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(54) SYSTEM FOR WASHING LAUNDRY

(57) A system for washing laundry includes a clean-
ing fluid electrolytic hydrogen nano bubbles generation
device (6)for receiving tap waterand electrolyzing the tap
water to generate nano hydrogen bubbles and nano ion
water or alkaline electrolytic water together as a cleaning
fluid; a recycled water nano bubbles generation device
(3) for receiving tap water and water recycled by the
system and generating ozone nano bubbles from the
water; and at least one washing machine (7) capable

of performing pre-wash, main wash, or rinse. In the pre-
wash or rinse, the recycled water nano bubbles genera-
tion device (3) supplies the tap water having ozone nano
bubbles to each washing machine (7) through a pre-wash
or rinse line (8). In the main wash, the cleaning fluid
electrolytic hydrogen nano bubbles generation device
(6) supplies the main solution to each washing machine
(7) through a cleaning fluid line (9).
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Description
FIELD OF THE INVENTION

[0001] The invention relates to systems for washing
laundry and more particularly to a system for washing
laundry applicable to a laundry which combines washing
laundry and water treatment.

BACKGROUND OF THE INVENTION

[0002] Conventionally, laundry detergents or chemical
cleaning fluids are used to wash laundry. After years of
advancement, their cleaning capability is significantly
increased. However, compositions of the chemical clean-
ing fluids are complicated and are not environmentally
friendly. Surfactant of the chemical cleaning fluids is
subject to accumulation on an inner surface of a perfo-
rated basket of a washing machine after laundry items
have been washed and the fouling may cause a second-
ary pollution. After wash, remaining chemical cleaning
fluids residues may cause itch on the skin and allergies.
[0003] It is desirable to have a system or method of
washing laundry without using laundry detergents or
chemical cleaning fluids for the sake of environment
protection and human health. The system or method
involves using electrolyzed water or nano ion water,
ozone, air or hydrogen nano bubbles in water as a
replacement of the laundry detergents or chemical clean-
ing fluids.

[0004] A conventional automatic washing machine
comprises a sodium chloride addition device and an
electrolysis device. Compressed ozone air and electro-
lyzed water flow to a perforated basket of a washing
machine to mix with dirty clothes by controlling concen-
tration of sodium chloride. The dirty clothes are thus
cleaned by the mixture in a wash cycle.

[0005] Another conventional washing machine com-
prises a bubbles generation device and a control device.
The bubbles are nano bubbles which are effective in
increasing solubility of the chemical cleaning fluids.
[0006] The present inventor has filed several patent
applications about electrolysis devices for generating
nano ion water, nano bubbles generation devices and
washing systems. The applications are not related to
laundry washing, instead related to washing glass, sap-
phire , silicon parts, metal parts, electronic components
ceramics, and wafers in the process of manufacturing
inorganic items or semiconductor manufacturing pro-
cess. However, they lay the foundation for the technology
of washing laundry without using laundry detergents or
chemical cleaning fluids.

[0007] The present inventor recently filed a patent
application, entitled "System for washing laundry, nano
bubbles ion water generation device and method of
washing laundry". The application can solve the problem
of environmental pollution caused by used laundry de-
tergents or chemical cleaning fluids. But the applicationis
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only applicable to a single washing machine used by a
home or individual. That is, the application is not applic-
able to self-serve laundry or business laundry having a
plurality of washing machines.

[0008] Thus, the need for improvement still exists.

SUMMARY OF THE INVENTION

[0009] It is therefore one object of the invention to
provide a system for washing laundry applicable to a
laundry which combines washing laundry and washed
water treatment.

[0010] Itis another object of the invention to provide a
system for washing laundry without using laundry deter-
gents or chemical cleaning fluids for solving the problem
of environmental pollution caused by used laundry de-
tergents or chemical cleaning fluids, reduce rinse water
usage.

[0011] Itis a further object of the invention to provide a
system for washing laundry for greatly increasing clean-
ing performance and greatly decreasing cleaning time.
[0012] To achieve above and other objects of the in-
vention, the invention provides a system for washing
laundry comprising a cleaning fluid electrolytic hydrogen
nano bubbles generation device for receiving tap water
and electrolyzing the tap water to generate nano hydro-
gen bubbles and nano ion water or alkaline electrolytic
water together as a cleaning fluid; a recycled water nano
bubbles generation device for receiving tap water and
recycled water by the system and generating ozone nano
bubbles from a mixture of the tap water and the recycled
water; and at least one washing machine capable of
performing one of a plurality of wash cycles including
pre-wash, main wash, and rinse; wherein in the pre-wash
or rinse, the recycled water nano bubbles generation
device supplies the tap water having ozone nano bubbles
to each of the at least one washing machine through a
pre-wash or rinse line so that each of the at least one
washing machine is configured to perform the pre-wash
orrinse; and wherein in the main wash, the cleaning fluid
electrolytic hydrogen nano bubbles generation device
supplies the main solution to each of the least one wash-
ing machine through a cleaning fluid line so that each of
the atleast one washing machine is configured to perform
the main wash.

[0013] Preferably, there is further provided a pre-wash
or rinse water filter wherein after the pre-wash or rinse
has been performed, water flows through a pre-wash or
rinse recycled water line into the pre-wash or rinse water
filter and the pre-wash or rinse water filter is configured to
filter the water.

[0014] Preferably, there is further provided a pre-wash
or rinse water treatment system wherein after the filtered
water has flowed to the pre-wash or rinse water treatment
system, the pre-wash or rinse water treatment system is
configured to treat the filtered water; wherein the treated
water as recycled water flows to the recycled water nano
bubbles generation device; and wherein the recycled
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water nanometer bubbles generation device is config-
ured to generates ozone nano bubbles in the recycled
water.

[0015] Preferably, there is further provided a cleaning
fluid filter wherein after the main wash has been per-
formed, water flows through a cleaning fluid recycled line
to the cleaning fluid filter; and wherein the cleaning fluid
filter is configured to removes solid particles from the
water.

[0016] Preferably, there is further provided a dirty
cleaning fluid ozone nano bubbles treatment device
wherein after the recycled water has flowed to the
washed cleaning fluid ozone nano bubbles treatment
device, the washed cleaning fluid ozone nano bubbles
treatment device is used with electrolysis device as an
advance oxidation system for washed water treatment;
and wherein the treated water flows to the cleaning fluid
electrolytic hydrogen nano bubbles generation device.
[0017] The above and other objects, features and ad-
vantages of the invention will become apparent from the
following detailed description taken with the accompany-
ing drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] FIG. 1 schematically depicts a system for wash-
ing laundry of the invention.

DETAILED DESCRIPTION OF THE INVENTION

[0019] Referring to FIG. 1, a system for washing laun-
dry of the invention comprises a cleaning fluid electrolytic
hydrogen nano bubbles generation device 6 for receiving
tap water and electrolyzing the tap water to generate
nano ion water (or alkaline electrolytic water) and nano
hydrogen bubbles together as a cleaning fluid; a recycled
water nano bubbles generation device 3 for receiving tap
water and water recycled by the system and generating
ozone nano bubbles from the water; and at least one
washing machine 7 (a plurality of washing machines 7 are
shown) capable of performing one of a plurality of wash
cycles including pre-wash, main wash and rinse. In the
pre-wash or rinse, the recycled water nano bubbles
generation device 3 supplies the tap water having ozone
nano bubbles to each washing machine 7 through a pre-
wash or rinse line 8 so that each washing machine 7 can
perform the pre-wash or rinse. In the main wash, the
cleaning fluid electrolytic hydrogen nano bubbles gen-
eration device 6 supplies the main solution to each wash-
ing machine 7 through a cleaning fluid line 9 so that each
washing machine 7 can perform the main wash.

[0020] Operation of the system for washing laundry of
the invention is detailed below.

[0021] Initial activation. Tap water is supplied to the
cleaning fluid electrolytic hydrogen nanometer bubbles
generation device 6 through a hose. Next, an electrolysis
device is activated to electrolyze the soften tap water to
generate nano ion water (or alkaline electrolytic water)
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and nano hydrogen bubbles together as a cleaning fluid
in which device parameters including current, voltage,
water flow rate and concentration of electrolyte in a cation
electrolyte tank are set and controlled by a detection
device; and the cleaning fluid is stored in the cleaning
fluid electrolytic hydrogen nano bubbles generation de-
vice 6 after the device parameters reach set values. The
negative charge of the nano hydrogen bubbles surfaces
are greater than that of nano bubbles of other gas. Thus,
the nano hydrogen bubbles have larger washing cap-
ability.

[0022] System activation. The tap water is supplied to
the recycled water nano bubbles generation device 3.
The recycled water nano bubbles generation device 3
activates to generate ozone nano bubbles in the tap
water which is stored in the recycled water nano bubbles
generation device 3. Ozone nano bubbles can increase
washing capability of the tap water and have an improved
oxidation effect which can kill microorganisms, remove
and oxidize dirt from clothes. Ozone gases are converted
to ozone bubbles which have advantages of a prolonged
period of time of existence in water, increased surface
contact area, increased reaction, and decreased ozone
consumption.

[0023] Washing. Dirty clothes are placed in a perforate
basket of the washing machine 7 and next an automatic
washing is performed. The washing includes the follow-
ing sequential wash cycles: pre-wash, first spin, main
wash, second spin, rinse, and third spin as detailed
below.

[0024] Pre-wash. The recycled water nano bubbles
generation device 3 supplies the tap water having ozone
nano bubbles to each washing machine 7 through a pre-
wash (or rinse) line 8 so that dirty clothes can be washed
initially.

[0025] Firstspin. The perforated basket of the washing
machine 7 rotates to remove dirty water from the washed
clothes. The dirty water is drained the washing machine 7
to a pre-wash (or rinse) water filter 1 through a pre-wash
(or rinse) recycled water line 10. Water is filtered by the
pre-wash (or rinse) water filter 1 to remove dirt and then
the filtered water flows to a pre-wash (or rinse) water
treatment system 2 for treatment. The treatmentincludes
biological, chemical and physical treatment methods.
The treated water (i.e., recycled water) flows to the
recycled water nano bubbles generating device 3 which
activates to generates ozone nano bubbles in the re-
cycled water.

[0026] Main wash. The cleaning fluid electrolytic hy-
drogen nano bubbles generation device 6 activates to
flow cleaning fluid from it to each washing machine 7
through the cleaning fluid line 9 so that the washing
machine 7 can perform a main wash on the dirty clothes.
[0027] Second spin. The perforated basket of the
washing machine 7 rotates to remove dirty water from
the washed clothes. The dirty water flows to a cleaning
fluid filter 4 through a cleaning fluid recycled line 11. The
cleaning fluid filter 4 removes solid particles from the dirty
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water. The filtered water flows to a dirty cleaning fluid
ozone nano bubbles treatment device 5. The dirty clean-
ing fluid ozone nanometer bubbles treatment device 5
used with electrolysis device as an advance oxidation
system for washed water treatment. This advanced oxi-
dation treatment can purify dirty water, decrease chemi-
cal oxygen demand (COD), and increase oxidation
power.

[0028] Rinse. The recycled water nano bubbles gen-
eration device 3 supplies the tap water having ozone
nano bubbles to each washing machine 7 through the
pre-wash (or rinse) line 8 so that dirty clothes can be
washed the third time.

[0029] Third spin. The perforated basket of the wash-
ing machine 7 rotates to remove dirty water from the
washed clothes. The dirty water flows to the pre-wash
(or rinse) water filter 1 through the pre-wash (or rinse)
recycled water line 10. The pre-wash (orrinse) water filter
1 removes solid particles from the dirty water. The filtered
water flows to the pre-wash (or rinse) water treatment
system 2 for treatment. The treatment includes biologi-
cal, chemical and physical treatment methods. The trea-
ted water (i.e., recycled water) flows to the recycled water
nano bubbles generation device 3 which activates to
generates ozone nano bubbles in the recycled water.
[0030] End. After dirty clothes have been cleaned, an
employee may take out the cleaned clothes and place
same in a dryer for drying. This is the end of washing and
washing machines 7 can be used for a next washing.
[0031] The system for washinglaundry of the invention
has the following advantages and benefits in comparison
with the conventional art:

[0032] The system forwashing laundry of the invention
is applicable to a laundry which combines washing laun-
dry and water treatment.

[0033] No laundry detergents or chemical cleaning
fluids are involved. Thus, the problem of pollution caused
by laundry detergents or chemical cleaning fluids is
solved.

[0034] Cleaning performance is greatly increased and
cleaning time is greatly decreased.

[0035] Whiletheinventionhasbeen describedinterms
of preferred embodiments, those skilled in the art will
recognize that the invention can be practiced with mod-
ifications within the spirit and scope of the appended
claims.

Claims
1. A system for washing laundry comprising:

a cleaning fluid electrolytic hydrogen nano bub-
bles generation device for receiving tap water
and electrolyzing the tap water to generate nano
hydrogen bubbles and nano ion water or alkaline
electrolytic water together as a cleaning fluid;

a recycled water nano bubbles generation de-
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vice for receiving tap water and water recycled
by the system and generating ozone nano bub-
bles from a mixture of the tap water and the
recycled water; and

at least one washing machine capable of per-
forming one of a plurality of wash cycles includ-
ing pre-wash, main wash, and rinse;

wherein in the pre-wash or rinse, the recycled
water nano bubbles generation device supplies
the tap water having ozone nano bubbles to
each of the at least one washing machine
through a pre-wash or rinse line so that each
of the at least one washing machine is config-
ured to perform the pre-wash or rinse; and
wherein in the main wash, the cleaning fluid
electrolytic hydrogen nano bubbles generation
device supplies the main solution to each of the
least one washing machine through a cleaning
fluid line so that each of the at least one washing
machine is configured to perform the main wash.

The system for washing laundry of claim 1, further
comprising a pre-wash or rinse water filter wherein
after the pre-wash or rinse has been performed,
water flows through a pre-wash or rinse recycled
water line into the pre-wash or rinse water filter
and the pre-wash or rinse water filter is configured
to filter the water.

The system for washing laundry of claim 2, further
comprising a pre-wash or rinse water treatment sys-
tem wherein after the filtered water has flowed to the
pre-wash or rinse water treatment system, the pre-
wash or rinse water treatment system is configured
to treat the filtered water; wherein the treated water
as recycled water flows to the recycled water nano
bubbles generation device; and wherein the re-
cycled water nano bubbles generation device is
configured to generates ozone nano bubbles in
the recycled water.

The system for washing laundry of claim 1, further
comprising a cleaning fluid filter wherein after the
main wash has been performed, water flows through
a cleaning fluid recycled line to the cleaning fluid
filter; and wherein the cleaning fluid filter is config-
ured to removes solid particles from the water.

The system for washing laundry of claim 4, further
comprising a dirty cleaning fluid ozone nano bubbles
treatment device wherein after the recycled water
has flowed to the dirty cleaning fluid ozone nano
bubbles treatment device, the dirty cleaning fluid
ozone nano bubbles treatment device is configured
to electrolyze the ozone nano bubbles for treatment;
and wherein the treated water flows to the cleaning
fluid electrolytic hydrogen nano bubbles generation
device.



A E
7

EP 4 516 982 A1

7

7

7

7




10

15

20

25

30

35

40

45

50

55

EP 4 516 982 A1

9

des

Europaisches
Patentamt

European
Patent Office

Office européen

brevets

[

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

Application Number

EP 23 19 4254

DOCUMENTS CONSIDERED TO BE RELEVANT
Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
Y CN 114 775 226 A (JIANGSU SEA LION MACH CO|1-5 INV.
LTD) 22 July 2022 (2022-07-22) DO6F35/00
* paragraphs [0063], [0072], [0108]; DO6F39/00
claims; figures *
————— ADD.
Y US 2008/302139 Al (ZORN RANDY [US]) 1-5 DO6F39/08
11 December 2008 (2008-12-11) DO6F39/10
* paragraphs [0035], [0036], [0048];
claims; figures *
A US 2023/175190 Al (LU HUNG-TU [TW] ET AL) 1-5
8 June 2023 (2023-06-08)
* paragraphs [0031], [0033], [0048],
[0074]; figures *
A CN 214 572 822 U (JIANGSU SEA LION MACH CO|1-5
LTD) 2 November 2021 (2021-11-02)
* the whole document *
TECHNICAL FIELDS
SEARCHED  (IPC)
DO6F
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
Munich 19 January 2024 Popara, Velimir

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

T : theory or principle underlying the invention

after the filing date

: earlier patent document, but published on, or

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P :intermediate document

: document cited in the application
: document cited for other reasons

: member of the same patent family, corresponding

document




EP 4 516 982 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 23 19 4254

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.

10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

19-01-2024
Patent document Publication Patent family Publication
cited in search report date member(s) date
CN 114775226 A 22-07-2022 NONE
US 2008302139 Al 11-12-2008 uUs 2008302139 a1 11-12-2008
uUs 2011185516 Al 04-08-2011
US 2023175190 Al 08-06-2023 EP 4190957 Al 07-06-2023
JP 2023083196 A 15-06-2023
KR 20230083978 A 12-06-2023
™W 202323627 A 16-06-2023
uUs 2023175190 a1 08-06-2023
CN 214572822 U 02-11-2021 NONE

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82




	bibliography
	abstract
	description
	claims
	drawings
	search report

