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Description

[0001] The present invention relates to a cleaning
method for cleaning soiled items to be cleaned such as
kitchen or dinning ware items and a dishwasher using
same.
[0002] A cleaning method for cleaning soiled items will
be described for the case of a dishwasher for cleaning
kitchen and dining ware items. As shown in Fig. 7, a con-
ventional dishwasher employs a method of spraying wa-
ter particles of wash water to items to be cleaned, e.g.
dishware, in advance to make food debris stuck on the
dishware fully swell and then removing the swollen food
debris by using, for example, a mechanical power of jet-
ting out wash water or chemical operations of detergent
(see, for example, Japanese Patent Laid-open Applica-
tion No. 2000-189375). Hereinbelow, a configuration of
such a conventional dishwasher will be described. Main
body 51 of the dishwasher includes therein washer tub
53 having a rack (not shown) for arranging dishware
therein, and door 54 is provided at opening 52 of washer
tub 53. Installed inside washer tub 53 are nozzle 55 for
ejecting out wash water in washer tub 53 toward the dish-
ware and spray arm 56 for generating water particles of
the wash water in washer tub 53.
[0003] The operation of the dishwasher with the above-
described configuration will now be explained. Further,
cleaning operational mechanism of food debris stuck on
the surface of, e.g., dishware will be described with ref-
erence to Figs. 8A to 8C. First, after loading soiled dish-
ware into the rack and loading detergent into the dish-
washer, the operation of the dishwasher is initiated. Once
the operation is started, wash water contained in washer
tub 53 is sprayed by spray arm 56, as shown in Fig. 8A,
to thereby produce water particles 57. Then, thus gen-
erated water particles 57 are dispersed into washer tub
53 to thereby make contact with food debris 59 stuck on
the surface of dishware 58 and then permeate into food
debris 59, as shown in Fig. 8B. Thereafter, as shown in
Fig. 8C, food debris 59 gradually swells due to the per-
meation of water particles 57 thereinto. Particularly, in
case the food debris are of water-soluble substances
such as starch, the swelling degree of food debris 59
increases. Afterwards, a main washing for cleaning dish-
ware 58 by using a cleaning fluid jetted out from nozzle
55 is performed. Here, the cleaning fluid refers to a so-
lution containing detergent dissolved therein. The clean-
ing operational mechanism of the food debris stuck on
the surface of the dishware during the main washing proc-
ess will be described in conjunction with Figs. 9A to 9C.
Food debris 59 swollen in the pre-washing step are grad-
ually washed away from dishware 58 by a great amount
of wash water 60 sprayed from nozzle 55, as shown in
Figs. 9A to 9C. Upon the completion of the main washing
process, a rinsing process is executed several times by
replacing soiled wash water from in washer tub 53 with
fresh water. Then, by performing a warm-water rinsing
process by using fresh warm water heated up to about

70°C, the cleaning of dishware 58 is finished. Finally, a
drying process is executed to dry water drops on the dish-
ware, and the operation of the dishwasher is terminated.
[0004] In the cleaning method of the conventional dish-
washer, however, the pre-washing step is performed just
by using tap water that contains no detergent component
therein. Thus, though a certain degree of effect of swell-
ing starch debris such as boiled rice may be obtained,
improvement of cleaning performance in terms of stub-
born protein or oil debris cannot be achieved.
[0005] EP 0 487 474 Al relates to a cleaning method
according to the preamble of claim 1 and a dishwasher
according to the preamble of claim 6.
[0006] It is, therefore, an object of the present invention
to provide a cleaning method capable of remarkably im-
proving cleaning performance by way of performing a
pre-washing process for allowing a highly concentrated
cleaning fluid containing a detergent component dis-
solved therein to coat and remain on food debris stuck
on items to be cleaned in the form of mist to thereby make
the food debris readily removable and then performing a
main washing process by using a cleaning fluid.
[0007] In accordance with one aspect, there is provid-
ed a cleaning method including: a first operation step of
allowing a mist of a first cleaning fluid atomized in the
order of microns to permeate into and remain in a food
debris stuck on a to-be-cleaned item for a predetermined
period of time; and a second operation step of removing
the food debris on the to-be-cleaned item by using a sec-
ond cleaning fluid, wherein the second operation step is
to be performed after the first operation step.
[0008] In accordance with another aspect, there is pro-
vided a dishwasher including a washer tub for accom-
modating therein a to-be-cleaned item and a wash nozzle
for spraying a cleaning fluid to the to-be-cleaned item,
wherein the dishwasher performs a first operation step
of allowing a mist of a first cleaning fluid atomized in the
order of microns to permeate into and remain in a food
debris stuck on the to-be-cleaned item for a predeter-
mined period of time; and a second operation step of
removing the food debris on the to-be-cleaned item by
using a second cleaning fluid, wherein the second oper-
ation step is to be performed after the first operation step.
[0009] A cleaning method and a dishwasher according
to the invention are described in claims 1 and 6.
[0010] The above and other objects and features of
the present invention will become apparent from the fol-
lowing description of embodiments given in conjunction
with the accompanying drawings, in which:

Fig. 1 is a cross sectional view of a dishwasher in
accordance with a first embodiment;
Fig. 2 presents a partial cross sectional schematic
view showing a structure for generating and spraying
a highly concentrated cleaning fluid for use in the
dishwasher in the first embodiment ;
Figs. 3A to 3D provide drawings describing cleaning
operational mechanism in a cleaning method of the
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first embodiment ;
Figs. 4A and 4B offer drawings further describing the
cleaning operational mechanism in the cleaning
method of the first embodiment;
Fig. 5 sets forth a cross sectional view showing major
components of a washer tub for use in a dishwasher
in accordance with a second embodiment;
Fig. 6 shows a cross section of an atomizing unit for
use in the dishwasher in accordance with the second
embodiment ;
Fig. 7 is a side cross sectional view of a conventional
dishwasher;
Figs. 8A to 8C provide drawings describing cleaning
operational mechanism in a conventional cleaning
method; and
Figs. 9A to 9C set forth drawings further describing
the cleaning operational mechanism in the conven-
tional cleaning method.

[0011] Hereinafter, a dishwasher for cleaning soiled
dishware in accordance with embodiments will be de-
scribed with reference to the accompanying drawings.

First embodiment

[0012] Fig. 1 is a cross sectional view of a dishwasher
employing a cleaning method in accordance with a first
embodiment and Fig. 2 sets forth a partial cross sectional
schematic view of an atomizing unit for atomizing a clean-
ing fluid in the order of microns. Further, Figs. 3A to 3D
are drawings describing a process in which mist-like de-
tergent solution atomized in the order of microns acts on
soil, e.g., food debris, remaining on an item to be cleaned.
As shown in Fig. 1, main body 1 of the dishwasher has
washer tub 2 therein, and disposed underneath washer
tub 2 is wash nozzle 5 having water jetting holes 4 for
jetting out wash water which is pressurized by washing
pump 3. Disposed above wash nozzle 5 is rack 6 for
arranging therein items to be cleaned, e.g., dishware.
Moreover, heater 7 for heating the wash water is dis-
posed in a bottom portion of washer tub 2.
[0013] Detergent dispenser 8, which is provided with
an opening capable of being opened or closed by lid 9
on a top surface thereof, is disposed in a front lower por-
tion of washer tub 2. Further, water inlet 10 for supplying
the wash water into washer tub 2 is provided at a lateral
surface of detergent dispenser 8. The inside of detergent
dispenser 8 is divided into an upper and a lower portion
by the presence of filter 11 provided with multiple holes
on its surface. Filter 11 has an opening area adequate
for allowing a detergent powder dissolved in wash water
to flow down into lower portion 12 as a detergent solution.
[0014] Formed at a sidewall of upper portion 13 of de-
tergent dispenser 8 is discharge hole 16 communicating
with first water supply valve 15 via dissolution path 14.
Detergent is dissolved by a discharge force of the wash
water discharged from discharge hole 16, and flows down
into lower portion 12 of detergent dispenser 8 through

filter 11 to be stored therein. A sidewall of lower portion
12 is opened, thus allowing lower portion 12 to commu-
nicate with detergent solution jetting nozzle 18 via injec-
tion path 17. Further, reference numeral 19 is assigned
to a flow control valve installed in injection path 17 to
control a flow rate of the detergent solution jetted out from
detergent solution jetting nozzle 18.
[0015] Spray nozzle unit 20 for spraying the detergent
solution toward the dishware is disposed in a lower por-
tion of washer tub 2. Spray nozzle unit 20 includes afore-
mentioned detergent solution jetting nozzle 18 and air
jetting nozzle 21. Air pressurized by air pump 22 is jetted
out from jetting nozzle 21 toward the dishware in a direc-
tion substantially perpendicular to a jetting out direction
of detergent solution jetting nozzle 18. Further, disposed
in injection path 17 through which detergent solution
spray nozzle 18 communicates with detergent dispenser
8 is second water supply valve 23 for supplying water
into washer tub 2.
[0016] Air pump 22 has a driving source for varying a
jetting pressure of air, and controller 24 controls air pump
22 and also washing pump 3, heater 7, first water supply
valve 15, second water supply valve 23, and so forth.
Back stream prevention valves 25 and 26 are installed
in dissolution path 14 and injection path 17, respectively,
in order to prevent soiled wash water from flowing back
into first water supply valve 15 and second water supply
valve 23, respectively. Spray nozzle unit 20 is covered
with protection cover 27 to prevent food debris from being
deposited on spray nozzle unit 20 when the dishware is
loaded into the dishwasher or during a cleaning process
of the dishware.
[0017] Further, if a DC motor is used as the driving
source of air pump 22, it is possible to vary the jetting out
pressure of air by controlling a current applied to the mo-
tor. If the driving source of air pump 22 is an AC motor,
on the other hand, the jetting out pressure of air can be
varied by controlling a driving frequency of the driving
source of air pump 22. Moreover, detergent solution jet-
ting nozzle 18, air pump 22, air jetting nozzle 21 and
controller 24 jointly form a detergent solution spray unit.
[0018] In addition, detergent dispenser 8, lid 9, filter
11, first water supply valve 15, dissolution path 14 and
injection path 17 jointly function as a detergent solution
generating unit. Also, first water supply valve 15, dis-
charge hole 16 and controller 24 form a concentration
control unit together.
[0019] Hereinafter, the operation of the dishwasher
with the above-described configuration and cleaning op-
erational mechanism obtained thereby will be described
with reference to Figs. 3A to 3D. First, a first cleaning
operation is performed. A predetermined quantity of de-
tergent (powder detergent) is added into detergent dis-
penser 8 through opening lid 9 installed at the top portion
of detergent dispenser 8 such that the detergent is set
on filter 11 of detergent dispenser 8. Water from first wa-
ter supply valve 15 flows through dissolution path 14 and
is supplied into upper portion 13 of detergent dispenser
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8 through discharge hole 16 opened at the sidewall of
filter 11. At this time, the detergent is dissolved in the
water while being swept away by a water current during
the supply of water and then flows down into lower portion
12 of detergent dispenser 8 through the holes in filter 11
to be stored therein as a detergent solution.
[0020] Moreover, in case the amount of water supplied
in detergent dispenser 8 is set to be smaller than that for
use in a typical dishwashing process, it becomes possible
to obtain a highly concentrated detergent solution. For
example, in case of adding a predetermined quantity of
detergent, by setting the amount of water to be equivalent
to only 1/50 of that for use in the typical dishwashing
process, a 50 times higher concentration of detergent
solution can be obtained. First water supply valve 15 is
used to produce the highly concentrated detergent solu-
tion by dissolving the detergent in a small amount of tap
water. Thus, a water valve with a low flow rate is used
as first water supply valve 15.
[0021] Thereafter, when air pump 22 is operated, air
is ejected out from air jetting nozzle 21 at a high speed,
so that the air pressure along the ejected air direction as
well as around the path of detergent solution jetting noz-
zle 18 located at a vicinity of air jetting nozzle 21 in a
vertical direction thereto becomes a negative pressure
due to an ejector effect. As a consequence, the detergent
solution collected in lower portion 12 of detergent dis-
penser 8 is suctioned into detergent solution jetting noz-
zle 18 via injection path 17. Then, the detergent solution
is atomized into fine mist-like detergent solution 28, which
is a first detergent solution, by the air jetted out from air
jetting nozzle 21 to be sprayed toward the inside of wash-
er tub 2.
[0022] As shown in Fig. 3A, mist-like detergent solution
28, i.e., detergent vapor in a form of mist, generated by
detergent solution jetting nozzle 18 retains therein a pres-
sure energy obtained when it is atomized, and is sprayed
into washer tub 2 to make a contact with dishware 29
arranged in washer tub 2. Further, since the pressure
energy accumulated in the mist-like detergent solution
28 increases as its droplet diameter decreases, the drop-
let diameter of mist-like detergent solution 28 is set to be
in the order of microns to increase the effectiveness
thereof. Food debris 30 is stuck on the surface of dish-
ware 29. As shown in Fig. 3B, when mist-like detergent
solution 28 makes contact with food debris 30 on the
surface of dishware 29, it emits its internal pressure en-
ergy toward the contact surface with food debris 30. As
illustrated in Fig. 3C, when mist-like detergent solution
28 emits its internal pressure energy toward food debris
30, it injects a detergent component contained therein
into the inside of the food debris. At this time, if mist-like
detergent solution 28 contains therein a permeable com-
ponent such as an alkaline agent, the detergent compo-
nent would permeate into the food debris deeply, forming
holes 31 therein, as shown in Fig. 3C. Further, in case
mist-like detergent solution 28 contains a surfactant
therein, the surfactant would permeate into interface 32

between dishware 29 and food debris 30 more deeply,
thereby separating food debris 30 from the surface of
dishware 29, as shown in Fig. 3D. Preferably, mist-like
detergent solution 28 is obtained by dissolving detergent
capable of removing food debris from dishware (for ex-
ample, at least one of an alkaline agent, a surfactant, an
enzyme and a bleaching agent) in wash water in accord-
ance with the present invention. Moreover, the effect of
separating food debris 30 from the surface of dishware
29 is enhanced as time elapses and the concentration
of the cleaning component increases. Accordingly, in or-
der to obtain a stronger separating effect, it is preferable
to allow mist-like detergent solution 28 to coat and then
remain on food debris 30 for a predetermined period of
time.
[0023] Due to the permeation and separation function
of mist-like detergent solution 28, coherence between
dishware 29 and food debris 30 is considerably reduced,
so that it becomes much easier to remove food debris
30 from the surface of dishware 29.
[0024] Next, a second cleaning operation follows the
first cleaning operation described so far. First, second
water supply valve 23 is opened, and some of thus sup-
plied tap water flows into lower portion 12 of detergent
dispenser 8 and is fed into washer tub 2 through water
inlet 10 of upper portion 13 while dissolving therein de-
tergent residues remaining on filter 11 and rinsing the
inside of detergent dispenser 8. Further, the rest of the
tap water is sprayed into washer tub 2 from detergent
solution jetting nozzle 18 while flowing through injection
path 17. Thus, in the water supply process of the second
cleaning operation performed after the completion of the
first cleaning operation, the detergent solution inside in-
jection path 17 and detergent solution jetting nozzle 18
is completely washed away by the tap water, and, thus,
deposition of detergent components in those paths is pre-
vented, thereby ensuring wash water to be sprayed sta-
bly.
[0025] Then, if a water level detecting float (not shown)
detects a predetermined amount of water stored in wash-
er tub 2, washing pump 3 is driven to spray the wash
water to dishware from wash nozzle 5. Further, as for the
detergent amount, since most of the firstly loaded deter-
gent is sprayed onto dishware during the first cleaning
operation and the residues of the detergent are also add-
ed into washer tub 2 during the first water supplying step
of the second cleaning operation, the cleaning operation
of the dishwasher can be performed by using the whole
amount of detergent originally loaded into detergent dis-
penser 8. Figs. 4A and 4B describe cleaning operational
mechanism during the second cleaning operation. As
shown in Fig. 4A, second cleaning fluid 33 is sprayed
onto the surface of dishware 29 from wash nozzle 5.
Since the food debris stuck on the surface of dishware
29 is being separated therefrom by mist-like detergent
solution 28 supplied during the first cleaning operation,
the food debris can be readily removed from the surface
of dishware 29, as shown in Fig. 4B.
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[0026] Then, after performing a rinsing process sever-
al times by replacing soiled wash water in washer tub 2
with fresh water, a warm-water rinsing process using
fresh warm water is performed, and the cleaning opera-
tion is completed. Further, a drying process for drying
the cleaned dishware can be additionally performed.
[0027] As described, in accordance with the first em-
bodiment there is performed a first cleaning operation in
which mist of a detergent solution of a concentration high-
er than that for use in a typical dishwashing process is
generated by using air jetting nozzle 21, and thus gen-
erated mist of detergent solution is made to coat and
remain on items to be washed for a predetermined period
of time. By performing such a first cleaning operation,
food debris stuck on the items to be washed can be sep-
arated therefrom. Further, by performing a second clean-
ing operation for removing thus separated food debris
after the first cleaning operation, cleaning performance
can be improved remarkably. Moreover, with this im-
proved cleaning performance, it becomes possible to
shorten a cleaning time or reduce a cleaning tempera-
ture. Also, food debris once hardly removable can be
washed away easily.

Second embodiment

[0028] Fig. 5 is a cross sectional view showing major
components of a washer tub for use in a dishwasher in
accordance with a second embodiment and Fig. 6 is a
partial cross sectional view (taken along the line VI-VI in
Fig. 5) of an atomizing unit for atomizing a detergent so-
lution during the first cleaning operation. Parts or struc-
tures identical to those described in the first preferred
embodiment will be assigned like reference numerals,
and description thereof will be omitted. As shown in Fig.
5, detergent solution generating unit 34 is installed at a
front lower portion of washer tub 2 of the dishwasher.
Specifically, detergent solution generating unit 34 is
formed as a tub independent of washer tub 2 and includes
therein atomizing unit 35 and detergent storage unit 36.
Further, detergent solution generating unit 34 whose top
portion is closed by detergent loading cover 37 commu-
nicates with washer tub 2 through cutoff portion 38
formed in detergent loading cover 37.
[0029] Detergent loading cover 37 is provided with top
opening 39 at a position approximately above detergent
storage unit 36, wherein detergent is loaded into deter-
gent storage unit 36 through top opening 39. Further,
atomized mist-like detergent solution 28 is dispersed into
washer tub 2 through side opening 40 provided at a side
surface of detergent loading cover 37. In addition, as
shown in Fig. 6, atomizing unit 35 includes sealed vessel
41 containing therein fluid medium 42 and air 43, and
ultrasonic vibrator 44 is installed at the bottom of vessel
41 such that fluid medium 42 rests on vibrating surface
44a of ultrasonic vibrator 44. Further, by making lid 45 in
pressurized contact with packing 46 installed at ultrason-
ic vibrator 44, vessel 41 is sealed and ultrasonic vibrator

44 is completely isolated from wash water in washer tub
2. Moreover, vibrating surface 44a of ultrasonic vibrator
44 is installed to be substantially parallel to interface (in-
clined surface) 47 of vessel 41, while forming a small
angle of inclination with respect to the surface of the wash
water in washer tub 2.
[0030] The operation of the dishwasher having the
above-described configuration will be described. As de-
scribed above, atomizing unit 35 used in the cleaning
method includes sealed vessel 41 containing fluid medi-
um 42 on the side of vibrating surface 44a of ultrasonic
vibrator 44, and ultrasonic vibrator 44 is completely iso-
lated from the wash water. That is, since ultrasonic vi-
brator 44 is prevented from making contact with soiled
wash water in case of operating the dishwasher, food
debris in the form of sludge is prevented from being de-
posited and hardened on vibrating surface 44a of ultra-
sonic vibrator 44. Further, in case of using hard water
such as well water, mineral dissolved in the hard water
can also be prevented from being deposited on the vi-
brating surface 44a of ultrasonic vibrator 44, so that mist
generation can be stably carried out for an extended pe-
riod of time.
[0031] Next, the cleaning method of the dishwasher in
accordance with the second embodiment will be de-
scribed. First, a predetermined amount of detergent is
loaded into detergent storage unit 36, and a preset
amount of wash water is supplied through a water supply
valve (not shown). At this time, the water level in washer
tub 2 is set and regulated by controller 24 to be main-
tained above interface 47. The wash water flows into de-
tergent solution generating unit 34 through cutoff portion
38, so that some of the detergent in detergent storage
unit 36 is dissolved in the wash water. If ultrasonic vibrator
44 starts to be operated at the moment, vibrations gen-
erated therefrom are transmitted to interface 47 through
fluid medium 42 and then is transmitted to the wash water
via interface 47. As a result, water column 48 is generated
on the surface of the wash water, and atomization of
cleaning fluid is performed from water column 48.
[0032] In order to obtain stable cleaning performance
with mist-like detergent solution 28, which is the first de-
tergent solution, produced by atomization of the deter-
gent solution, it is required to efficiently dissolve the de-
tergent loaded in the wash water and to prevent a dis-
persion of thus obtained detergent solution into the wash
water in the washer tub 2, to thereby prevent any de-
crease in detergent concentration. For the purpose, re-
turn passage 49 is formed in an inner wall of detergent
loading cover 37 to collect water column 48 of detergent
solution in detergent storage unit 36, thereby preventing
a leakage of highly concentrated detergent solution into
washer tub 2. Return passage 49 is formed downward
from a top portion of detergent loading cover 37, and its
cross section is formed in an approximately one-side
opened rectangular shape, wherein the highly concen-
trated detergent solution flows therethrough as shown
by an arrow in Fig. 6.
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[0033] In the one with the above structure, a water cur-
rent of detergent solution is generated inside detergent
solution generating unit 34, thus facilitating the dissolu-
tion of detergent. Further, the above structure also serves
to prevent a reduction of detergent concentration. More-
over, since the wash water is heated by supplying power
to heater 7 during the atomization process, the dissolu-
tion of detergent can be further facilitated, resulting in an
increase in detergent concentration. As such, the con-
centration of the highly concentrated detergent solution
increases as the spray of detergent solution is continued.
[0034] Moreover, though the highly concentrated de-
tergent solution may be leaked from cutoff portion 38 into
washer tub 2, a decrease in the detergent concentration
can be minimized because the opening area of cutoff
portion 38 has already been minimized in this embodi-
ment. Furthermore, since the generation of particulate
mist-like detergent solutions is stopped and thus there
will be no more spray of detergent solutions when the
water level in washer tub 2 falls below interface 47, con-
troller 24 controls the water supply valve such that the
water level in washer tub 2 is always maintained above
interface 47 while ultrasonic vibrator 44 is being operat-
ed.
[0035] In addition, by optimizing a distance or a relative
angle between interface 47 and vibrating surface 44a, a
distance between interface 47 and the surface of the
wash water, and the like, the efficiency of generating mist-
like detergent solution 28 can be improved. Further, in
case air bubbles are gathered at the inner wall of interface
47, they would obstruct the transmission of vibration from
ultrasonic vibrator 44 to interface 47. Therefore, interface
47 in accordance with the present invention is made to
be inclined so that the air bubbles are directed to move
along the inclined interface 47 to thereby stay away from
the center of vibration.
[0036] Though an atomized mist-like detergent solu-
tion 28 has a fine droplet diameter, it merely lingers on
the surface of wash water without any upward convection
into the upper portion of washer tub 2. However, accord-
ing to the invention, by supplying power to heater 7 (cir-
culation mechanism) during the atomization process in
accordance with the second embodiment, the wash wa-
ter is heated and convection of air occurs due to heat
accompanied with a rise in temperature. Moreover, mist-
like detergent solution 28, being carried along by a rising
current of air, would rise filling washer tub 2 to completely
coat the surface of dishware. Also, by increasing the tem-
perature of the atomized detergent solution in the previ-
ous step, chemical components in the cleaning fluid are
further activated, resulting in a remarkable improvement
of cleaning performance.
[0037] As for a cleaning operation of the second em-
bodiment, it is identical to that of the first embodiment,
and description thereof will be omitted. As described
above, by performing a first cleaning operation for atom-
izing a detergent solution by means of atomizing unit 35
and allowing thus atomized detergent to coat and remain

on items to be cleaned and to be maintained thereon for
a predetermined period of time, cleaning performance
can be improved considerably.
[0038] In the cleaning method in accordance with the
present invention described above, a mist-like cleaning
fluid atomized in the order of microns is allowed to per-
meate into and remain in food debris stuck on the items
to be washed in advance. Then, after the lapse of a pre-
determined period of time, a cleaning operation is per-
formed by using a second cleaning fluid, thereby obtain-
ing remarkably improved cleaning performance. Thus,
the present invention can be applied to a washing ma-
chine, a hand washer, a skin care device, and the like,
in addition to the dishwasher.
[0039] By using the cleaning method of the present
invention, the cleaning performance of removing food de-
bris, e.g., oil debris, hardly removable, can be improved
considerably.
[0040] While the invention has been shown and de-
scribed with respect to the preferred embodiments, it will
be understood by those skilled in the art that various
changes and modifications may be made without depart-
ing from the scope of the invention as defined in the fol-
lowing claims.

Claims

1. A cleaning method, comprising:

a first step of allowing a mist (28) of a first clean-
ing fluid atomized in the order of microns to per-
meate into and remain in a food debris (30) stuck
on a to-be-cleaned item (29) for a predetermined
period of time, and
a second operation step of removing the food
debris (30) on the to-be-cleaned item by using
a second cleaning fluid, wherein
the second operation step is to be performed
after the first operation step,
the method being characterized in that
while the detergent solution is atomized, power
is supplied to a heating unit (7) so that wash
water is heated and convection of air occurs to
thereby make the mist (28) of the first cleaning
fluid carried along by a rising current of the air
and coat the to-be-cleaned item (29).

2. The method according to claim 1, wherein the first
cleaning fluid is obtained by dissolving at least one
of an alkali agent, a surfactant, an enzyme and
bleaching agent in water.

3. The method of claim 1 or 2, wherein the second
cleaning fluid is fresh water.

4. The method of claim 2, wherein the second cleaning
fluid is obtained by dissolving at least one of an alkali
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agent, a surfactant, an enzyme and a bleaching
agent in water.

5. The method of any of claims 1 to 4, wherein the first
cleaning fluid is atomized and is allowed to permeate
into the food debris (30) on the to-be-cleaned item
(29) after being heated by the heating unit (7).

6. A dishwasher comprising: a washer tub (2) for a ac-
commodating therein a to-be-cleaned item (29); a
wash nozzle (5) for spraying a cleaning fluid to the
to-be-cleaned item (29), a heating unit (7) disposed
in a bottom portion of the washer tub (2); a detergent
solution generating unit (34), installed in the washer
tub (2), for generating a detergent solution of a higher
concentration than that of the cleaning fluid sprayed
from the wash nozzle (5); and an atomizing unit (35),
disposed in the detergent solution generating unit
(34), for atomizing the detergent solution in the order
of microns to form a mist (28) of a first cleaning fluid,
characterized in that
the dishwasher is configured to perform the cleaning
method according to one of claims 1 to 5.

Patentansprüche

1. Reinigungsverfahren, umfassend:

einen ersten Schritt, der erlaubt, dass ein Nebel
(28) eines ersten Reinigungsfluids, das in der
Größenordnung von Mikrometern zerstäubt ist,
in Lebensmittelablagerungen (30), die an einem
zu reinigenden Gegenstand (29) haften, einzu-
dringen und für eine vorgegebene Zeitspanne
zu verbleiben, und
einen zweiten Arbeitsschritt des Entfernens der
Lebensmittelablagerungen (30) an dem zu rei-
nigenden Gegenstand unter Verwendung eines
zweiten Reinigungsfluids, wobei
der zweite Arbeitsschritt nach dem ersten Ar-
beitsschritt auszuführen ist,
wobei das Verfahren dadurch gekennzeich-
net ist, dass
einer Heizeinheit (7), während die Reinigungs-
mittellösung zerstäubt wird, Leistung zugeführt
wird, so dass Waschwasser erhitzt wird und
Luftkonvektion auftritt, um somit zu bewirken,
dass der Nebel (28) des ersten Reinigungsfluids
durch einen steigernden Luftstrom mitgenom-
men wird und den zu reinigenden Gegenstand
(29) benetzt.

2. Verfahren nach Anspruch 1, wobei das erste Reini-
gungsfluid durch Auflösen wenigstens eines Alkali-
mittels und/oder eines Netzmittels und/oder eines
Enzyms und/oder eines Bleichmittels in Wasser er-
ehalten wird.

3. Verfahren nach Anspruch 1 oder 2, wobei das zweite
Reinigungsfluid Frischwasser ist.

4. Verfahren nach Anspruch 2, wobei das zweite Rei-
nigungsfluid durch Auflösen wenigstens eines Alka-
limittels und/oder eines Netzmittels und/oder eines
Enzyms und/oder eines Bleichmittels in Wasser er-
halten wird.

5. Verfahren nach irgendeinem der Ansprüche 1 bis 4,
wobei das erste Reinigungsfluid zerstäubt wird und
in die Lebensmittelablagerungen (30) an dem zu rei-
nigenden Gegenstand (29) eindringen kann, nach-
dem es durch die Heizeinheit (7) erwärmt worden ist.

6. Geschirrspüler, umfassend:

einen Waschbottich (2), um darin einen zu rei-
nigenden Gegenstand (29) aufzunehmen, eine
Waschdüse (5) zum Versprühen eines Reini-
gungsfluids auf den zu reinigenden Gegenstand
(29), eine Heizeinheit (7), die in einem unteren
Teil des Waschbottichs (2) angeordnet ist; eine
Reinigungsmittellösung- Erzeugungseinheit
(34), die im Waschbottich (2) installiert ist, um
eine Reinigungsmittellösung einer höheren
Konzentration als diejenige des von der Wasch-
düse (5) versprühten Reinigungsfluids zu erzeu-
gen; und eine Zerstäubungseinheit (35), die in
der Reinigungsmittellösung-Erzeugungseinheit
(34) angeordnet ist, um die Reinigungsmittellö-
sung in der Größenordnung von Mikrometern
zu zerstäuben, um einen Nebel (28) eines ersten
Reinigungsfluids zu bilden,
dadurch gekennzeichnet, dass
der Geschirrspüler dafür konfiguriert ist, das
Reinigungsverfahren nach einem der Ansprü-
che 1 bis 5 auszuführen.

Revendications

1. Procédé de nettoyage, comprenant :

une première étape qui consiste à laisser de la
brume (28) d’un premier fluide de nettoyage ato-
misé de l’ordre des microns s’imprégner dans
et rester dans des débris alimentaires (30) collés
sur un article à nettoyer (29) pendant une durée
prédéterminée, et
une deuxième étape opérationnelle qui consiste
à enlever les débris alimentaires (30) sur l’article
à nettoyer en utilisant un deuxième fluide de net-
toyage, où
la deuxième étape opérationnelle doit être exé-
cutée après la première étape opérationnelle,
le procédé étant caractérisé en ce que
lorsque la solution détergente est atomisée, de
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l’énergie est fournie à une unité de chauffage
(7) de sorte que l’eau de lavage soit chauffée et
qu’une convection d’air se produise pour em-
porter ainsi la brume (28) par un courant ascen-
dant de l’air et couvrir l’article à nettoyer (29).

2. Procédé selon la revendication 1, dans lequel le pre-
mier fluide de nettoyage est obtenu en dissolvant au
moins l’un d’un agent alcalin, d’un agent de surface,
d’une enzyme et d’un javellisant dans l’eau.

3. Procédé de la revendication 1 ou 2, dans lequel le
deuxième fluide de nettoyage est l’eau douce.

4. Procédé de la revendication 2, dans lequel le deuxiè-
me fluide de nettoyage est obtenu en dissolvant au
moins l’un d’un agent alcalin, d’un agent de surface,
d’une enzyme et d’un javellisant dans l’eau.

5. Procédé de l’une quelconque des revendications 1
à 4, dans lequel le premier fluide de nettoyage est
atomisé et est capable de pénétrer dans les débris
alimentaires (30) sur l’article à nettoyer (29) après
avoir été chauffé par une unité de chauffage (7).

6. Lave-vaisselle comprenant : une cuve de lavage (2)
destinée à recevoir un article à nettoyer (29) ; une
buse de lavage (5) destinée à pulvériser un fluide de
lavage vers l’article à nettoyer (29) ; une unité de
chauffage (7) disposée dans une partie de fond de
la cuve de lavage (2) ; une unité de génération (43)
de solution détergente, installée dans la cuve de la-
vage (2), destinée à générer une solution détergente
ayant une concentration plus élevée que celle du
fluide de nettoyage pulvérisé à partir de la buse de
lavage (5) ; et une unité d’atomisation (35), disposée
dans l’unité de génération (43) de solution détergen-
te, destinée à atomiser la solution détergente de l’or-
dre des microns afin de former une brume (28) d’un
premier fluide de nettoyage, caractérisé en ce que
le lave-vaisselle est configuré pour exécuter le pro-
cédé de nettoyage selon l’une des revendications 1
à 5.
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