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Description

TECHNICAL FIELD

[0001] The invention relates to the field of cleaning programs and more particularly to methods enabling an optimized
removal of stainsonobjects suchascupsarranged insideahousehold appliance suchasadishwasher. Themethodof the
invention is particularly suitable for removing tea stains on cups without requiring the use of bleach.

TECHNOLOGICAL BACKGROUND

[0002] Household appliances are used to clean stains on textiles, typically cleaned in a washing machine, or objects
such as dishes, cups or other utensils typically cleaned using a dishwashing machine. Washing machines and dish-
washing machines are very convenient devices that allow users to save time while achieving a satisfactory level of
cleanliness in a more environmentally friendly way than manual wash.
[0003] When cleaning textiles in a washing machine or utensils in a dishwashingmachine, users expect all stains to be
eliminated. Typically, it is possible to select an appropriate program on the machine depending on the level of dirtiness of
the objects to be cleaned or the total load inside the machine.
[0004] In a dishwashing machine, it is typically possible to select between an intensive wash program or a more
economical program, each program generally differing by its maximum temperature, duration, amount and type of
cleaning agent used.
[0005] Typical cleaning cycles in a dishwashingmachine include afirst "mainwash" cycle, duringwhich cleaningagents
are released in the first minutes after filling of the dishwashingmachine with water. The temperature is typically increased
beyond 40°C. Thismainwash cycle is followed by oneormore rinse cycles until the endof the cleaning cyclewhich leaves
the objects inside the dishwashing machine dry.
[0006] Generally, dishwashing involves theuseof cleaning agents suchasdishwashing liquids, tablets or pouches. The
cleaningagents canbeeither dispensed fromadispensingunit that is an integral part of thehousehold appliance, or froma
removable device independent from the household appliance and that is placed inside a chamber of the household
appliance. During the cleaning cycle, it is customary to dispense a first enzyme phase in the firstminutes of themainwash
cycle, followedby thedispensingof analkalineagent a fewminutes later. Thesecleaningagentsare typically administered
at temperatures below 35 °C in the early stages of the cleaning cycle, so that they may act longer on removing dirt and
stains throughout the cleaning cycle. A third cleaning agent (generally called finisher) is sometimes further administered
during the last rinse cycle.
[0007] Document US2011000511 A1 describes a cleaning process for dishwashers that involves the dispensing of an
enzyme during a first phase at temperatures between 46°C and 57°C and dispensing of bleach during a second phase at
temperatures between 65°C and 71°C in order to better remove burnt dirt deposits on utensils.
[0008] Although cleaning programs are generally well set and can eliminate most stains by adjusting temperature,
dosage of cleaning agents and cleaning cycle duration, some stains are much harder to remove without reverting to very
high temperatures or cleaning agent doses. This is the case for example with tea stains on ceramic cups, for which best
results are obtained when using bleach. However, bleach is not always compatible with other items loaded inside the
household appliance. Furthermore, liquid bleach-containing cleaning agents are generally not stable and not suitable for
use in a household appliance, in particular with they are to be stored in cartridge of a removable or non-removable dosing
system or in pouches.
[0009] For the above reasons, a method for more efficiently removing stains during the cleaning cycle of a household
appliance is needed.

SUMMARY OF THE INVENTION

[0010] To address the above need, the invention provides a method for removing stains during a cleaning cycle of a
household appliance, the cleaning cycle comprising at least a main wash cycle, the method comprising:

- Releasing an amount of amain cleaning agent during themain wash cycle when a temperature inside the household
appliance during the main wash cycle exceeds a predetermined temperature threshold, wherein the predetermined
temperature threshold is higher than 40 °C and wherein the main cleaning agent comprises at least one chelating
agent.

[0011] Furthermore, a first cleaning agent is released at temperatures below 40 °C during the main wash cycle.
[0012] The method of the invention is particularly suitable for dishwashing machines and is efficient in removing
persistent stains suchas tea stains that typically formonceramic utensils. The invention successfully removes such stains
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without requiring the use of bleach, nor the need to necessarily use large amounts of cleaning agents or very high
temperatures (above 70°C) during the cleaning cycle.
[0013] Surprisingly, it has been observed that hard to remove stains, such as tea stains, can be efficiently removed by
dispensing the alkali phase at higher temperatures during themainwash cycle. Inmethods of the state of the art, cleaning
agents are dispensed during themainwash cycle very early at the start of themainwash, when the temperature inside the
machine barely goes above 30 °C. However, when the cleaning agent is administered only at higher temperatures, above
40°C, the combined effect of the temperature and the cleaning action of the active components comprised in the main
cleaning agent enhances the cleanliness of the objects to be cleaned.
[0014] The "main wash" cycle refers to the cycle during which active cleaning agents are released. Other cleaning
agents, in particular finishers, can further be released during subsequent rinse cycles.
[0015] A dosing of a first cleaning agent, for example one comprising enzymes, at temperatures below 40 °C combined
with a dosing of the main cleaning agent comprising for example an alkali, at temperatures above 40°C leads to an
improved cleaning effect.
[0016] According to an embodiment, the predetermined temperature threshold may be chosen among one of the
following values: 50 °C, 55°C, 58°C, 60°C, a maximum temperature reached during the main wash cycle before a
decrease in temperature, 95% of the maximum temperature reached during the cleaning cycle.
[0017] It has been observed that the effect described above is particularly enhanced for the above-mentioned
temperature thresholds. Should the program run by the machine not reach temperatures above 50°C, it is possible to
dispense the main cleaning agent when the temperature inside the machines reaches its maximum before decreasing
again. The determination of this temperature can for example be done by means of a temperature sensor, located on a
dosingdevice or somewhere inside themachine. It is alsopossible to estimate the timeatwhich these temperatureswill be
reached based on a database describing the program run by the machine. Such a database can be provided by
manufacturers, be determined based on previously run programs or found via external sources, for example online.
[0018] According to an embodiment, the main cleaning agent may comprise an alkali.
[0019] The term "alkali" encompasses cleaning agents with a pH value above 7. More particularly, it targets cleaning
agents with a pH above 8, and preferably cleaning agents having a strong alkalinity with a pH above 10.
[0020] According to an embodiment, the method may further comprise:

- releasing a first cleaning agent at temperatures below 40 °C during the main wash cycle;
- releasing the main cleaning agent at least 5 minutes after starting the release of the first cleaning agent.

[0021] Themain cleaning agent may further benefit from the dispensing of a first cleaning agent at the earlier stages of
the main wash at lower temperatures. This first cleaning agent typically comprises an enzyme phase. By postponing the
releaseof thealkali phase, theefficiencyof thecleaningcyclecanbe further improved.The timingof the releaseof themain
cleaningagent canbecorrelatedwith theheating rate inside thehousehold appliance. It is alsopossible to start dispensing
the main cleaning agent at least 2 minutes after the end of the release of the last portion of the first cleaning agent.
[0022] According to an embodiment, the method may further comprise:

- releasing a first cleaning agent at temperatures below 40 °C during the main wash cycle, the first cleaning agent
comprising an enzyme;

- releasing a second cleaning agent after starting the release of the first cleaning agent.

[0023] In such a case, the main cleaning agent is released at higher temperatures in addition to the release of another
cleaning agent or a similar released at the earlier stages of themainwash cycle. Thismode can be implementedwhen the
household appliance, in particular a dishwashingmachine runsapre-stored cleaningprogramandonly addsanadditional
stepconsisting in the supplementary releaseof anamount ofmain cleaningagent at higher temperatures, in addition to the
standard operation of the selected pre-stored cleaning program. Alternatively, the first cleaning agent and the second
cleaning agent can both be enzymes, for example the same type of enzyme, released at different times of the cleaning
cycle. For example, the first cleaning agent can be released during a pre-wash of the cleaning cycle whereas the second
cleaning agent can be released during a main wash of the cleaning cycle.
[0024] According to the invention, the main cleaning agent comprises at least one chelating agent.
[0025] According toanembodiment, themain cleaningagentmaycompriseat least onefirst chelatingagent andat least
one second chelating agent.
[0026] Preferably, the first chelating agent and the second chelating agent have different properties. It has been seen
that chelating agents are capable of interacting with soilings such as tea stains, in particular at temperatures above 50°C,
thereby improving the efficiency of a cleaning cycle in a dishwasher.
[0027] The combined effect of two chelating agents having different properties, for example chelating agents such as
Citrates, Phosphonates or Tartrates combinedwith the use of another chelating agent such asMethylglycinediacetic acid
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(MGDA), Ethylenediamine-N,N’-disuccinic acid (EDDS), Tetranatrium-N,N-bis(carboxylatomethyl)‑L-glutamamic acid or
N,N-Dipropyl‑2,3dihydroxyterephthalamide further reinforces the cleaning effect at temperatures above 40°C.
[0028] According to an embodiment, the first chelating agent may be chosen from among Citrates, Phosphonates or
Tartrates, whereas the second complexing agent may be chosen from among Methylglycinediacetic acid (MGDA),
Ethylenediamine-N,N’-disuccinic acid (EDDS), Tetranatrium-N,N-bis(carboxylatomethyl)‑L-glutamamic acid or N,N-Di-
propyl‑2,3dihydroxyterephthalamide..
[0029] According to anembodiment, the first cleaningagent canbedosed relative to the secondcleaningagent in a ratio
comprised between 0,1 times and 10 times an amount of the second cleaning agent.
[0030] For example, the first cleaning agent and the second cleaning agent can both be enzymes, typically but not
necessarily the same typeof enzyme.Thefirst cleaningagent canbedosedat 3/5of the total amount of enzymes released
whereas the second cleaning agent can be dosed at 2/5 of the total amount of enzymes released. By dispensing enzymes
at two different times of the cleaning cycle, a better total cleanliness result is observed at the end of the cleaning cycle in a
household appliance. Alternatively, the first cleaning agent may be an enzyme whereas the second cleaning agent is an
alkali. Care would be taken to adjust the alkalinity inside the household appliance upon dispensing the main cleaning
agent.
[0031] According to an embodiment, the method may further comprise:

- determining the amount of main cleaning agent to be released based on a value of the predetermined temperature
threshold, the amount of main cleaning agent being higher when the predetermined temperature threshold is lower.

[0032] Acorrelation has been observed between the amount ofmain cleaning agent released and the cleanliness of the
objects cleaned during the cleaning cycle of the household appliance. For predetermined temperature thresholds set
above 55°C, the dosage ofmain cleaning agent can be set to a lower value, for example between 15 grams and 25 grams.
For predetermined temperature thresholds at 40°C, the dosage of main cleaning agent can advantageously be set to a
higher value, for example between 25 grams and 40 grams.
[0033] According to an embodiment the amount ofmain cleaning agent to be releasedmay be between 3 grams and 40
grams.
[0034] According to an embodiment the method may further comprise:

- Obtaining an information regarding the temperature inside the household appliance at different times of the cleaning
cycle.

[0035] The temperature inside the household appliance can be measured at regular time intervals with a sensor or
based on estimations of the temperature variations for the cleaning program that themachine is running. This information
is not necessarily a temperature as such, but could be a related parameter that makes it possible to determine the
temperature inside themachine. It could be, for example, a setting of a heating unit inside themachine, a tensionor current
measured at such a heating unit, an information provided by an external sensor or an information providedmanually by a
user or obtained from a distant source, for example online. The household appliance, dishwasher, can also transfer a
temperature measurement made inside the appliance to a dosing device via an "API" (for "Applications Programming
Interface) for example.
[0036] According to an embodiment the information regarding the temperature inside the household appliance at
different times of the cleaning cycle may be provided by a temperature sensor.
[0037] According to an embodiment the information regarding the temperature inside the household appliance at
different times of the cleaning cycle may be provided by a database of programs run by the household appliance.
[0038] The sample rate of this querying of information relating to the temperature (or mere reception thereof) can be
occurring at frequencies ranging from 0,01 Hz to 1kHz for example.
[0039] According to an embodiment the method may further comprise:

- releasing the amount of the main cleaning agent from a removable dosing device positioned inside the household
appliance.

[0040] A removable dosing device can be for example an automated unit comprising cartridges filled with different
cleaning agents and a dispensing unit capable of releasing a controlled amount of cleaning agent at controlled times.
Different types of hardware might be part of the dosing device for controlling the dispensing of the cleaning agents, or for
communicatingwith external devices such as data processing units, the household appliance or amobile device or server
that a user can operate.
[0041] According to an embodiment the method may further comprise:
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- releasing the amount of the main cleaning agent from a compartment configured to receive cleaning agents in the
household appliance.

[0042] According to an embodiment the method may further comprise:

- obtaining an information relating to the presence of tea stains among objects arranged inside the household
appliance.

[0043] For example, the presence of mugs or cups inside the machinemight be assessed based on a specific vibration
signature during the loading process inside the machine. Turbidity of water during the cleaning cycle or specific markers
identifiable by biosensors could also be used to determine the presence of tea stains. Otherwise, a user might select a
special programor anoptionwithin a program that parameterizes thehousehold appliance to implement themethodof the
invention. Such a selection can also be viewed as an "information relating to the presence of tea stains" or an assumption
thereof. This program can be selected by pressing a button on themachine or can be chosenwithin amenu selectable on
the machine or on a man-machine interface capable of setting a program on the household appliance. A user might set a
"tea stains" cleaning option for a currently selected program form thehousehold appliance or via amobile device or server,
in an "app" for example.
[0044] The invention also pertains to a system for removing stains during a cleaning cycle of a household appliance, the
cleaning cycle comprising at least a main wash cycle, the system comprising:

- a non-transitory data processing unit configured to obtain an information regarding a temperature inside the
household appliance at different times of the cleaning cycle;

- a dosing device containing a main cleaning agent and capable of receiving information from the non-transitory data
processing unit, the dosing device being configured to release a first cleaning agent at a temperature below 40 °C
during the main wash cycle and release an amount of the main cleaning agent during the main wash cycle at a time
provided by the non-transitory data processing unit, the time being associatedwith temperature inside the household
appliance during themainwash cycle exceeding a predetermined temperature threshold, wherein the predetermined
temperature threshold is higher than 40 °C and wherein the main cleaning agent comprises at least one chelating
agent.

[0045] Such a systemmay be implemented in different forms. The non-transitory data processing unitmay be a piece of
dedicatedhardwareplacedon thedosingdevice (for example in thecasewhen thedosingdevice isa removableautomatic
dosing device to be placed inside the household appliance). It may also be a separate device incorporated into the
household appliance or placed removably inside the household appliance or outside of it. The non-transitory data
processing device may also be part of another device such as a mobile device, smartphone, tablet, computer, server for
example.
[0046] According to an embodiment the dosing device may be a removable dosing device configured to be positioned
inside the household appliance.
[0047] The invention also pertains to a non-transitory computer readable storage medium having stored thereon a
computer program comprising instructions for execution of a method as described above for removing stains during a
cleaning cycle of a household appliance.
[0048] In otherwords, the inventionalsopertains toacomputer programproduct comprising instructions for executionof
a method as described above for removing stains during a cleaning cycle of a household appliance.

BRIEF DESRIPTION OF THE DRAWINGS

[0049] Thepresentdisclosurewill hereinafterbedescribed inconjunctionwith the followingdrawingfigures,wherein like
numerals denote like elements, and:

Fig. 1 shows a set of devices that can be used to implement the method according to an exemplary embodiment;
Fig. 2 showsa schematic representation of the components that can be part of a systemaccording to an embodiment;
Fig. 3 shows a simplified workflow of a method according to an exemplary embodiment;
Figs 4‑8show5examples of graphs of the evolutionof temperature insidedishwashingmachines asa function of time
during a cleaning program.

DETAILED DESCRIPTION

[0050] The invention pertains to a method that provides amore efficient and economical means of removing persistent
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stains such as tea stains that can typically be found on ceramics (cups) without using bleach.
[0051] To do so, the invention postpones the dispensing of a cleaning agent during themain wash cycle of a household
appliance until the temperature reaches a predetermined temperature threshold.
[0052] This method can be applied to all sorts of household appliances but is particularly efficient for removing stains
during the cleaning cycle of dishwashing machines.
[0053] Figure 1 represents an environment 1 in which a household appliance 300 can receive cleaning agents
dispensed from a dosing device 200 configured to dispense cleaning agents during the cleaning cycles of the household
appliance. Amobile device 400 such as amobile phone, a tablet, or any other computer or assimilated device can further
interactwith thedosingdevice200and/or thehousehold appliance300.Themobile device400can for examplebeused to
set parameters for the dispensing of the cleaning agents or to select a cleaning program from programs runnable on the
household appliance 300. The mobile device 400 can further either receive information from or send information to the
dosing device 200 and/or the household appliance 300. For example, the mobile device can provide the household
appliance 300 and/or the dosing device 200 with information relating to the state of the objects inserted inside the
household appliance300 suchas thenature of theseobjects, the presenceof stains, for example tea stains, the typeof the
stains and the level of dirtiness of the inserted objects.
[0054] Thedosingdevice200canbeaseparatedevice asshownonfigure1comprising several cartridgeswith different
cleaning agents (for example an enzyme containing liquid, an alkali containing liquid and a finisher) and a dispensing unit
coupledwith the cartridges. The dosing devicemay also be an integral part of the household appliance 300, for example a
dosing compartment thereof.
[0055] Figure 2 schematically shows a system 22 that can be used to implement the method of the invention. This
system comprises the dosing device 200, already described in connection with figure 1, and a non-transitory data
processing unit 20. The non-transitory data processing unit 20 processes an information relating to the temperature inside
the household appliance 300 and communicates with the dosing device 200 to instruct when an amount of main cleaning
agent or any other cleaning agent is to be dispensed. The non-transitory data processing unit 20 may further instruct the
amount of cleaningagent that is tobe releasedby thedosingdevice200.Thenon-transitorydataprocessingunit 20canbe
either an integral part of the dosing device 200 or a separate element. The non-transitory data processing unit 20 can for
example also be part of the household appliance 300, inside the mobile device 400 or part of another element capable of
communicating with the dosing device 200.
[0056] The non-transitory data processing unit 20 can typically comprise at least one processor 212, a storage element
211 (for example a hard drive or a volatile memory such as a random access memory), an interface 213 capable of
displaying information to a user and/or to receive inputs froma user and optionally a sensor 214. The storage element 211
can for example be used to download information from a network, to store information sent for example by the mobile
device400or information receivedvia the interface213. It canalso comprise pre-stored information for example regarding
programs run by household appliance 300, in particular the evolution of the temperature inside household appliance 300
as a function of time. The information received or already stored can be kept in the storage element 211. The sensor 214
may be a device such a temperature sensor capable of determining a temperature inside the household appliance 300
during a cleaning cycle. The non-transitory data processing unit 20may further comprise other sensors (in replacement of
the temperature sensor or in addition thereto) for example a timer, an accelerometer, a spectrometer, a pH-meter, a
conductivity measuring sensor, a turbidity measuring sensor.
[0057] Information regarding the temperature inside the household appliance 300 may be communicated to the non-
transitory data processing unit 20 via an external source, such as an external sensor located in the household appliance
300, or via anaccess to a database comprising information regarding the temperature inside thehousehold appliance300
at different times of the cleaning cycle.
[0058] Information may be transferred between the non-transitory data processing unit 20 and the dosing device 200
and/or the household appliance 300 and/or the mobile device 400 via a wired or wireless connection. Wireless
communication canbe implementedusing for exampleRadioFrequency identification (RFID),NearFieldCommunication
(NFC), Bluetooth, Wireless Local Area Network (WLAN), Thread, Zigbee.
[0059] The system 20 described above can typically be used to implement the improved stain removal method of the
invention. This stain removal method consists in postponing the time at which amain cleaning agent, typically comprising
an alkali liquid, is dispensed during the main wash cycle of the cleaning cycle of a household appliance 300. Maximum
efficiency has been observed when themain cleaning agent is dispensed not at the beginning of themain wash cycle, but
rather when a predetermined temperature threshold is exceeded, for example a temperature threshold higher than 40°C.
[0060] Figure 3 shows an example of amethod 30 for removing stains during a cleaning cycle of a household appliance
consisting in obtaining an information 31 relating to the temperature inside the household appliance 300 at different times
of the cleaning cycle. This information can either be provided by a sensor 214 or read in a database that comprises
recordings or estimations of the temperature evolution inside the household appliance 300 as a function of time.
[0061] Themethod proceeds by releasing 32 a first cleaning agent, typically comprising an enzyme, at the early stages
of the main wash cycle at temperatures inside the household appliance 300 typically lower than 30°C.

7

EP 3 883 448 B1

5

10

15

20

25

30

35

40

45

50

55



[0062] Then, the method proceeds by releasing an amount 33 of main cleaning agent, typically a cleaning agent
comprising an alkali, when the temperature inside the household appliance 300 exceeds 40°C. Themoment when such a
condition ismet canbedeterminedeither usingameasured temperature, or via estimationsbasedon the knowledgeof the
evolution of temperature inside the household appliance as a function of time.
[0063] It is to be noted that the amount released can be increased when the predetermined temperature threshold is
closer to 40°C and decreased if the predetermined temperature threshold is closer to 55°C, advantageously above 58°C.
[0064] The predetermined temperature threshold can be set at a fixed value (for example 40°C, 50°C, 55°C, 58°C or
60°C), or be dynamically associated with an event observed during the cleaning cycle. For example, it is possible to start
dispensing themain cleaning agent once the temperature inside the household appliance 300 reaches amaximum value
and starts decreasing. Should a database contain the expected or predicted temperature evolution inside the household
appliance300asa function of time, it is possible to set the condition for dispensing themain cleaning agent as exceeding a
temperature corresponding to a certain percentage of themaximum temperature during themainwash cycle, for example
80% or 90% or 95% of that maximum temperature value, or at a predicted time when such temperatures are expected. In
that case, a timer canbeused to trigger thedispensingof themain cleaningagent.Another possibility is to further set a time
separating thebeginning of themain cycle from the releaseof themain cleaningagent. For example, it could bepossible to
wait 5 or 10 minutes after the start of the main wash cycle or 5 or 10 minutes after the start of the dispensing of a first
cleaning agent during the main wash cycle, before releasing the main cleaning agent.
[0065] Typically, the amount of main cleaning agent released during a main wash cycle can be comprised between 3
grams and 40 grams, the amount depending on the level of dirtiness and load of objects inside the household appliance
300, as well as on the predetermined temperature threshold that is selected.
[0066] According to another embodiment, the dispensing of an amount of main cleaning agent when the temperature
inside the household appliance 300 exceeds a predetermined temperature threshold can also be implemented on top of a
normal cleaning cycle. In suchacase, a first cleaningagent typically comprising anenzymephasecanbedispensed in the
firstminutesof themainwashcycle, followedwithin thenext tenminutesby the releaseofa secondcleaningagent typically
comprising an alkali, when the temperature is still lower than 40°C. Then, an amount of main cleaning agent that can be
substantially smaller than in the examples described above can be dispensed at higher temperatures above 40°C inside
the household appliance.
[0067] Themethoddescribedabovecanbestoredwithinacleaningprogramof thehousehold appliance300, and ready
to be selected by a user. It may also be available as an option to be added to any program of the household appliance, for
exampleasa stain removal option, particularly suitable for removing tea stains, in particular in dishwashingmachines. The
decision to run a cleaning program that comprises the above-described method can be taken by a user. The user selects
suchaspecial programor optioneither on thehousehold appliance300, or via anyother interface, for example onamobile
device 400. Alternatively, the decision to implement themethod of the invention can be taken by the dosing device 200 or
the non-transitory data processing unit 22, based for example on information regarding the presence of hard to remove
stains such as tea stains.
[0068] It is further possible to adapt the cleaning strategy upon determination of the presence of such harder to remove
stains or upon indication by an external source such as the user that such stains might be present. If the preselected
programdoesnot reach temperatures above 40°C, it is possible to adapt themainwash cycle to include a short time frame
duringwhich the temperature exceeds 40°C, advantageously 55°C or higher, to dispense themain cleaning agent at such
higher temperatures.
[0069] The control of the household appliance using themethod described above can be provided in the form of an app
on amobile phone for example, or a computer program loadable into any electronic device capable of communicatingwith
household appliances and updating their programming.
[0070] Figures 4 to 8 provide 5examples of cleaning cycles inside different dishwashingmachineswhich benefited from
the method for cleaning stains described above. In the examples provided below, 102 objects were placed inside the
dishwashing machine, comprising all sorts of items and dirt types.
[0071] The objects include knives, tea spoons, large spoons, salad bowls, pans, cups, mugs, saucers, plates, sieves,
spatulas, soup ladle, cans, glass bowls, a chopping board, forks and pots.
[0072] These objects provide a good example of the type of surfaces that can be found in items cleaned by dishwashing
machines.The typeof stains foundon these102 itemswere the following: eggyolk, spinach, teastains,milk stains,minced
meat, oat flakes, egg, burnt lasagna.
[0073] The distribution of items and dirt is consistent with European normEN 50242 established to test the efficiency of
cleaning programs. In addition to the limits set by this norm, different types of materials such as glass, ceramic or plastic
items such as plastic cans were loaded in the dishwashing machines.
[0074] To test the efficiency of the cleaning strategy that was adopted, the cleanliness of cups comprising tea stainswas
graded from0 to 10, 10 being associatedwith a perfectly clean result. In the following examples, the gradeprovided for tea
stains is an average value obtained over 6 cups that were inserted into the dishwashingmachine. The total cleanliness of
all itemswas rated from0 to 5, 5 being associatedwith a perfectly cleaned set of items. The presence of droplets was also
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rated using a method consisting in counting the presence of droplets on the cleaned items. The grades go from 0 (no
droplets found) to 6 (6 or more droplets found).
[0075] Figure 4 shows the evolution of temperature as a function of time throughout a cleaning cycle of a MIELE
G6730SC dishwashing machine. The selected program that is represented on figure 4 is labelled "quick power wash
60°C". the diagram of figure 4 comprises a vertical temperature axis 408 and a horizontal time axis 409. The cleaning
program can be decomposed into 6 cycles: filling 401 of the dishwasher with water, a main wash cycle 402, a first water
exchange cycle 403, a first rinse cycle 404, a second water exchange cycle 405 and a final rinse cycle 406.
[0076] The temperature inside the dishwashing machine rises to almost 65 °C during the main wash cycle. The
dispensing of cleaning agents comprises: releasing a first cleaning agent 410 at the beginning of the main wash cycle,
releasing a finisher 430 in the final rinse cycle, and releasing a main cleaning agent 420 during the main wash cycle.
[0077] Figure 4 illustrates 4 different timings for the release of the main cleaning agent 420, referred to under the
reference numbers 2a‑2d. This dispensing of main cleaning agent 420 occurs after a delay of more than 10minutes after
the dispensing of the first cleaning agent 410. Theoretically, a delay 440 of about 7 minutes could have also led to
satisfactory results.
[0078] A fist test was performed using the classical "quick power wash 60°C" cycle of the dishwashing machine. This
normal cycle consists in releasing themain cleaning agent 2minutes after dispensing the first cleaning agent 410. Table 1
shown below summarizes the results observed after this normal cleaning cycle. It was repeated twice with a different
dosage of the first cleaning agent (enzyme phase), the main cleaning agent (alkali phase) and the finisher.

Table 1

Enzyme (g) Alkali (g) Finisher (g) Total cleanliness Droplets count Tea stains grade

1st test 3,54 21,5 3,36 4,8 0,9 6,6

2nd test 5,9 35,8 5,6 4,8 0,8 8,3

[0079] As can be seen on table 1, the normal cleaning cycle of the dishwashing machine does not allow to reach a
satisfactory level of tea stain removal. At high dosage of cleaning agent, the result remains below9 (9 being considered as
a satisfactory grade above which the user does not notice any tea stains on cups).
[0080] Table 2 shown below provides the results observed when the main cleaning agent 420 is dispensed at higher
temperatures, more than 10 minutes after dispensing of the first cleaning agent 410. Tests 4 and 5 were both done with a
dispensing of the main cleaning agent at a temperature Tabove 60°C. Test 4 was done with a normal dosage of the main
cleaning agent whereas test 5 was done with a higher dosage of cleaning agent than test 4.

Table 2

Enzyme (g) Alkali (g) Finisher (g) Total cleanliness Droplets count T (°C) Tea stains grade

Test 1(2a) 3,54 21,5 3,36 4,8 0,9 50 7,2

Test 2 (2b) 3,54 21,5 3,36 4,8 0,7 55 8,7

Test 3 (2c) 3,54 21,5 3,36 4,7 0,9 58 9,3

Test 4 (2d) 3,54 21,5 3,36 4,6 0,5 60 9,1

Test 5 (2d) 5,9 35,8 5,6 4,8 0,5 60 9,2

[0081] Table 2 demonstrates that dispensing the main cleaning agent 420 at temperatures above 55 °C with a normal
dosing enables a perfect removal of teas stains. It further shows that the dosage does not play any significant role in the
cleanliness result if the temperature threshold for dispensing the main cleaning agent is above 55°C.
[0082] Further tests tend to confirm these observations.
[0083] Figure 5 shows the evolution of temperature as a function of time throughout a cleaning cycle of a AEG
FS56302WO dishwashing machine running a 60 minutes program. The diagram of figure 5 comprises a vertical
temperature axis 408 and a horizontal time axis 409. The cleaning program can be decomposed into 4 cycles: filling
501 of the dishwasher with water, a main wash cycle 502, a first water exchange cycle 503 and a final rinse cycle 504.
[0084] The dispensing of cleaning agents comprises: releasing a first cleaning agent 510 at the beginning of the main
wash cycle, releasing a finisher 530 in the final rinse cycle, and releasing amain cleaning agent 520 during themain wash
cycle.
[0085] Figure 5 illustrates 4 different timings for the release of the main cleaning agent 520, referred to under the
reference numbers 2, 2a‑2c. The "classical" or "normal" timing for dispensing the main cleaning agent corresponds to
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reference number 2 and is referred to under numeral 550. The dispensing ofmain cleaning agent 520 occurs after a delay
of more than 10minutes after the dispensing of the first cleaning agent 510. Theoretically, a delay 540 of about 7 minutes
could also lead to satisfactory results.
[0086] Table 3 shown below provides the result observed when the main cleaning agent 520 is released at the different
times 2, 2a‑2c represented on figure 5. For release times 2 and 2c, normal and higher dosage of cleaning agents were
tested.

Table 3

Enzyme (g) Alkali (g) Finisher (g) Total cleanliness Droplets count T (°C) Tea stains grade

Test 1 (2) 3,54 21,5 3,36 4,7 0,8 25‑30 6,3

Test 2 (2a) 3,54 21,5 3,36 4,6 0,5 50 6

Test 3 (2b) 3,54 21,5 3,36 4,7 0,8 55 9,3

Test 4 (2c) 3,54 21,5 3,36 4,8 0,7 58 8,8

Test 5 (2) 5,9 35,8 5,6 4,8 0,8 30 6,5

Test 6 (2c) 5,9 35,8 5,6 4,8 0,6 58 9

[0087] This table confirms the observation made in connection with figure 4. Furthermore, although this is not
represented on table 3, it has been seen that an increase of the amount of main cleaning agent dispensed even at lower
temperatures, below 55°C but above 40°C can also lead to very satisfactory removal of tea stains with high cleanliness
grades.
[0088] Figure 6 shows the evolution of temperature as a function of time throughout a cleaning cycle of a Bosch
SMS68TW06Edishwashingmachine running a short one-hour programwith a1hour drying cycle. Thediagramof figure6
comprisesa vertical temperatureaxis 408andahorizontal timeaxis 409.Thecleaningprogramcanbedecomposed into6
cycles: filling 601 of the dishwasher with water, a main wash cycle 602, a first rinse cycle 603, a final rinse cycle 604, a
zeolite drying cycle 605 and a drying cycle 606.
[0089] The dispensing of cleaning agents comprises: releasing a first cleaning agent 610 at the beginning of the main
wash cycle and releasing a main cleaning agent 620 during the main wash cycle.
[0090] Figure 6 illustrates 3 different timings for the release of the main cleaning agent 620, referred to under the
reference numbers 2, 2a and 2b. The "classical" or "normal" timing for dispensing themain cleaning agent corresponds to
reference number 2 and is referred to under numeral 650.
[0091] Table 4 shown below provides the result observed when the main cleaning agent 620 is released at the different
times 2, 2a‑2b represented on figure 6.

Table 4

Enzyme (g) Alkali (g) Finisher (g) Total cleanliness Droplets count T (°C) Tea stains grade

Test 1 (2) 3,54 21,5 3,36 4,7 0,8 25‑30 6,3

Test 2 (2a) 3,54 21,5 3,36 4,6 0,5 40 6,0

Test 3 (2b) 3,54 21,5 3,36 4,7 0,8 58 9,0

[0092] This table confirms the observation made in connection with figures 4 and 5. Furthermore, although this is not
represented on table 4, it has been seen that an increaseof the amount ofmain cleaning agent dispensed at 40°C canalso
lead to very satisfactory removal of tea stains with high cleanliness grades.
[0093] Figure 7 shows the evolution of temperature as a function of time throughout a cleaning cycle of a Bosch
SMS68TW06E dishwashingmachine running a long two-hour programwith a 1 hour drying cycle. The diagramof figure 7
comprisesa vertical temperatureaxis 408andahorizontal timeaxis 409.Thecleaningprogramcanbedecomposed into5
cycles: filling 701 of the dishwasher with water, a main wash cycle 702, a first rinse cycle 703, a final rinse cycle 704 and a
drying cycle 706.
[0094] The dispensing of cleaning agents comprises: releasing a first cleaning agent 710 at the beginning of the main
wash cycle and releasing a main cleaning agent 720 during the main wash cycle.
[0095] Figure 7 illustrates 2 different timings for the release of the main cleaning agent 720, referred to under the
reference numbers 2 and 2a. The "classical" or "normal" timing for dispensing the main cleaning agent corresponds to
referencenumber2and is referred toundernumeral 750.Table5shownbelowprovides the result observedwhen themain
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cleaning agent 720 is released at the different times 2 and 2a represented on figure 7. Tests 1 and 2 are conducted with a
normal dosageof cleaningagentswhereas tests3and4weredonewithahigher dosageof cleaningagent than tests1and
2.

Table5

Enzyme (g) Alkali (g) Finisher (g) Total cleanliness Droplets count T (°C) Tea stains grade

Test 1 (2) 3,54 21,5 3,36 4,8 0,3 25‑30 6

Test 2 (2a) 3,54 21,5 3,36 4,7 0,2 50‑52 6

Test 3 (2) 5,9 35,8 5,6 4,9 0,2 25‑30 6,8

Test 4 (2a) 5,9 35,8 5,6 5 0,3 50‑52 8

[0096] This table confirms the observation made in connection with figures 4, 5 and 6. Furthermore, it can be seen that
dosageof the cleaning agents is a secondmeans of acting on the removal of tea stains, with results that are synergistically
combined with the temperature at which the alkali main cleaning agent 720 is dispensed.
[0097] A further observation that was made, but not represented on figure 7, is that the total cleanliness can be further
improvedbysplitting thedispensingof theenzymephase into twoseparatephases.Afirst portionof theenzymephase, for
example 3/5 of the total of the enzyme phase, can be dispensed at the beginning of the cleaning cycle, either during a pre-
washcycleor during thefirstminutesof themainwashcycle.Asecondamountof theenzymephase, for example2/5of the
total amount of the enzyme phase, can be dispensed at a later stage of the cleaning cycle, for example about 10 minutes
after dispensing the first amount.
[0098] Figure8shows theevolutionof temperatureasa functionof time throughout a cleaningcycle of aBauknechtBFE
2B19 dishwashing machine running a short intensive program with a drying cycle. The diagram of figure 8 comprises a
vertical temperatureaxis408andahorizontal timeaxis409.Thecleaningprogramcanbedecomposed into6cycles: filling
801of the dishwasherwithwater, amainwash cycle 802, a first rinsecycle 803, a second rinse cycle 804, a final rinsecycle
805 and a drying cycle 806.
[0099] The dispensing of cleaning agents comprises: releasing a first cleaning agent 810 at the beginning of the main
wash cycle and releasing a main cleaning agent 820 during the main wash cycle.
[0100] Figure 8 illustrates 2 different timings for the release of the main cleaning agent 820, referred to under the
reference numbers 2 and 2a. The "classical" or "normal" timing for dispensing the main cleaning agent corresponds to
referencenumber2and is referred toundernumeral 850.Table6shownbelowprovides the result observedwhen themain
cleaning agent 820 is released at the different times 2 and 2a represented on figure 8.

Table 6

Enzyme (g) Alkali (g) Finisher (g) Total cleanliness Droplets count T (°C) Tea stains grade

Test 1 (2) 5.9 35.8 5.6 4.9 0.4 25‑30 7.7

Test 2 (2a) 5.9 35.8 5.6 4.9 0.3 60 9.3

[0101] This table confirms the observationmade in connectionwith figures 4‑7. It further proves that dosagealone is not
enough to achieve a perfect removal of tea stains, but can be achieved with the synergistical effect of the timing of the
dispensing of the main cleaning agent 820 and the dosage of the cleaning agent.
[0102] Although not represented in the above examples, it is also possible to dispense the main cleaning agent in
calculated amounts twice, once at the beginning of the main wash cycle according to a "normal" release of the cleaning
agents, followed by a second dispensing of the main cleaning agent at higher temperatures.
[0103] The steps of the examples and embodiments described above can be implemented by a processor such as a
computer. A computer program product comprising steps of the above-described method can be used to implement the
method on a computer.
[0104] It is possible to store a computer program comprising instructions to implement the method of the invention on
different non-transitory computer readable storage mediums. These could for example comprise a processor or chip,
FPGA (field programable gate array), an electronic circuit comprising several processors or chips, a hard drive, a flash or
SD card, a USB stick, a CD-ROM or DVD-ROM or Blue-Ray disc, or a diskette 216.
[0105] While at least one exemplary embodiment has been presented in the foregoing detailed description, it should be
appreciated that a vast number of variations exist. It should also be appreciated that the exemplary embodiment or
exemplary embodiments are only examples, and are not intended to limit the scope, applicability, or configuration of the
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various embodiments in any way. Rather, the foregoing detailed description will provide those skilled in the art with a
convenient road map for implementing an exemplary embodiment as contemplated herein. It being understood that
various changes may be made in the function and arrangement of elements described in an exemplary embodiment
without departing from the scope of the various embodiments as set forth in the appended claims.

Claims

1. A method (30) for removing stains during a cleaning cycle of a household appliance (300), the cleaning cycle
comprising at least a main wash cycle (402, 502, 602, 702, 802) the method comprising:

- releasing a first cleaning agent (410, 510, 610, 710, 810) at temperatures below 40 °C during the main wash
cycle;
- Releasing an amount of a main cleaning agent (420, 520, 620, 720, 820) during the main wash cycle when a
temperature inside the household appliance during the main wash cycle exceeds a predetermined temperature
threshold, wherein the predetermined temperature threshold is higher than 40 °C, wherein the main cleaning
agent comprises at least one chelating agent.

2. The method according to claim 1, wherein the predetermined temperature threshold is chosen among one of the
following values: 50 °C, 55°C, 58°C, 60°C, a maximum temperature reached during the main wash cycle before a
decrease in temperature, 95% of the maximum temperature reached during the cleaning cycle.

3. The method according to any one of the preceding claims, wherein the main cleaning agent comprises at least one
chelating agent chosen from among: Citrates, Phosphonates, Tartrates, Methylglycinediacetic acid (MGDA), Ethy-
lenediamine-N,N’-disuccinic acid (EDDS), Tetranatrium-N,N-bis(carboxylatomethyl)‑L-glutamamic acid or N,N-Di-
propyl‑2,3dihydroxyterephthalamide..

4. The method according to any one of the preceding claims, further comprising:

- releasing the main cleaning agent at least 5 minutes after starting the release of the first cleaning agent.

5. The method according to any one of the preceding claims, further comprising:

- releasing a first cleaning agent at temperatures below 40 °C during themain wash cycle, the first cleaning agent
comprising an enzyme;
- releasing a second cleaning agent (450, 550, 650, 750, 850) after starting the release of the first cleaning agent.

6. The method according to claim 5, wherein the first cleaning agent is dosed relative to the second cleaning in a ratio
comprised between 0,1 times and 10 times an amount of the second cleaning agent.

7. The method according to any one of the preceding claims, further comprising:

- determining the amount of main cleaning agent to be released based on a value of the predetermined
temperature threshold, the amount of main cleaning agent being higher when the predetermined temperature
threshold is lower.

8. Themethodaccording toanyoneof theprecedingclaims,wherein theamountofmaincleaningagent tobe released is
between 3 grams and 40 grams.

9. The method according to any one of the preceding claims, further comprising:

- Obtaining an information regarding the temperature inside the household appliance at different times of the
cleaning cycle.

10. Themethod according to claim 9, where the information regarding the temperature inside the household appliance at
different times of the cleaning cycle is provided by a database of programs runnable by the household appliance.

11. The method according to any one of the preceding claims, further comprising:
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- releasing the amount of the main cleaning agent from a removable dosing device (200) positioned inside the
household appliance.

12. The method according to any one of the preceding claims, further comprising:

- obtaining an information relating to the presence of tea stains among objects arranged inside the household
appliance.

13. System (22) for removing stainsduringacleaning cycle of a household appliance (300), the cleaningcycle comprising
at least a main wash cycle (402, 502, 602, 702, 802), the system comprising:

- anon-transitorydataprocessingunit (20), configured toobtainan information regardinga temperature inside the
household appliance at different times of the cleaning cycle;
- a dosing device (200) containing a main cleaning agent (420, 520, 620, 720, 820) and capable of receiving
information from the non-transitory data processing unit, the dosing device being configured to release a first
cleaning agent (410, 510, 610, 710, 810) at a temperature below40 °Cduring themainwash cycle and releasean
amount of the main cleaning agent during the main wash cycle at a time provided by the non-transitory data
processingunit, the timebeingassociatedwith temperature inside thehouseholdapplianceduring themainwash
cycle exceeding a predetermined temperature threshold, wherein the predetermined temperature threshold is
higher than 40 °C, wherein the main cleaning agent comprises at least one chelating agent.

14. Thesystemaccording toclaim13,wherein thedosingdevice isa removabledosingdeviceconfigured tobepositioned
inside the household appliance.

15. A non-transitory computer readable storage medium having stored thereon a computer program comprising
instructions for execution of a method according to any one of claims 1 to 12, on a system according to any of
claims 13 to 14, for removing stains during a cleaning cycle of a household appliance.

Patentansprüche

1. Verfahren (30) zumEntfernen von Verunreinigungenwährend eines Reinigungszyklus eines Haushaltsgeräts (300),
der Reinigungszyklus umfassend mindestens einen Hauptwaschzyklus (402, 502, 602, 702, 802), das Verfahren
umfassend:

- Freisetzeneines erstenReinigungsmittels (410, 510, 610, 710, 810) bei Temperaturenunter 40 °Cwährenddes
Hauptwaschzyklus,
- Freisetzen einer Menge eines Hauptreinigungsmittels (420, 520, 620, 720, 820) während des Hauptwasch-
zyklus, wenn eine Temperatur im Inneren des Haushaltsgeräts während des Hauptwaschzyklus eine zuvor
bestimmte Temperaturschwelle überschreitet, wobei die zuvor bestimmte Temperaturschwelle höher als 40 °C
ist, wobei das Hauptreinigungsmittel mindestens einen Chelatbildner umfasst.

2. Verfahren nach Anspruch 1, wobei die zuvor bestimmte Temperaturschwelle aus einem der folgenden Werte
ausgewählt wird: 50 °C, 55 °C, 58 °C, 60 °C, einer maximale Temperatur, die während des Hauptwaschzyklus
erreicht wird, bevor die Temperatur gesenkt wird, 95 % der maximalen Temperatur, die während des Reinigungs-
zyklus erreicht wird.

3. Verfahren nach einem der vorstehenden Ansprüche, wobei das Hauptreinigungsmittel mindestens einenChelatbild-
ner umfasst, der ausgewählt ist aus: Citraten, Phosphonaten, Tartraten, Methylglycindiessigsäure (MGDA), Ethy-
lendiamin-N,N’-dibernsteinsäure (EDDS), Tetranatrium-N,N-bis(carboxylatomethyl)‑L-glutaminsäure oder N,N-Di-
propyl‑2,3-dihydroxyterephthalamid.

4. Verfahren nach einem der vorstehenden Ansprüche, ferner umfassend:

- Freisetzen des Hauptreinigungsmittels mindestens 5 Minuten nach Beginn der Freisetzung des ersten
Reinigungsmittels.

5. Verfahren nach einem der vorstehenden Ansprüche, ferner umfassend:
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- Freisetzen eines ersten Reinigungsmittels bei Temperaturen unter 40 °Cwährend des Hauptwaschzyklus, das
erste Reinigungsmittel umfassend ein Enzym;
- Freisetzen eines zweiten Reinigungsmittels (450, 550, 650, 750, 850) nach Beginn der Freisetzung des ersten
Reinigungsmittels.

6. Verfahren nach Anspruch 5, wobei das erste Reinigungsmittel relativ zu dem zweiten Reinigungsmittel in einem
Verhältnis dosiert wird, das zwischen dem 0,1-Fachen und dem 10-Fachen einer Menge des zweiten Reinigungs-
mittels liegt.

7. Verfahren nach einem der vorstehenden Ansprüche, ferner umfassend:

- Bestimmen der Menge des freizusetzenden Hauptreinigungsmittels basierend auf einem Wert der zuvor
bestimmten Temperaturschwelle, wobei die Menge des Hauptreinigungsmittels höher ist, wenn die zuvor
bestimmte Temperaturschwelle niedriger ist.

8. Verfahren nach einem der vorstehenden Ansprüche, wobei die Menge des freizusetzenden Hauptreinigungsmittels
zwischen 3 Gramm und 40 Gramm beträgt.

9. Verfahren nach einem der vorstehenden Ansprüche, ferner umfassend:

- Erhalten einer Information bezüglich der Temperatur im Inneren des Haushaltsgeräts zu verschiedenen
Zeitpunkten des Reinigungszyklus.

10. Verfahren nach Anspruch 9, wobei die Information bezüglich der Temperatur im Inneren des Haushaltsgeräts zu
verschiedenen Zeitpunkten des Reinigungszyklus durch eine Datenbank mit Programmen bereitgestellt wird, die
durch das Haushaltsgerät ausgeführt werden können.

11. Verfahren nach einem der vorstehenden Ansprüche, ferner umfassend:

- Freisetzen der Menge des Hauptreinigungsmittels aus einer im Inneren des Haushaltsgeräts positionierten,
entfernbaren Dosiervorrichtung (200).

12. Verfahren nach einem der vorstehenden Ansprüche, ferner umfassend:

- Erhalten einer Information betreffend das Vorhandensein von Teeverunreinigungen zwischen Gegenständen,
die im Inneren des Haushaltsgeräts angeordnet sind.

13. System (22) zum Entfernen von Verunreinigungen während eines Reinigungszyklus eines Haushaltsgeräts (300),
der Reinigungszyklus umfassend mindestens einen Hauptwaschzyklus (402, 502, 602, 702, 802), das System
umfassend:

- eine nichtflüchtige Datenverarbeitungseinheit (20), die konfiguriert ist, um eine Information bezüglich einer
Temperatur im Inneren des Haushaltsgeräts zu verschiedenen Zeitpunkten des Reinigungszyklus zu erhalten;
- eineDosiervorrichtung (200), die einHauptreinigungsmittel (420, 520, 620, 720, 820) enthält und in der Lage ist,
Informationen von der nichtflüchtigen Datenverarbeitungseinheit zu empfangen, wobei die Dosiervorrichtung
konfiguriert ist, um während des Hauptwaschzyklus ein erstes Reinigungsmittel (410, 510, 610, 710, 810) bei
einerTemperatur unter 40 °C freizusetzenundwährenddesHauptwaschzyklus zueinemdurchdienichtflüchtige
Datenverarbeitungseinheit bereitgestellten Zeitpunkt eine Menge des Hauptreinigungsmittels freizusetzen,
wobei der Zeitpunkt damit verknüpft ist, dass die Temperatur im Inneren des Haushaltsgeräts während des
Hauptwaschzyklus eine zuvor bestimmte Temperaturschwelle überschreitet, wobei die zuvor bestimmte Tem-
peraturschwelle höher als 40 °C ist, wobei das Hauptreinigungsmittel mindestens einen Chelatbildner umfasst.

14. SystemnachAnspruch13,wobei dieDosiervorrichtungeineentfernbareDosiervorrichtung ist, die konfiguriert ist, um
im Inneren des Haushaltsgeräts positioniert zu werden.

15. Nichtflüchtiges, computerlesbares Speichermedium, das ein Computerprogramm darauf gespeichert aufweist,
umfassend Anweisungen für eine Ausführung eines Verfahrens nach einem der Ansprüche 1 bis 12 auf einem
Systemnach einemder Ansprüche 13 bis 14 zumEntfernen vonVerunreinigungenwährend einesReinigungszyklus
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eines Haushaltsgeräts.

Revendications

1. Procédé (30) d’élimination de taches pendant un cycle de nettoyage d’un appareil ménager (300), le cycle de
nettoyage comprenant au moins un cycle de nettoyage principal (402, 502, 602, 702, 802), le procédé comprenant :

- la libération d’un premier agent de nettoyage (410, 510, 610, 710, 810) à des températures inférieures à 40 °C
pendant le cycle de nettoyage principal ;
- la libération d’une quantité d’un agent de nettoyage principal (420, 520, 620, 720, 820) pendant le cycle de
nettoyage principal lorsqu’une température à l’intérieur de l’appareil ménager pendant le cycle de nettoyage
principal dépasse un seuil de température prédéterminé, dans lequel le seuil de température prédéterminé est
supérieur à 40 °C, dans lequel l’agent de nettoyage principal comprend au moins un agent chélatant.

2. Procédé selon la revendication 1, dans lequel le seuil de température prédéterminé est choisi parmi l’une des valeurs
suivantes : 50 °C, 55 °C, 58 °C, 60 °C, une température maximale atteinte pendant le cycle de nettoyage principal
avant une diminution de la température, 95 % de la température maximale atteinte pendant le cycle de nettoyage.

3. Procédé selon l’une quelconque des revendications précédentes, dans lequel l’agent de nettoyage principal
comprendaumoinsunagentchélatant choisi parmi : citrates,phosphonates, tartrates, acideméthylglycinediacétique
(MGDA), acide éthylènediamine-N,N’-disuccinique (EDDS), acide tetranatrium-N,N-bis(carboxylatométhyl)‑L-glu-
tamamique ou N,N-dipropyl‑2,3dihydroxystéréphtalamide .

4. Procédé selon l’une quelconque des revendications précédentes, comprenant en outre :

- la libérationde l’agent denettoyageprincipal aumoins 5minutes après le début de la libérationdupremier agent
de nettoyage.

5. Procédé selon l’une quelconque des revendications précédentes, comprenant en outre :

- la libération d’un premier agent de nettoyage à des températures inférieures à 40 °C pendant le cycle de
nettoyage principal, le premier agent de nettoyage comprenant une enzyme ;
- la libération d’un second agent de nettoyage (450, 550, 650, 750, 850) après le début de la libération du premier
agent de nettoyage.

6. Procédéselon la revendication5,dans lequel lepremieragentdenettoyageestdosépar rapport ausecondnettoyage
dans un rapport compris entre 0,1 fois et 10 fois une quantité du second agent de nettoyage.

7. Procédé selon l’une quelconque des revendications précédentes, comprenant en outre :

- la détermination de la quantité d’agent de nettoyage principal à libérer en fonction d’une valeur du seuil de
température prédéterminé, la quantité d’agent de nettoyage principal étant plus élevée lorsque le seuil de
température prédéterminé est plus bas.

8. Procédé selon l’une quelconque des revendications précédentes, dans lequel la quantité d’agent de nettoyage
principal à libérer est comprise entre 3 grammes et 40 grammes.

9. Procédé selon l’une quelconque des revendications précédentes, comprenant en outre :

- l’obtention d’informations concernant la température à l’intérieur de l’appareil ménager à différentsmoments du
cycle de nettoyage.

10. Procédé selon la revendication 9, dans lequel les informations concernant la température à l’intérieur de l’appareil
ménageràdifférentsmomentsducycledenettoyagesont fourniespar unebasededonnéesdeprogrammespouvant
être exécutés par l’appareil ménager.

11. Procédé selon l’une quelconque des revendications précédentes, comprenant en outre :
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- la libération de la quantité de l’agent de nettoyage principal à partir d’un dispositif de dosage amovible (200)
placé à l’intérieur de l’appareil ménager.

12. Procédé selon l’une quelconque des revendications précédentes, comprenant en outre :

- l’obtention d’informations relatives à la présence de taches de thé parmi les objets disposés à l’intérieur de
l’appareil ménager.

13. Système (22) d’élimination de taches pendant un cycle de nettoyage d’un appareil ménager (300), le cycle de
nettoyage comprenant au moins un cycle de nettoyage principal (402, 502, 602, 702, 802), le système comprenant :

- une unité de traitement de données non transitoire (20), configurée pour obtenir des informations concernant
une température à l’intérieur de l’appareil ménager à différents moments du cycle de nettoyage ;
- un dispositif de dosage (200) contenant un agent de nettoyage principal (420, 520, 620, 720, 820) et capable de
recevoir des informations à partir de l’unité de traitement de données non transitoire, le dispositif de dosage étant
conçu pour libérer un premier agent de nettoyage (410, 510, 610, 710, 810) à une température inférieure à 40 °C
pendant le cycle de nettoyage principal et libérer une quantité de l’agent de nettoyage principal pendant le cycle
de nettoyage principal à un moment fourni par l’unité de traitement de données non transitoire, le moment étant
associé à une température à l’intérieur de l’appareil ménager pendant le cycle de nettoyage principal dépassant
un seuil de température prédéterminé, dans lequel le seuil de température prédéterminé est supérieur à 40 °C,
dans lequel l’agent de nettoyage principal comprend au moins un agent chélatant.

14. Système selon la revendication 13, dans lequel le dispositif de dosage est un dispositif de dosage amovible conçu
pour être placé à l’intérieur de l’appareil ménager.

15. Support de stockage non transitoire lisible par ordinateur sur lequel est stocké un programme informatique
comprenant des instructions pour l’exécution d’un procédé selon l’une quelconque des revendications 1 à 12, sur
un système selon l’une quelconque des revendications 13 à 14, pour éliminer des taches pendant un cycle de
nettoyage d’un appareil ménager.
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