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(67)  The presentinvention relates to a laundry wash-
er/dryer control method which is suitable for a laundry
washer/dryer comprising a drum wherein the laundry is
loaded, a water receptacle, a water heater heating the
water in the water receptacle, an air heater and at least
one fan, and which comprises the steps of taking the

water into the water receptacle, heating and thus evap-
orating the water by activating the water heater, deacti-
vating the water heater and activating the air heater and
the fan when the water heater is deactivated such that
vapor and hot air are transferred into the drum at the
same time.
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Description

[0001] The presentinventionrelatesto alaundry wash-
er/dryer control method with a hygiene program.

[0002] Various hygiene programs are used in laundry
washers/dryers. The main purpose of using hygiene pro-
grams is to eliminate the microbial load and bad odor on
the laundry without the need for daily washing and to
allow their reuse. Thus, by saving both time and energy,
user satisfaction is maximized.

[0003] In the state of the art hygiene programs, the
textile is exposed to the hot air heated to approximately
90°C by means of an air heater for approximately one
hour. In this embodiment, the length of the hygiene pro-
gram and the temperature of 90°C cause textile damage,
resulting in user dissatisfaction. Moreover, when the hy-
giene program ends, the textile in the laundry washer/dry-
er cannot be taken out of the laundry washer/dryer im-
mediately due to high temperatures and is kept therein
until it cools down. This causes wrinkles in the textile.
Such problems cause both time and energy loss and tex-
tile damage for users.

[0004] Inthe state ofthe art German Patent Application
No. DE19743508, a laundry washer/dryer is disclosed,
having a hygiene program where the water heater and
the air heater are operated at the same time. Thus, while
the water heater evaporates the water, the air heater
heats the environment and distributes the hot humid air
over the load.

[0005] The state of the European Patent Application
No. EP2603629 discloses that the laundry in the drumis
heated with hot air before getting into contact with water
vapor and the water is heated with said heated air.
[0006] Anotherstate ofthe artembodimentis disclosed
in the International Patent Application No.
W02021246115. The laundry washer/dryer disclosed in
this document comprises a steam generator.

[0007] The aim of the present invention is the realiza-
tion of a laundry washer/dryer control method with a hy-
giene program.

[0008] The laundry washer/dryer control method real-
ized in order to attain the aim of the present invention,
explicated in the first claim and the respective claims
thereof, is suitable for a laundry washer/dryer comprising
adrum wherein the laundry is loaded, a water receptacle,
a water heater heating the water in the water receptacle,
an air heater and at least one fan, and comprises the
steps of taking the water into the water receptacle, heat-
ing and thus evaporating the water by activating the water
heater, deactivating the water heater and activating the
air heater and the fan when the water heater is deacti-
vated such that vapor and hot air are transferred into the
drum at the same time. Thus, a control method is devel-
oped, which enables the performance of a hygiene pro-
gram with less energy and in less time, without compro-
mising hygiene performance, by applying steam and hot
air sequentially.

[0009] In the first step of the method of the present
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invention, water is gradually taken from the detergent
box and delivered to the water receptacle without getting
into contactwith the laundry. Afterwards, the water heater
is activated and the water in the water receptacle is heat-
ed to generate vapor preferably at 80°C. In this embod-
iment of the present invention, the temperature of the
water is controlled by an NTC. In these first two process-
es, itis critical that the laundry is prevented from getting
into contact with water, the generated vapor is homoge-
neously distributed in the drum and the condensation of
the vapor is prevented. In an embodiment of the present
invention, by preventing the discharge of water in the
water receptacle, the vapor is transferred only to the laun-
dry in the drum, thus keeping the same therein.

[0010] In the second step of the control method of the
present invention, the water heater is deactivated and
the air heater is activated. By activating the air heater,
hot air is generated and the hot air is blown into the drum
by means of the fan, thus enabling the same to be dis-
tributed homogeneously and meet the vapor in the drum.
Thus, while the condensation of vapor on the laundry in
the drum is prevented, the air with high enthalpy (sum of
dry air enthalpy and water vapor enthalpy) formed by the
combination of hot air and vapor is brought into contact
with the laundry in the drum. At this stage, the tempera-
ture range reached by the laundry is approximately 70 -
80 °C. In order to keep the temperature obtained in the
laundry stable, the hysteresis range is determined as 3°C
and the ambient temperature is controlled accordingly.
The most important advantage in this step of the control
method in the hygiene program is that the temperature
range to which the textile is exposed is lower than the
state of the art embodiments. On the other hand, air with
high enthalpy contacts the laundry with higher energy,
and it is ensured that the hygiene program is applied at
lower temperatures and in a shorter time - for example,
30 minutes - compared to the state of the art embodi-
ments. By means of the method of the present invention,
wherein vapor and hot air are applied sequentially, a 50%
time advantage is provided in the laundry cycle without
compromising the "hygienic ventilation" performance.
[0011] Inanotherembodimentofthe presentinvention,
the control method comprises a step of detecting the
amount of load in the drum and optimizing the vapor gen-
eration temperature and application time according to
the determined load amount. In this embodiment of the
present invention, for example, in a situation where low
load is detected, approximately 1.8 liters of water is taken
in the water intake step, and then the water heater is
activated such that the water is heated to approximately
80 °C. If a high load is detected, 1 liter of water is first
taken and then the water heater is activated. Then, ap-
proximately halfway to the hygiene program, another 1
liter of water is taken, and the water heater heats the
water to approximately 80 °C, this time for one-third of a
minute. Thus, by means of the method of the present
invention, the hygiene program is performed effectively
in both load capacities.
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[0012] Inanotherembodimentofthe presentinvention,
the control method comprises the step of deactivating
the air heater and performing rapid cooling. In this em-
bodiment of the present invention, after the air heater is
deactivated, water is gradually taken and the drum is
cooled rapidly. By preventing the water from getting into
contact with the laundry in the drum, the pump and the
discharge group are operated in communication with
each other, thus ensuring the rapid cooling of the drum
and the laundry therein. Thus, it is ensured that the door
of the laundry washer/dryer can be opened quickly and
the humid air in the environment is prevented from con-
densing on the laundry.

[0013] By means of the present invention, a control
method is developed, which enables the hygiene pro-
gram to be operated for a shorter time and at lower tem-
peratures without compromising hygiene performance.
By means of the control method of the presentinvention,
wherein vapor and hot air are applied sequentially, a ster-
ilization process called humid air sterilization and wherein
hot water vapor is used as a sterilization agent is provid-
ed. By means of this method, an effective sterilization is
provided at lower temperatures in a short time by treating
the load in the laundry washer/dryer with hot air saturated
with moisture and having high enthalpy. The hot water
vapor used in this method better penetrates the textile to
be sterilized, and the microbial load and spores of micro-
organisms are enabled to be eliminated quickly. On the
other hand, in order to prevent the condensation of the
applied vapor upon contact with the lower temperature
surfaces of the laundry washer/dryer, the surfaces are
enabled to be heated by means of the hot air applied
simultaneously and thus the formation of condensation
is prevented. By means of the present invention, a hy-
giene program is developed, which provides hygienic
ventilation at lower temperaturesin ashorttime in laundry
washer/dryers.

[0014] Moreover, by means of the present invention,
ahygiene program control method isimplemented, which
can be operated at lower temperatures and in shorter
periods of time without compromising "hygienic ventila-
tion" performance, which is climate-friendly, sustainable
and which fully meets user expectations. Moreover, since
the load detection step is also applied, the vapor appli-
cation time and vapor generation temperature are opti-
mized according to the amount of load, and the rapid
cooling step ensures that the laundry is taken out of the
laundry washer/dryer without wrinkles.

[0015] The laundry washer/dryer control method is
suitable for a laundry washer/dryer comprising a drum
wherein the laundry is loaded, awaterreceptacle, a water
heater heating the water in the water receptacle, an air
heater and at least one fan, and comprises the steps of
taking the water into the water receptacle, heating and
thus evaporating the water by activating the water heater,
deactivating the water heater and activating the air heater
and the fan when the water heater is deactivated such
that vapor and hot air are transferred into the drum at the
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same time. Thus, a control method is developed, which
enables the performance of a hygiene program with less
energy and in less time, without compromising hygiene
performance, by applying steam and hot air sequentially.
[0016] In the first step of the control method of the
present invention, water is gradually taken from the de-
tergent box and delivered to the water receptacle without
getting into contact with the laundry. Afterwards, the wa-
ter heater is activated and the water in the water recep-
tacle is heated to generate vapor preferably at 80°C. In
this embodiment of the present invention, the tempera-
ture of the water is controlled by an NTC. In these first
two processes, it is critical that the laundry is prevented
from getting into contact with water, the generated vapor
is homogeneously distributed in the drum and the con-
densation of the vapor is prevented. In an embodiment
of the present invention, by preventing the discharge of
water in the water receptacle, the vapor is transferred
only to the laundry in the drum, thus keeping the same
therein.

[0017] In the second step of the control method of the
present invention, the water heater is deactivated and
the air heater is activated. By activating the air heater,
hot air is generated and the hot air is blown into the drum
by means of the fan, thus enabling the same to be dis-
tributed homogeneously and meet the vapor in the drum.
Thus, while the condensation of vapor on the laundry in
the drum is prevented, the air with high enthalpy (sum of
dry air enthalpy and water vapor enthalpy) formed by the
combination of hot air and vapor is brought into contact
with the laundry in the drum. At this stage, the tempera-
ture range reached by the laundry is approximately 70 -
80 °C. In order to keep the temperature obtained in the
laundry stable, the hysteresis range is determined as 3°C
and the ambient temperature is controlled accordingly.
The most important advantage in this step of the control
method in the hygiene program is that the temperature
range to which the textile is exposed is lower than the
state of the art embodiments. On the other hand, air with
high enthalpy contacts the laundry with higher energy,
and it is ensured that the hygiene program is applied at
lower temperatures and in a shorter time - for example,
30 minutes - compared to the state of the art embodi-
ments. By means of the method of the present invention,
wherein vapor and hot air are applied sequentially, a 50%
time advantage is provided in the laundry cycle without
compromising the "hygienic ventilation" performance.
[0018] Inanotherembodimentofthe presentinvention,
the control method comprises a step of detecting the
amount of load in the drum and optimizing the vapor gen-
eration temperature and application time according to
the determined load amount. In this embodiment of the
present invention, in case low load is detected, the
amount of water determined by the manufacturer is taken
into the water receptacle and this water is heated with
the water heater. If a high load is detected, the hygiene
program is divided into two. In the first part of the hygiene
program, first some water is taken, and then the water
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heater is activated such that the water is heated to ap-
proximately 80 °C. In the last part of the hygiene program,
the remaining water is taken and the water heater is op-
erated for a shorter time than the first part such that the
water is heated to approximately 80 °C. In this embodi-
ment of the present invention, the amount of water taken
when a high load is detected is higher than when a low
load is detected. In this embodiment of the present in-
vention, for example, in a situation where low load is de-
tected, approximately 1.8 liters of water is taken in the
water intake step, and then the water heater is activated
such that the water is heated to approximately 80 °C. If
a high load is detected, 1 liter of water is first taken and
then the water heater is activated. Then, approximately
halfway to the hygiene program, another 1 liter of water
is taken, and the water heater heats the water to approx-
imately 80 °C, this time for one-third of a minute. Thus,
by means of the method of the present invention, the
hygiene program is performed effectively in both load
capacities.

[0019] Inanotherembodimentofthe presentinvention,
the control method comprises the step of deactivating
the air heater and performing rapid cooling. In this em-
bodiment of the present invention, after the air heater is
deactivated, water is gradually taken and the drum is
cooled rapidly. By preventing the water from getting into
contact with the laundry in the drum, the pump and the
discharge group are operated in communication with
each other, thus ensuring the rapid cooling of the drum
and the laundry therein. Thus, it is ensured that the door
of the laundry washer/dryer can be opened quickly and
the humid air in the environment is prevented from con-
densing on the laundry.

[0020] By means of the present invention, a control
method is developed, which enables the hygiene pro-
gram to be operated for a shorter time and at lower tem-
peratures without compromising hygiene performance.
By means of the control method of the presentinvention,
wherein vapor and hot air are applied sequentially, a ster-
ilization process called humid air sterilization and wherein
hot water vapor is used as a sterilization agent is provid-
ed. By means of this method, an effective sterilization is
provided at lower temperatures in a short time by treating
the load in the laundry washer/dryer with hot air saturated
with moisture and having high enthalpy. The hot water
vapor used in this method better penetrates the textile to
be sterilized, and the microbial load and spores of micro-
organisms are enabled to be eliminated quickly. On the
other hand, in order to prevent the condensation of the
applied vapor upon contact with the lower temperature
surfaces of the laundry washer/dryer, the surfaces are
enabled to be heated by means of the hot air applied
simultaneously and thus the formation of condensation
is prevented. By means of the present invention, a hy-
giene program is developed, which provides hygienic
ventilation at lower temperaturesin ashorttime in laundry
washer/dryers.

[0021] Moreover, by means of the present invention,
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ahygiene program control method isimplemented, which
can be operated at lower temperatures and in shorter
periods of time without compromising "hygienic ventila-
tion" performance, which is climate-friendly, sustainable
and which fully meets user expectations. Moreover, since
the load detection step is also applied, the vapor appli-
cation time and vapor generation temperature are opti-
mized according to the amount of load, and the rapid
cooling step ensures that the laundry is taken out of the
laundry washer/dryer without wrinkles.

Claims

1. Alaundry washer/dryer control method which is suit-
able for a laundry washer/dryer comprising a drum
wherein the laundry is loaded, a water receptacle, a
water heater heating the water in the water recepta-
cle, an air heater and at least one fan characterized
by comprising the steps of taking the water into the
water receptacle, heating and thus evaporating the
water by activating the water heater, deactivating the
water heater and activating the air heater and the
fan when the water heater is deactivated such that
vapor and hot air are transferred into the drum at the
same time.

2. A laundry washer/dryer control method as in Claim
1, characterized by comprising the step of detecting
the amount of load in the drum and optimizing the
vapor generation temperature and application time
according to the determined load amount.

3. A laundry washer/dryer control method as in Claim
2, characterized by comprising the steps of taking
the amount of water determined by the manufacturer
into the water receptacle in case low load is detected
and heating this water once with the water heater.

4. A laundry washer/dryer control method as in Claim
2, characterized by comprising the step of dividing
the hygiene program into two if a high load is detect-
ed.

5. A laundry washer/dryer control method as in Claim
4, characterized by comprising the steps of first tak-
ing some water in the first part of the hygiene pro-
gram, and then activating the water heater and heat-
ing the water to approximately 80 °C.

6. A laundry washer/dryer control method as in Claim
4,5, characterized by comprising the steps of taking
the remaining water in the last part of the hygiene
program, and operating the water heater for a shorter
time than the first part and heating the water to ap-
proximately 80 °C.

7. Alaundry washer/dryer control method as in any one
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of Claims 3 to 6, characterized in that the amount
of water taken when a high load is detected is higher
than when a low load is detected.

A laundry washer/dryer control method as in Claim 5
1, characterized by comprising the step of deacti-
vating the air heater and performing rapid cooling.

A laundry washer/dryer control method as in Claim

8, characterized by gradually taking water afterthe 70
air heater is deactivated, and cooling the drum rap-
idly.
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