The existing washing machine has a circulated
water function, which merely plays a role of filtering
threads, washing evenly or adding ozone, heavy metal
ion sterilization and the like. The amount of water con-
sumed cannot be improved, and the cleaning is not im-

proved at all.
[0005] Regarding recycling of the laundry water, upon
reference, the related patent document, for example,
"water saving device for recycled water of washing ma-
chine" with Application Number of 200810072420.5, the
laundry water is dispensed into a water drum for purifi-
cation treatment. In the invention, the first-pass laundry
water is directly drained away without purification, and
the second-pass and third-pass rinse water, after purifi-
cation treatment, is left for use in next washing.
[0006] In the above technology, the "circulated water
technology" is used after the rinse water is purified, the
technology cannot recycle the first-pass laundry water
(rough cleaning water), and the purified water should be
left for use in next washing, but cannot be used in the
current washing.
[0007] In view of this, the present invention is pro-
posed.

SUMMARY OF THE INVENTION

[0008] A technical problem to be solved in the present
invention is to provide a washing machine having a cir-
culated water treatment function that filters wash and
rinse water by using flocculation, so as to overcome the
shortcomings of the prior art.
[0009] Another objective of the present invention is to
provide a control method of providing the water-saving
washing machine.
[0010] To solve the foregoing technical problem, the
basic concept of the technical solution adopted by the
present invention is: a washing machine having a circu-
lated water treatment function, including a water holding
barrel, a washing structure disposed in the water holding
barrel and a circulated water treatment device disposed
below the water holding barrel, wherein the circulated
water treatment device includes a flocculation treatment
unit and a filtering unit,
the flocculation treatment unit includes a flocculation con-
tainer in communication with the water holding barrel and
a flocculant dispenser through which a flocculant is dis-
pensed into the flocculation container, and the water
holding barrel drains water into the flocculation container
for flocculation treatment; and
the filtering unit includes a filtering container and a strain-
er disposed in the filtering container, the filtering contain-
er is in communication with the flocculation container and
the water holding barrel respectively, and the water after
flocculation treatment in the flocculation container is fil-
tered and then re-drained into the water holding barrel
for reuse.
[0011] Further, the circulated water treatment device
further includes a circulated water structure that drains
the water after flocculation and filtering into the water
holding barrel for recycling, and a drainage structure that
drains the water outside the washing machine at the end
of work.
[0012] Further, a lower portion of the flocculation con-
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tainer and a lower portion of the filtering container control
connection/disconnection between the two containers
through an on-off control structure, an upper portion of
the flocculation container is in communication with a wa-
ter outlet at the bottom of the water holding barrel through
a water guide pipe, and the water guide pipe is provided
with an outlet control valve.
[0013] Further, the flocculation container and the filter-
ing container are separately arranged side by side below
the water holding barrel, and are communicated through
a connecting pipe, and the connecting pipe is provided
with a stop valve to control connection/disconnection be-
tween the two containers; or, the filtering container is
disposed inside the flocculation container, a chamber be-
tween the filtering container and the flocculation contain-
er is used for flocculating water, a lower portion of the
filtering container is provided with a port, and the port is
provided with an on-off control structure that controls con-
nection/disconnection between the two containers.
[0014] Further, the bottom of the flocculation container
is provided with a drainage structure that drains water
outside the washing machine, including a flocculation
container drain outlet, a drain pipe and a drain valve in
communication with the drain outlet.
[0015] Further, the filtering container is provided with
a circulated water structure that drains filtered water into
the water holding barrel, including a filtering container
circulated water outlet, a circulating pump and a circulat-
ing pipe, the circulating pipe is in communication with the
water holding barrel, the strainer divides the interior of
the filtering container into two parts, the first part is in
communication with the flocculation container, and the
second part is in communication with the water holding
barrel through the circulated water structure.
[0016] Further, the flocculation container is disposed
above the filtering container, the bottom of the floccula-
tion container is in communication with the upper portion
of the filtering container through a connecting pipe, the
connecting pipe is provided with a stop valve, the upper
portion of the flocculation container is in communication
with a water outlet at the bottom of the water holding
barrel through a water guide pipe, and the water guide
pipe is provided with an outlet control valve.
[0017] Further, the bottom of the filtering container is
provided with a drainage structure that drains water out-
side the washing machine and a circulated water struc-
ture that drains filtered water into the water holding barrel,
the strainer divides the interior of the filtering container
into two parts, the first part is in communication with the
connecting pipe and the drainage structure respectively,
and the second part is in communication with the water
holding barrel through the circulated water structure .
[0018] Further, the flocculation treatment unit further
includes a flocculation stirring structure that mainly con-
sists of a stirring motor, a stirring shaft and a stirring im-
peller, the stirring motor is disposed outside the floccu-
lation container, the stirring shaft extends to the interior
of the flocculation container from the stirring motor, and

the stirring impeller is disposed on the stirring shaft inside
the flocculation container.
[0019] Further, the strainer is a tubular structure and
rotatably disposed in the filtering container, one end is
driven and connected through a cleaning motor, and the
other drains the filtered water into the water holding barrel
through a rotating joint.
[0020] A control method of the washing machine of the
present invention is: after washing ends, water is drained
to the circulated water treatment device, passes through
the flocculation treatment unit for flocculation treatment
and the filtering unit for filtering in sequence, and then is
drained into the water holding barrel for rinsing, the water
treatment process is circulated until the rinsing ends, and
the water is drained into the circulated water treatment
device to be cleaned through the flocculation treatment
unit and the filtering unit and is finally drained out.
[0021] Further, the washing machine of the present in-
vention further includes an automatic detergent dispens-
ing device, the automatic detergent dispensing device is
the existing technology, preferably a structure that pumps
and dispenses detergent by using intake negative pres-
sure; the flocculant dispenser of the present invention is
an automatic dispensing structure, and according to
wash water quantity and the turbidity degree of
wash/rinse water, a corresponding proportion of floccu-
lant is automatically dispensed during each flocculation
treatment; preferably, the flocculant is flaky, and it is fea-
sible to employ an automatic dispensing structure of the
existing flaky flocculant.
[0022] Further, in the present invention, whether floc-
culation treatment is required is judged according to the
turbidity degree of the wash water detected after wash-
ing, when the turbidity degree is higher, the wash water
can be directly drained out completely, clean water floods
in again for rinsing, and after first rinsing, flocculation
circulation rinsing is carried out with water; or a certain
proportion of wash water is drained out according to the
range of the turbidity degree, then tap water floods in to
reduce the turbidity degree, and flocculation circulation
rinsing is carried out with water.
[0023] After the foregoing technical solution is adopt-
ed, the present invention has the following beneficial ef-
fects compared with the prior art.

1. After the washing ends, the water in the water
holding barrel is clean water, and the clothes does
not have the problem that the washing powder re-
mains or the clothes is not cleaned, which is conduc-
tive to user’s health.

2. According to the present invention, the whole
washing process can be completed only with one-
time intake, which saves water resources to the
greatest extent while the washing efficiency is not
affected.

3. As the water of the washing machine drained out
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after washing basically does not contain the washing
powder or detergent, the pollution to the environment
can be reduced.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024]

FIG. 1 and FIG. 2 are schematic structural diagrams
of the washing machine according to a first embod-
iment of the present invention;

FIG. 3 and FIG. 4 are schematic structural diagrams
of the washing machine according to a second em-
bodiment of the present invention;

FIG. 5 and FIG. 6 are schematic structural diagrams
of the washing machine according to a third embod-
iment of the present invention;

FIG. 7 is a schematic structural diagram of the wash-
ing machine according to a fourth embodiment and
a fifth embodiment of the present invention; and

FIG. 8 is a schematic structural diagram of the wash-
ing machine according to the fifth embodiment of the
present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0025] Specific embodiments of the present invention
are further described below in detail with reference to the
accompanying drawings.
[0026] As shown in FIG. 1 to FIG. 8, according to the
washing machine of the present invention, an upper por-
tion is the existing washing machine structure, a lower
portion is a circulated water treatment device, the wash-
ing machine includes a housing 1, an outer drum 2 dis-
posed in the housing 1, an inner drum disposed in the
outer drum 2, a door body 4, a control panel 5, an intake
system 6 and a drive motor 7, the bottom and an upper
portion of the outer drum 2 are connected with the frame
of the housing respectively through a damper 8 and a
suspension spring 9, and the intake system 6 includes
an intake structure and an automatic detergent dispens-
ing device. The outer drum 2 is a water holding barrel,
and the inner drum 3 disposed in the outer drum is a
washing structure.
[0027] The circulated water treatment device of the
present invention includes a flocculation treatment unit
and a filtering unit, wherein the flocculation treatment unit
includes a flocculation container 10 in communication
with the outer drum and a flocculant dispenser 11 through
which a flocculant is dispensed into the flocculation con-
tainer 10, and the outer drum 2 drains water into the floc-
culation container 10 for flocculation treatment; and the
filtering unit includes a filtering container 12 and a strainer
13 disposed in the filtering container 12, the filtering con-

tainer 12 is in communication with the flocculation con-
tainer 10 and the outer drum 2 respectively, and the water
after flocculation treatment in the flocculation container
10 is filtered and then re-drained into the outer drum 2
for reuse.
[0028] Further, the circulated water treatment device
further includes a circulated water structure that drains
the water after flocculation and filtering into the outer
drum 2 for recycling, and a drainage structure that drains
the water outside the washing machine at the end of work.
After a certain number of times of flocculation and filtering
circulation are carried out to complete the final rinsing,
the clean water in the outer drum is drained to the circu-
lated water treatment device for re-cleaning the floccu-
lation container and the strainer, and then the water after
cleaning is drained out.

First embodiment

[0029] As shown in FIG. 1 and FIG. 2, the flocculation
container 10 and the filtering container 12 of this embod-
iment are arranged side by side below the outer drum 2,
a lower portion of the flocculation container 10 and a low-
er portion of the filtering container 12 through a connect-
ing pipe 14, and the connecting pipe 14 is provided with
a stop valve 15 to control connection/disconnection be-
tween the two containers. An upper portion of the floc-
culation container 10 is in communication with a water
outlet at the bottom of the outer drum 2 through a water
guide pipe 16, and the water guide pipe 16 is provided
with an outlet control valve 17. The bottom of the floccu-
lation container 10 is provided with a drainage structure
that drains water outside the washing machine, including
a flocculation container drain outlet, a drain pipe 18 and
a drain valve 19 in communication with the drain outlet.
[0030] Further, the filtering container 12 is provided
with a circulated water structure that drains filtered water
into the outer drum 2, including a filtering container cir-
culated water outlet, a circulating pump 20 and a circu-
lating pipe 21, the circulating pipe 21 is in communication
with the outer drum 2, the strainer 13 divides the interior
of the filtering container 12 into two parts, the first part is
in communication with the flocculation container 10
through the connecting pipe 14, and the second part is
in communication with the outer drum 2 through the cir-
culated water structure.

Second embodiment

[0031] As shown in FIG. 3 and FIG. 4, this embodiment
is different the first embodiment in that: the filtering con-
tainer 12 is disposed inside the flocculation container 10,
a chamber between the filtering container 12 and the
flocculation container 10 is used for flocculating water, a
lower portion of the filtering container 12 is provided with
a port, and the port is provided with an on-off control
structure 22 that controls connection/disconnection be-
tween the two containers.
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Embodiment 3

[0032] As shown in FIG. 5 and FIG. 6, the flocculation
container 10 of this embodiment is disposed above the
filtering container 12, the bottom of the flocculation con-
tainer 10 is in communication with the upper portion of
the filtering container 12 through a connecting pipe 14,
the connecting pipe 14 is provided with a stop valve 15,
the upper portion of the flocculation container 10 is in
communication with a water outlet at the bottom of the
outer drum through a water guide pipe 16, and the water
guide pipe 16 is provided with an outlet control valve 17.
[0033] The bottom of the filtering container 12 is pro-
vided with a drainage structure that drains water outside
the washing machine and a circulated water structure
that drains filtered water into the outer drum 2, the strainer
13 divides the interior of the filtering container 12 into two
parts, the first part is in communication with the connect-
ing pipe 14 and the drainage structure respectively, and
the second part is in communication with the outer drum
2 through the circulated water structure.

Embodiment 4

[0034] As shown in FIG. 7, this embodiment makes
further improvement on the basis of the above embodi-
ment: the flocculation treatment unit further includes a
flocculation stirring structure that mainly consists of a stir-
ring motor 23, a stirring shaft 24 and a stirring impeller
25, the stirring motor 23 is disposed outside the floccu-
lation container 10, the stirring shaft 24 extends to the
interior of the flocculation container 10 from the stirring
motor 23, and the stirring impeller 25 is disposed on the
stirring shaft 24 inside the flocculation container 10.

Fifth embodiment

[0035] As shown in FIG. 7 and FIG. 8, this embodiment
makes further improvement on the basis of the above
embodiment: the strainer 13 is a tubular structure and
rotatably disposed in the filtering container 12, one end
is driven and connected through a cleaning motor 26,
and the other drains the filtered water into the outer drum
2 through a rotating joint 27.

Sixth embodiment

[0036] A control method of the washing machine of the
present invention is: after washing ends, water is drained
to the circulated water treatment device, passes through
the flocculation treatment unit for flocculation treatment
and the filtering unit for filtering in sequence, and then is
drained into the outer drum 2 for rinsing, the water treat-
ment process is circulated until the rinsing ends, and the
water is drained into the circulated water treatment de-
vice to be cleaned through the flocculation treatment unit
and the filtering unit and is finally drained out.

Specifically,

Washing

[0037] After selection of a required washing procedure
and a flocculation treatment function, a start button is
pressed down, water floods in the washing machine to a
set intake amount, the motor drives the inner drum to
rotate, and the washing starts.

Flocculation

[0038] After the washing ends, the outlet control valve
is opened, to drain dirty wash water into the flocculation
container. A main control panel adds a certain amount
of flocculate into the flocculation container through a floc-
culant dispenser according to a set program, after stand-
ing for a period of time, the flocculate will condense dirt
in the flocculation container into large particles to float in
the container, and the bottom is treated clean water.

Filter

[0039] After the flocculation ends, the stop valve/on-
off control structure is opened, the clean water in the
flocculation container will enter into the filtering container,
the strainer in the filtering container will block the floccu-
late and the dirt outside the strainer, and the clean water
will be driven by the circulating pump at the bottom into
the outer drum 2 again to continue the rinsing.

Circulation

[0040] The flocculation and filter processes are repeat-
ed once to three times, and stop until a turbidity sensor
detects that the wash water in the outer drum 2 has be-
come clean. Alternatively, according to experimental da-
ta, a fixed number of times of circulation can also achieve
a better effect.

Cleaning and drainage

[0041] After circulated treatment of water ends, the wa-
ter in the outer drum 2 is drained into the flocculation
container once again, at the same time, the stop valve/on-
off control structure is opened to make some water flood
into the filtering container to clean the strainer, and finally
the drain valve is opened to drain flocculated sewage,
sewage on the strainer, threads and water outside the
washing machine.

Seventh embodiment

[0042] According to the present invention, whether
flocculation treatment is required is judged according to
the turbidity degree of the wash water detected after
washing, when the turbidity degree is higher, the wash
water can be directly drained out completely, clean water
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floods in again for rinsing, and after first rinsing, floccu-
lation circulation rinsing is carried out with water; or a
certain proportion of wash water is drained out according
to the range of the turbidity degree, then tap water floods
in to reduce the turbidity degree, and flocculation circu-
lation rinsing is carried out with water.
[0043] The washing machine of the present invention
further includes an automatic detergent dispensing de-
vice, the automatic detergent dispensing device is the
existing technology, preferably a structure that pumps
and dispenses detergent by using intake negative pres-
sure; the flocculant dispenser of the present invention is
an automatic dispensing structure, and according to
wash water quantity and the turbidity degree of
wash/rinse water, a corresponding proportion of floccu-
lant is automatically dispensed during each flocculation
treatment; preferably, the flocculant is flaky, and it is fea-
sible to employ an automatic dispensing structure of the
existing flaky flocculant.
[0044] The implementation solutions in the above em-
bodiments can be further combined or replaced, and the
embodiments merely describe preferred embodiments
of the present invention, instead of limiting the concept
and the scope of the present invention; without departing
from the design concept of the present invention, various
variations and improvements made to the technical so-
lutions of the present invention by persons skilled in the
art all belong to the protection scope of the present in-
vention.

Claims

1. A washing machine having a circulated water treat-
ment function, comprising a water holding barrel, a
washing structure disposed in the water holding bar-
rel and a circulated water treatment device disposed
below the water holding barrel, wherein: the circu-
lated water treatment device comprises a floccula-
tion treatment unit and a filtering unit,
the flocculation treatment unit comprises a floccula-
tion container in communication with the water hold-
ing barrel and a flocculant dispenser through which
a flocculant is dispensed into the flocculation con-
tainer, and the water holding barrel drains water into
the flocculation container for flocculation treatment;
and
the filtering unit comprises a filtering container and
a strainer disposed in the filtering container, the fil-
tering container is in communication with the floccu-
lation container and the water holding barrel respec-
tively, and the water after flocculation treatment in
the flocculation container is filtered and then re-
drained into the water holding barrel for reuse.

2. The washing machine having a circulated water
treatment function according to claim 1, wherein the
circulated water treatment device further comprises

a circulated water structure that drains the water after
flocculation and filtering into the water holding barrel
for recycling, and a drainage structure that drains
the water outside the washing machine at the end
of work.

3. The washing machine having a circulated water
treatment function according to claim 1, wherein a
lower portion of the flocculation container and a lower
portion of the filtering container control connec-
tion/disconnection between the two containers
through an on-off control structure, an upper portion
of the flocculation container is in communication with
a water outlet at the bottom of the water holding bar-
rel through a water guide pipe, and the water guide
pipe is provided with an outlet control valve.

4. The washing machine having a circulated water
treatment function according to claim 3, wherein the
bottom of the flocculation container is provided with
a drainage structure that drains water outside the
washing machine, comprising a flocculation contain-
er drain outlet, a drain pipe and a drain valve in com-
munication with the drain outlet.

5. The washing machine having a circulated water
treatment function according to claim 3, wherein the
filtering container is provided with a circulated water
structure that drains filtered water into the water hold-
ing barrel, comprising a filtering container circulated
water outlet, a circulating pump and a circulating
pipe, the circulating pipe is in communication with
the water holding barrel, the strainer divides the in-
terior of the filtering container into two parts, the first
part is in communication with the flocculation con-
tainer, and the second part is in communication with
the water holding barrel through the circulated water
structure.

6. The washing machine having a circulated water
treatment function according to claim 1, wherein the
flocculation container is disposed above the filtering
container, the bottom of the flocculation container is
in communication with the upper portion of the filter-
ing container through a connecting pipe, the con-
necting pipe is provided with a stop valve, the upper
portion of the flocculation container is in communi-
cation with a water outlet at the bottom of the water
holding barrel through a water guide pipe, and the
water guide pipe is provided with an outlet control
valve.

7. The washing machine having a circulated water
treatment function according to claim 6, wherein the
bottom of the filtering container is provided with a
drainage structure that drains water outside the
washing machine and a circulated water structure
that drains filtered water into the water holding barrel,
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the strainer divides the interior of the filtering con-
tainer into two parts, the first part is in communication
with the connecting pipe and the drainage structure
respectively, and the second part is in communica-
tion with the water holding barrel through the circu-
lated water structure .

8. The washing machine having a circulated water
treatment function according to any one of claims 1
to 7, wherein the flocculation treatment unit further
comprises a flocculation stirring structure that mainly
consists of a stirring motor, a stirring shaft and a stir-
ring impeller, the stirring motor is disposed outside
the flocculation container, the stirring shaft extends
to the interior of the flocculation container from the
stirring motor, and the stirring impeller is disposed
on the stirring shaft inside the flocculation container.

9. The washing machine having a circulated water
treatment function according to any one of claims 1
to 7, wherein the strainer is a tubular structure and
rotatably disposed in the filtering container, one end
is driven and connected through a cleaning motor,
and the other drains the filtered water into the water
holding barrel through a rotating joint.

10. A control method of the washing machine according
to any one of claims 1 to 9, wherein, after washing
ends, water is drained to the circulated water treat-
ment device, passes through the flocculation treat-
ment unit for flocculation treatment and the filtering
unit for filtering in sequence, and then is drained into
the water holding barrel for rinsing, the water treat-
ment process is circulated until the rinsing ends, and
the water is drained into the circulated water treat-
ment device to be cleaned through the flocculation
treatment unit and the filtering unit and is finally
drained out.
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