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Description

[0001] The presentinvention relates to a laundry dryer
enabling the laundry to be dried.

[0002] In domestic type drying machines, drying of the
laundry is realized by delivering the heated hot air onto
the laundry and transferring humidity in the laundry to
the hot air. In the state of the art laundry drying machines
art which are known as vented laundry drying machines,
the ambient air which is taken from the environment by
means of afan is heated by being passed through a heat-
er and the heated hot air is sent into the drum into which
the laundry to be dried is placed. The hot air contacts the
laundry in the drum and the humidity in the laundry is
transferred to the air. The air which absorbs some of the
humidity of the laundry is preferably filtered after leaving
the drum and discharged back to the outer environment.
The laundry drying machine enables the laundry to be
dried by performing the cycle explicated above through-
out the drying process.

[0003] In the state of the art, the laundry drying ma-
chines comprise humidity sensors which detect the
amount of humidity carried by the laundry in the drum to
finalize the drying process. Said humidity sensors are
preferably arranged so as to have a plate in the front
section of the drying machine and measure a resistance
value when the wet laundry items contact the plate. Said
resistance value increases as the humidity of laundry
contacting the plate decreases. A control unit decides
whether the drying process must be finalized based on
the resistance value measured by the humidity sensor.
However, in such a dryness detection method, most of
the time, the drying process is finalized without achieving
a homogeneous drying due to the fact that the humidity
sensor does not contact each laundry and contacts only
some regions of the laundry. Therefore, some of the laun-
dry taken out of the dryer or some parts of the laundry
remain wet, causing user dissatisfaction. Furthermore,
the temperature of the environment wherein the laundry
drying machine is used affects the operation of the hu-
midity sensor and thus, the drying process cannot be
performed effectively.

[0004] In the state of the art European Patent Docu-
ment No. EP2034086, a laundry drying machine is dis-
closed, wherein the drying process performed in the drum
is enabled to be controlled by means of at least one tem-
perature sensor.

[0005] Document US10151061B1 describes a proc-
ess where the control unit measures the ambient tem-
perature of the air not heated by the dryer’s heater, com-
pares it to a baseline ambient temperature, and sets an
airflow temperature threshold.

[0006] The aim of the present invention is the realiza-
tion of a laundry drying machine which enables the laun-
dry placed into the drum to be dried homogeneously.
[0007] The laundry drying machine realized in order to
attain the aim of the present invention explicated in the
first claim and the respective claims thereof, wherein the
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drying of the laundry in the drum is performed by heating
the air taken from the outer environment and passing the
same through the drum and discharging the same back
to the outer environment, comprises a control unit which
is in data communication with a temperature sensor con-
figured to detect the temperature of the air leaving the
drum and which is configured to at least approximately
determine the temperature of the outer environment and
the amount of laundry load in the drum by using at least
the temperature value detected by the temperature sen-
sor, and to enable the drying process to be realized based
on the detected outer environment temperature level and
the load level in the drum. In an embodiment of the
present invention, the control unit determines the outer
environment temperature level so as to be in three cat-
egories for example as "hot environment", "cold environ-
ment" and "medium temperature environment" and de-
termines the load level in the drum so as to be in cate-
gories such as "full load", "low load" and "medium load".
The control unit enables the laundry in the drum to be
dried homogeneously by means of preferably a single
temperature sensor without the need for a humidity sen-
sor by enabling the drying process to be realized based
on at least the detected outer environment temperature
level and the detected load level in the drum by deter-
mining the temperature of the environment wherein the
laundry drying machine is placed and the load level in
the drum based on the temperature of the air exiting the
drum.

[0008] According to the present invention, the control
unit is configured to check if the temperature of the air
exiting the drum detected by the temperature sensor
reaches a target temperature value predetermined by
the producer based on the temperature levels of the outer
environment and the load levels in the drum after deter-
mining the temperature level of the outer environment
and the load level in the drum, and to finalize the drying
process if, after the control process, it is detected that
said target temperature value is reached. The target tem-
perature value predetermined by the producer is a tem-
perature value which enables the humidity of the laundry
in the drum to be removed almost completely in the cor-
responding outer environment temperature level and
laundry load level. Said target temperature value is de-
termined preferably by means of experiments performed
by the producer. In an exemplary embodiment of the
present invention wherein a target temperature value of
33 C° is determined for a specific outer environment tem-
perature level and a specific load level and saved in the
control unit, the control unit, after determining the outer
environment temperature level and the load level in the
drum and the corresponding outer environment temper-
ature level and load level in the drum for the target tem-
perature value which is 33 C°, enables the drying process
to be finalized when the temperature of the air exiting the
drum received from the temperature sensor preferably
at certain intervals is greater than or equal to 33 C°.
[0009] According to the present invention, the control
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unit is configured to check if the temperature of the air
exiting the drum detected by the temperature sensor has
reached a threshold temperature value predetermined
by the producer based on the temperature levels of the
outer environment and the loads level in the drum after
determining the temperature level of the outer environ-
ment and the load level in the drum, and if, after the con-
trol process, itis detected that said threshold temperature
value is reached, to finalize the drying process after a
specific time period, wherein said time period is selected
from a plurality of time period values predetermined and
saved by the producer based on at least the outer envi-
ronment temperature level and the load level and corre-
sponds to the detected outer environment temperature
level and the load level. The target temperature value
predetermined by the producer is a temperature value at
which the humidity of the laundry in the drum has a spe-
cific value such as 10% in the corresponding outer envi-
ronment temperature level and load level. Said threshold
temperature value is determined preferably by means of
experiments performed by the producer. The time which
has to pass after the threshold temperature value is
reached is determined by the producer such that the dry-
ing can be performed homogeneously, based mainly on
the temperature levels of the outer environment and the
load levels in the drum and based on additional param-
eters such as the drying program type selected by the
user and the power supplied to the laundry drying ma-
chine. In an exemplary embodiment of the present inven-
tion wherein a threshold temperature value of 30 C° is
determined for a specific outer environment temperature
value and a specific load level and a 400 second time
period value is determined for said outer environment
temperature level and said load level and saved in the
control unit, the control unit, after determining the outer
environment temperature level and the load level in the
drum and the corresponding outer environment temper-
ature level and load level in the drum for the threshold
temperature value which is 30 C°, enables the drying
process to be finalized at the end of a time period of 400
seconds if the temperature of the air exiting the drum is
greater than or equal to 30 C o

[0010] In an embodiment of the present invention, in
order to determine the temperature level of the outer en-
vironment, the control unit is configured to calculate the
average of the temperature values of the air taken from
the outer environment for a certain amount of time before
the heater is operated, compare the average value of the
temperature of the outer environment with at least one
first reference temperature value predetermined and
saved by the producer, and to select, based on the result
of the comparison, the corresponding outer environment
temperature category among at least two predetermined
categories. In this embodiment, if the average outer en-
vironment temperature value is detected to be greater
than the first reference temperature value after compar-
ing the calculated average outer environment tempera-
ture value with the at least one reference temperature
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value predetermined and saved by the producer, the tem-
perature of the environment outside the body is catego-
rized as for example "hot environment", and if the aver-
age outer environment temperature value is detected to
be less than the first reference temperature value, the
temperature of the environment outside the body is cat-
egorized as for example "cold environment". In an exem-
plary embodiment of the present invention wherein a first
reference temperature value of 24 C° is determined and
the average temperature of the air taken from the outer
environment for 15 seconds is calculated as 23 C°, the
control unit compares the temperature value of the outer
environment which is 23 C° and the first reference tem-
perature value which is 24 C° and determines that the
average temperature level of the ambient air is less than
the first reference temperature value, in other words, that
23 C’isless than 24 C° and categorizes the temperature
level of the environment as "cold environment". In an
exemplary embodiment of the present invention wherein
afirstreference temperature value of 24 C° is determined
and the average temperature of the air taken from the
outer environment for 15 seconds is calculated as 25 C°,
the control unit compares the temperature value of the
outer environment which is 25 C° and the first reference
temperature value which is 24 C° and determines that
the average temperature value of the ambient air is great-
er than the first reference temperature value, in other
words, that 25 C° is greater than 24 C° and categorizes
the temperature level of the environment as "hot envi-
ronment".

[0011] In an embodiment of the present invention, in
order to determine the temperature level of the outer en-
vironment, the control unit is configured to compare the
average of the air temperature values detected for a spe-
cific amount of time before the heater is operated and
two different reference temperature values predeter-
mined and saved by the producer. In an exemplary em-
bodimentwherein the firstfirst reference temperature val-
ue is assumed to be greater than the second first refer-
ence temperature value, if the average temperature val-
ue of the outer environment is detected to be greater than
the first first reference temperature value after the aver-
age temperature value of the outer environment calcu-
lated by the control unit and the two different first refer-
ence temperature values predetermined and saved are
compared, the temperature of the outer environment is
categorized as "hot environment", if the average temper-
ature value of the outer environment is detected to be
smaller than the second first reference temperature val-
ue, the temperature of the outer environment is catego-
rized as "cold environment" and if the average tempera-
ture value of the outer environment is detected to be less
than the first first reference temperature value and great-
er than the second first reference temperature value, the
temperature of the outer environment is categorized as
"medium temperature environment". In an exemplary
embodiment of the present invention wherein a first first
reference temperature value of 30 C° and a second first
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reference temperature value of 15 C° are determined and
the average temperature of the air taken from the outer
environmentfor 15 seconds before the heateris operated
is calculated as 25 C°, the control unit compares the av-
erage temperature value of the outer environment which
is 25 C° with the first first reference temperature value
which is 30 C° and the second first reference temperature
value which is 15C° and determines that the average
temperature value of the ambient air is less than the first
first reference temperature value, in other words, that 25
C°isless than 30 C° and the average temperature value
of the ambient air is greater than the second first refer-
ence temperature value, in other words, that 25 C° is
greater than 15 C° and categorizes the temperature of
the environment as "medium temperature environment".
[0012] In an embodiment of the present invention, in
order to determine the laundry load level in the drum, the
control unitis configured to determine a second reference
temperature value predetermined in relation to the tem-
perature of the outer environment and saved by the pro-
ducer based on the determined temperature of the outer
environment, to calculate the difference between the ac-
tual temperature of the air exiting the drum detected by
the temperature sensor and said second reference tem-
perature value, to compare the calculated difference with
at least one threshold difference value predetermined
and saved by the producer and, to categorize, based on
the result of the comparison, the amount of load in the
drum based on at least two predetermined categories.
In an exemplary embodiment wherein the temperature
of the outer environment can be categorized in two cat-
egories, namely "hot environment" and "cold environ-
ment", two second reference values related to said cat-
egories are determined by the producer and in an exem-
plary embodiment wherein the temperature of the outer
environment can be categorized in three categories,
namely "hot environment”, "cold environment" and "me-
dium temperature environment", three second reference
values related to said categories are determined by the
producer. In this embodiment, after comparing the cal-
culated difference between the actual temperature of the
air exiting the drum detected by the temperature sensor
after a certain amount of time and said second reference
temperature value with at least one threshold difference
value predetermined and saved by the producer, the con-
trol unit categorizes the amount of load in the drum for
example as "low load" if the calculated difference is great-
er than the threshold difference value, and categorizes
the amount of load in the drum for example as "full load"
if the calculated difference is smaller than the threshold
difference value. In an exemplary embodiment of the
present invention wherein a second reference tempera-
ture value which is 23 C° corresponding to an outer en-
vironment temperature level which is categorized as a
"medium temperature environment" and a threshold dif-
ference value of 8 C° are determined and the temperature
detected by the temperature sensor for example 300 sec-
onds after the heater is activated is calculated as 25 C°,
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after determining the outer environment temperature lev-
el to be "medium temperature environment", the control
unit calculates the difference between the actual temper-
ature of the air exiting the drum detected by the temper-
ature sensor after a certain amount of time passes after
the heater is activated, in other words, the value of 25 C°
detected by the temperature sensor after 300 seconds
passes after the heater is activated and the second ref-
erence temperature value predetermined by the produc-
er and saved in relation to the temperature of the outer
environment, in other words, the value of 23 C° which
corresponds to the outer environment temperature level
which is "medium temperature environment”, and reach-
es the value 2 C°. Then, the control unit compares the
calculated difference value which is 2 C° with the thresh-
old difference value predetermined by the producer
which is 8 C°, and determines that the calculated differ-
ence is less than the threshold difference, in other words
2 C°is less than 8 C° and categorizes the load level in
the drum as "full load". In an exemplary embodiment of
the present invention wherein a second reference tem-
perature value which is 23 C° corresponding to an outer
environment temperature level which is categorized as
a "medium temperature environment" by the producer,
a first threshold difference value which is 30 C° and a
threshold difference value which is 8 C° are determined
and the temperature detected by the temperature sensor
for example 300 seconds after the heater is activated is
calculated as 25 C°, after determining the outer environ-
ment temperature level as "medium temperature envi-
ronment", the control unit calculates the difference be-
tween the actual temperature of the air exiting the drum
detected by the temperature sensor after a certain
amount of time passes after the heater is activated, in
other words, the value 25 C° detected by the temperature
sensor after 300 seconds passes after the heater is ac-
tivated and the second reference temperature value pre-
determined by the producer and saved in relation to the
temperature of the outer environment, in other words,
the value 23 C° which corresponds to the outer environ-
ment temperature level which is "medium temperature
environment" and reaches 2 C°. Then, the control unit
compares the calculated difference value which is 2 C°
with the threshold difference value predetermined by the
producer whichis 8 C° and determines that the calculated
difference is less than the threshold difference, in other
words 2 C° is less than 8 C° and categorizes the load
level in the drum as "low load".

[0013] In an embodiment of the present invention, in
order to determine the load level in the drum, the control
unit is configured to compare the calculated difference
between the actual temperature of the air exiting the drum
detected by the temperature sensor a certain amount of
time after the heater is activated and said second refer-
ence temperature value with two different threshold dif-
ference values predetermined and saved by the produc-
er. In an exemplary embodiment wherein the first thresh-
old difference value is greater than the second threshold
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difference value, the control unit, after comparing the cal-
culated difference with two threshold difference values
predetermined and saved by the producer, the control
unit categorizes the amount of load in the drum for ex-
ample as "low load", if the calculated difference is greater
than the first threshold difference value, and categorizes
the amount of load in the drum for example as "full load"
if the calculated difference is less than the second thresh-
old difference value, and categorizes the amount of load
in the drum for example as "medium load" ifthe calculated
difference is less than the first threshold difference value
and greater than the second threshold difference value.
In an exemplary embodiment of the present invention
wherein a second reference temperature value which is
23 C° corresponding to an outer environment tempera-
ture level which is categorized as a "medium temperature
environment", a first threshold difference value which is
15 C° and a second threshold difference value which is
5 C° are determined and the actual temperature of the
air exiting the drum detected by the temperature sensor
for example 300 seconds after the heater is activated is
calculated as 30 C°, the control unit, after determining
the outer environment temperature level as "medium
temperature environment”, calculates the difference be-
tween the actual temperature of the air exiting the drum
detected by the temperature sensor after a certain
amount of time passes after the heater is activated, in
other words, the value 30 C° detected by the temperature
sensor 300 seconds after the heater is activated and the
second reference temperature value predetermined by
the producer and saved in relation to the temperature of
the outer environment, in other words, the value 23 C°
which corresponds to the outer environment temperature
level which is "medium temperature environment”, and
reaches 7 C°. Then, the control unit compares the cal-
culated difference value which is 7 C° with the first thresh-
old difference value and the second threshold difference
value predetermined by the producer which are 15 C°
and 5 C° respectively and determines that the calculated
difference value is less than the first threshold difference
value, in other words 7 C° is less than 15 C° and calcu-
lated difference value is greater than the second thresh-
old difference value, in other words 7 C° is greater than
5 C° and categorizes the load level in the drum as "me-
dium load".

[0014] By means of the present invention, by estimat-
ing the temperature of the environment the laundry drying
machine is placed and the load level in the drum using
at least the temperature value of the drying air exiting the
drum by means of the temperature sensor, the control
unit enables the drying process to be performed in a con-
trolled manner at least based on the temperature of the
environment and the amount of load and thus, enables
the laundry to be dried homogeneously preferably by us-
ing a single temperature sensor without the need for us-
ing a humidity sensor.

[0015] The laundry drying machine realized in order to
attain the aim of the present invention is illustrated in the
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attached figure, where:

Figure 1 - is the schematic view of the laundry drying
machine of the present invention.

[0016] The elements illustrated in the figures are num-
bered as follows:

. Laundry drying machine
. Body

. Drum

Fan

. Heater

. Temperature sensor

. Air outlet

N OAWN 2

[0017] The laundry drying machine (1) comprises a
body (2); a drum (3) which is positioned in the body (2),
which has at least one air inlet opening and an air outlet
opening and wherein the drying process is realized; at
least one fan (4) which sucks air from the outer environ-
ment and directs the same towards the drum (3); at least
one heater (5) for heating the ambient air which is sucked
before entering the drum (3); a temperature sensor (6)
which is configured to detect the temperature of the air
exiting the drum (3); and at least one air outlet (7) which
enables the air exiting the drum (3) to be discharged from
the body (2). In the laundry drying machine (1), during
the drying process, the ambient air is sucked from the
environment outside the body (2) with the operation of
the fan (4), and the ambient air sucked by the fan (4) is
sent into the drum (3) after being passed through the
heater (5). The hot air which is heated by the heater (5)
contacts the laundry in the drum (3) and enables the dry-
ing process to be realized by removing the humidity in
the laundry. The air humidified in the drum (3) is sent
back to the outer environment through the air outlet (7)
after passing through the outlet opening of the drum (3).
The drying of the laundry placed into the drum (3) is re-
alized by repeating this cycle continuously. The temper-
ature sensor (6) is preferably placed near the air outlet
opening of the drum (3) and it is for example, a negative
temperature coefficient thermistor (NTC) configured to
detect the temperature of the air exiting the drum (3).

[0018] The following symbols are used for explicating
the laundry drying machine (1) of the present invention:

Tavg: The average temperature of the air taken from
the outer environment for a certain amount of time
before the heater (5) is activated.

T4 ref1: Afirstfirst reference temperature value which
is predetermined and saved into the control unit by
the producer.

T4 rer2: A second first reference temperature value
which is predetermined and saved into the control
unit by the producer.

T2 ref1: A second reference temperature value which
is predetermined specifically for each ambient tem-
perature category and saved into the control unit by
the producer.
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T4 act1t The temperature of the air exiting the drum
(3) detected by the temperature sensor (6) at a spe-
cific time after the heater is activated (5).

AT 4. The difference between the actual air temper-
ature detected by the temperature sensor (6) at a
specific time after the heater (5) is activated and the
second reference temperature value corresponding
to the related temperature category.

T4 rer1: Afirst threshold temperature difference value
predetermined and saved into the control unit by the
producer for the difference between the actual air
temperature detected by the temperature sensor (6)
at a specific time after the heater (5) is activated and
the second reference temperature value corre-
sponding to the related temperature category.

T4 rer2: A second threshold temperature difference
value predetermined and saved into the control unit
by the producer for the difference between the actual
air temperature detected by the temperature sensor
(6) at a specific time after the heater (5) is activated
and the second reference temperature value corre-
sponding to the related temperature category.

T,: A target temperature value which is predeter-
mined for each temperature category and load cat-
egory combination and saved into the control unit by
the producer.

T, A threshold temperature value which is prede-
termined for each temperature category and load
category combination and saved into the control unit
by the producer, and which is lower than the target
temperature value.

[0019] The laundry drying machine (1) of the present
invention comprises at least one control unit which is con-
nected to the temperature sensor (6) so as to be in data
communication with the same and which is configured
to estimate the temperature level of the environment out-
side the body (2) and the load level in the drum (3) using
at least the temperature value detected by the tempera-
ture sensor (6), and enable the drying process to be re-
alized based on the estimated temperature level of the
environment outside the body (2) and the estimated load
level in the drum (3). The control unit, by estimating the
temperature level of the environment wherein the laundry
drying machine (1) is placed and the load level in the
drum (3), enables the drying process to be realized based
on at least these two parameters and thereby, provides
a homogeneous drying of the laundry in the drum (3).

[0020] According to the present invention, the control
unit is configured to check if the temperature of the air
exiting the drum (3) detected by the temperature sensor
(6) reaches a target temperature value (T,) predeter-
mined based on the temperature level of the outer envi-
ronmentandtheload levelin the drum (3) after estimating
the temperature level of the outer environment and the
load level in the drum and to finalize the drying process
if, after the control process, it is detected that said target
temperature value (T,) is reached. In the preferred em-
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bodiment of the presentinvention, the target temperature
value (T,) is determined as a value which enables the
laundry in the drum (3) to be dried almost completely in
the drying process which is realized when the tempera-
ture level of the environment and the load level in the
drum (3) are at corresponding values.

[0021] In an embodiment of the present invention, the
control unit is configured to check if the temperature of
the air exiting the drum (3) detected by the temperature
sensor (6) has reached a threshold temperature value
(T,) predetermined based on the temperature level of
the outer environment and the load level in the drum after
estimating the temperature level of the outer environment
and the load level in the drum (3) and if, after the control
process, it is detected that said threshold temperature
value (T,) is reached, to finalize the drying process at
the end of a specific time period after the threshold tem-
perature value (T,) is reached, wherein said time period
is selected from a plurality of time period values prede-
termined and saved based on at least the outer environ-
ment temperature level and the load level and corre-
sponds to the detected outer environment temperature
level and the load level in the drum (3). In the preferred
embodiment of the present invention, the target temper-
ature value (Ty) is determined as a value which enables
the laundry in the drum (3) to have a certain amount of
humidity in the drying process which is realized when the
temperature level of the environment and the load level
in the drum (3) are at corresponding values. In the pre-
ferred embodiment of the present invention, the time
which has to pass after the threshold temperature value
(T)is reached is determined by the producer so that the
drying can be performed homogeneously, based mainly
on the temperature level of the outer environment and
the load level in the drum (3) and based on additional
parameters such as the drying program type selected by
the user and the power supplied to the laundry drying
machine (1).

[0022] In an embodiment of the present invention, in
order to estimate the temperature level of the environ-
ment outside the body (2), the control unit is configured
to calculate the average temperature (Tavg) ofthe air tak-
en from the outer environment for a specific amount of
time before the heater (5) is activated, compare the av-
erage temperature (T,,4) of the outer environment with
atleastone firstreference temperature value (T ¢¢) pre-
determined and saved by the producer, and to select,
based on the result of the comparison, the corresponding
outer environment temperature category among at least
two predetermined categories. In this embodiment, if the
average outer environment temperature value (T,q) is
greater thanthe firstreference temperature value (T ¢¢1)
(Tavg > T1 rer1) after comparing the calculated average
outer environment temperature value (T,,4) and at least
one predetermined and saved first reference tempera-
ture value (Tq ¢¢1), the temperature of the environment
outside the body (2) is categorized as for example "hot
environment", if the average outer environment temper-
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ature value (T,,) is less than the first reference temper-
ature value (T4 rot1) (Tayg < T1 ref1), the temperature of
the environment outside the body (2) is categorized as
for example "cold environment".

[0023] In an embodiment of the present invention, the
control unit is configured to compare the calculated av-
erage temperature value of the outer environment (Tavg)
with two different first reference temperature values (T
1.refts 11 ref2) in order to estimate the temperature level
of the environment outside the body (2). In an exemplary
embodiment wherein the first first reference temperature
value (T, ) is greater than the second first reference
temperature value (T4 ), if the average temperature
value of the outer environment (T,,g) is detected to be
greater than the first first reference temperature value
(T1 ref1) (Tavg > T1 re1) after the average temperature val-
ue of the outer environment (Tavg) calculated by the con-
trol unit and the two different first reference temperature
values (T ot1, Tq ref2) Predetermined and saved, the
temperature of the environment outside the body (2) is
categorized as "hot environment", if the average temper-
ature value of the outer environment (T,,g) is detected
to be less than the second first reference temperature
value (T re2) (Tayg < T1 rer2), the temperature of the outer
environment is categorized as "cold environment" and if
the average temperature value of the outer environment
(Tavg) is detected to be less than the first first reference
temperature value (T4 1) and greater than the second
first temperature value (T re0) (T rer2 < Tavg < T1 rer1):
the temperature of the environment outside the body (2)
is categorized as "medium temperature environment".
[0024] According to the present invention, in order to
estimate the amount of load in the drum (3), the control
unit is configured to determine a second reference tem-
perature value (T, ) predetermined in relation to the
temperature of the outer environment and saved by the
producer based on the estimated temperature of the out-
er environment, to calculate the difference (AT,) be-
tween the actual temperature of the air (T,.4) detected
by the temperature sensor (6) and said second reference
temperature value (T, 7). to compare the calculated dif-
ference (AT ;) with at least one threshold difference val-
ue (AT 1) predetermined and saved, and to categorize,
based on the result of the comparison, the amount of
load in the drum based on at least two predetermined
categories. In this embodiment, if the calculated differ-
ence (AT ) is greater than the threshold difference value
(AT e11) (AT 5ot > AT 51 )after comparing the calculated dif-
ference (AT,)and atleastone predetermined and saved
threshold difference value (AT,44), the load in the drum
(3) is categorized as "low load", and if the calculated dif-
ference (AT ,) is less than the threshold difference value
(AT er1) (AT et < AT\ g¢4), the load in the drum (3) is cate-
gorized as "full load".

[0025] According to the present invention, in order to
estimate the load level in the drum (3), the control unit is
configured to compare the difference (AT ;) between the
actual temperature (T 4.4) of the air exiting the drum (3)
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detected by the temperature sensor (6) and said second
reference temperature value (T, ) with two different
threshold difference values (AT ¢f1, AT ep2). In @n exem-
plary embodiment wherein the first threshold difference
value(AT 4¢4) is greater than the second threshold differ-
ence value (AT ) AT ot > AT g10), if the calculated dif-
ference (AT ,) is greater than the first threshold differ-
ence value (AT g) (AT 5t > AT (51) after comparing the
difference (AT,q) calculated with two threshold differ-
ence values (AT g, AT e2) Predetermined and saved,
the control unit categorizes the amount of load in the
drum (3) for example as "low load", and if the calculated
difference (AT,) is less than the second threshold dif-
ference value (AT gr) (AT o < AT erp), Categorizes the
amount of load in the drum for example as "full load", and
if the calculated difference (AT,y) is less than the first
threshold difference value (AT 4) and greater than the
second threshold difference value (AT gp) (AT g11< AT gt
< AT 1), categorizes the amount of load in the drum for
example as "medium load".

[0026] By means of the present invention, by estimat-
ing the temperature of the environment the laundry drying
machine (1) is placed and the load level in the drum (3)
using at least the temperature value of the drying air ex-
iting the drum (3) by means of the temperature sensor
(6), the control unit enables the drying process to be per-
formed in a controlled manner at least based on the tem-
perature of the environment and the amount of load and
thus, enables the laundry to be dried homogeneously.

Claims

1. A laundry drying machine (1) comprising a body
(2); a drum (3) which is positioned in the body (2),
which has at least one air inlet opening and an air
outlet opening and wherein the drying process is re-
alized; at least one fan (4) which sucks air from the
outer environment and directs the same towards the
drum (3); at least one heater (5) for heating the am-
bient air which is sucked before entering the drum
(3); a temperature sensor (6) which is configured to
detect the temperature of the air exiting the drum (3);
and at least one air outlet (7) which enables the air
exiting the drum (3) to be discharged from the body
(2), at least one control unit which is connected to
the temperature sensor (6) so as to be in data com-
munication with the same and which is configured
to estimate the temperature level of the environment
outside the body (2) and the load level in the drum
(3) using at least the temperature value detected by
the temperature sensor (6), and enable the drying
process to be realized based on the estimated tem-
perature level of the environment outside the body
(2) and the estimated load level in the drum (3) char-
acterized by the control unit which is configured to
check if the temperature of the air exiting the drum
(3) detected by the temperature sensor (6) reaches
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a target temperature value (T,) predetermined
based on the temperature level of the outer environ-
ment and the load level in the drum (3) after estimat-
ing the temperature level of the outer environment
and the load level in the drum and to finalize the
drying process if, after the control process, it is de-
tected that said target temperature value (T,) is
reached and the control unit which is configured, in
order to estimate the amount of load in the drum (3),
to determine a second reference temperature value
(T ref) predetermined in relation to the temperature
of the outer environment and saved by the producer
based on the estimated temperature of the outer en-
vironment, to calculate the difference (AT,y) be-
tween the actual temperature of the air (T,y4) de-
tected by the temperature sensor (6) and said sec-
ond reference temperature value (T (), to compare
the calculated difference (AT,y) with at least one
threshold difference value (AT,¢) predetermined
and saved, and to categorize, based on the result of
the comparison, the amount of load in the drum
based on at least two predetermined categories and
wherein the control unit which is configured, in order
to estimate the load level in the drum (3), to compare
the difference (ATat) between the actual tempera-
ture (T,tq) Of the air exiting the drum (3) detected
by the temperature sensor (6) and said second ref-
erence temperature value (T o) with two different
threshold difference values (AT g1, AT g0)-

A laundry drying machine (1) as in Claim 1, charac-
terized by the control unit which is configured to
check if the temperature of the air exiting the drum
(3) detected by the temperature sensor (6) has
reached a threshold temperature value (T,:) prede-
termined based on the temperature level of the outer
environment and the load level in the drum after es-
timating the temperature level of the outer environ-
ment and the load level in the drum (3) and if, after
the control process, it is detected that said threshold
temperature value (T,)is reached, to finalize the dry-
ing process at the end of a specific time period after
the threshold temperature value (Ty) is reached,
wherein said time period is selected from a plurality
of time period values predetermined and saved
based on at least the outer environment temperature
level and the load level and corresponds to the de-
tected outer environment temperature level and the
load level in the drum (3).

A laundry drying machine (1) as in any one of the
above claims, characterized by the control unit
which is configured, in order to estimate the temper-
ature level of the environment outside the body (2),
to calculate the average temperature (T,,g) of the
air taken from the outer environment for a specific
amount of time before the heater (5) is activated,
compare the average temperature (T,,4) of the outer
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environment with at least one first reference temper-
ature value (T o) predetermined and saved by the
producer, and to select, based on the result of the
comparison, the corresponding outer environment
temperature category among at least two predeter-
mined categories.

A laundry drying machine (1) as in Claim 3, charac-
terized by the control unit which is configured to
compare the calculated average temperature value
ofthe outer environment (T, ) with two different first
reference temperature values (T4 (¢s1, T4 refo) in OF-
der to estimate the temperature level of the environ-
ment outside the body (2).

Patentanspriiche

1.

Ein Waschetrockner (1), umfasst einen Korper (2);
eine Trommel (3), die im Korper (2) positioniert ist,
die mindestens eine Lufteinlasséffnung und eine
Luftauslassoffnung aufweist und in der der Trock-
nungsprozess durchgefiihrt wird, mindestens einen
Ventilator (4), der Luft aus der AuRenumgebung an-
saugt und diese in Richtung der Trommel (3) leitet;
mindestens einen Heizer (5) zum Erwarmen der an-
gesaugten Umgebungsluft vor dem Eintritt in die
Trommel (3); einen Temperatursensor (6), der so
konfiguriert ist, dass er die Temperatur der aus der
Trommel (3) austretenden Luft erfasst; und mindes-
tens einen Luftauslass (7), der das Abfiihren der aus
der Trommel (3) austretenden Luft aus dem Korper
(2) ermdglicht, mindestens eine Steuereinheit, die
mitdem Temperatursensor (6) verbunden ist, um mit
diesem in Datenkommunikation zu stehen, und die
dazu konfiguriert ist, das Temperaturniveau der Um-
gebung auferhalb des Korpers (2) und das La-
dungsniveau in der Trommel (3) abzuschatzen, un-
ter Verwendung mindestens des vom Temperatur-
sensor (6) erfassten Temperaturwerts und ermogli-
chen die Durchfiihrung des Trocknungsprozesses
auf der Grundlage des geschatzten Temperaturni-
veaus der Umgebung aul3erhalb des Korpers (2) und
des geschatzten Beladungsgrads in der Trommel
(3), gekennzeichnet ist er dadurch, dass die Steu-
ereinheit so konfiguriert ist, dass sie prift, ob die
Temperatur der aus der Trommel (3) austretenden
Luft, die von dem Temperatursensor (6) erfasst wird,
einen Zieltemperaturwert (T2) erreicht, der auf der
Grundlage des Temperaturniveaus der &aufleren
Umgebung und des Beladungsniveaus in der Trom-
mel (3) nach dem Schéatzen des Temperaturniveaus
der auBeren Umgebung und des Beladungsniveaus
in der Trommel vorgegeben ist, und dass sie den
Trocknungsprozess beendet, wenn, nach dem Kon-
trollprozess festgestellt wird, dass der besagte Ziel-
temperaturwert (T2) erreicht ist, und die Kontrollein-
heit, die konfiguriert ist, um die Beladungsmenge in
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der Trommel (3) zu schatzen, einen zweiten Refe-
renztemperaturwert (T2,ref) zu bestimmen, der in
Bezug auf die Temperatur der dulReren Umgebung
vorbestimmt ist und vom Hersteller auf der Grund-
lage der geschatzten Temperatur der duferen Um-
gebung gespeichert wird, die Differenz (ATact) zwi-
schendertatsachlichen Temperatur derLuft(Tact1),
die von dem Temperatursensor (6) erfasst wird, und
dem zweiten Referenztemperaturwert (T2,ref) zu
berechnen, die berechnete Differenz (ATact) mit
mindestens einem Schwellendifferenzwert (ATref1)
zu vergleichen, der vorher festgelegt und gespei-
chert wurde, und zu kategorisieren, auf der Grund-
lage des Ergebnisses des Vergleichs die Menge der
Ladung in der Trommel auf der Grundlage von min-
destens zwei vorbestimmten Kategorien zu katego-
risieren, und wobei die Steuereinheit, die konfiguriert
ist, um das Ladungsniveau in der Trommel (3) ab-
zuschatzen, die Differenz (ATact) zwischen der Ist-
Temperatur (Tact1) der aus der Trommel (3) austre-
tenden Luft, die von der Temperaturmesseinrichtung
(T2, ref) erfasst wird, und der Ist-Temperatur (T2,
ref) zu vergleichen.

Ein Waschetrockner (1), wie in Anspruch 1 aufge-
fuhrt, ist dadurch gekennzeichnet, dass die Steu-
ereinheit so konfiguriert ist, dass sie prift, ob die
Temperatur der aus der Trommel (3) austretenden
Luft, die von dem Temperatursensor (6) erfasst wird,
einen Temperaturschwellenwert (T2’) erreicht hat,
der auf der Grundlage des Temperaturniveaus der
aufleren Umgebung und des Beladungsniveaus in
der Trommel nach dem Schatzen des Temperatur-
niveaus der auleren Umgebung und des Bela-
dungsniveaus in der Trommel (3) vorgegeben ist,
und wenn nach dem Kontrollprozess festgestellt
wird, dass der Schwellentemperaturwert (T2’) er-
reicht ist, den Trocknungsprozess am Ende einer
bestimmten Zeitspanne nach Erreichen des Schwel-
lentemperaturwerts (T2’) zu beenden, wobei die
Zeitspanne aus einer Vielzahl von Zeitspannenwer-
ten ausgewahlt wird, die auf der Grundlage zumin-
dest des aufleren Umgebungstemperaturniveaus
und des Beladungsniveaus vorbestimmtund gespei-
chert werden, und dem festgestellten duReren Um-
gebungstemperaturniveau und dem Beladungsni-
veau in der Trommel (3) entspricht.

Ein Waschetrockner (1), wie in einem der vorherigen
Anspriichen aufgefiihrt, ist dadurch gekennzeich-
net, dass die Steuereinheit konfiguriert ist, um das
Temperaturniveau der Umgebung aulRerhalb des
Korpers (2) abzuschatzen, die durchschnittliche
Temperatur (Tavg) der Luft zu berechnen, die der
aufleren Umgebung flr eine bestimmte Zeitspanne
entnommen wird, bevor der Heizer (5) aktiviert wird,
die durchschnittliche Temperatur (Tavg) der aulRe-
ren Umgebung mit mindestens einem ersten Refe-
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renztemperaturwert (T1, refl) zu vergleichen, der
durch den Hersteller vorbestimmt und gespeichert
wird, und auf der Grundlage des Ergebnisses des
Vergleichs die entsprechende Temperaturkategorie
der auleren Umgebung unter mindestens zwei vor-
bestimmten Kategorien auszuwahlen.

Ein Waschetrockner (1), wie in Anspruch 3 aufge-
fuhrt, ist dadurch gekennzeichnet, dass die Steu-
ereinheit so konfiguriert ist, dass sie den berechne-
ten durchschnittlichen Temperaturwert der auf3eren
Umgebung (Tavg) mit zwei verschiedenen ersten
Referenztemperaturwerten (T1,ref1, T1,ref2) ver-
gleicht, um das Temperaturniveau der Umgebung
aullerhalb des Korpers (2) zu schatzen.

Revendications

Une machine de séchage du linge (1) comprenant
un corps (2) ; un tambour (3) qui est positionné dans
le corps (2), qui a au moins une ouverture d’entrée
d’air et une ouverture de sortie d’air et dans lequel
le processus de séchage est réalisé ; au moins un
ventilateur (4) qui aspire I'air de I'environnement ex-
térieur et le dirige vers le tambour (3) ; au moins un
dispositif de chauffage (5) pour chauffer I'airambiant
qui est aspiré avant d’entrer dans le tambour (3) ; un
capteur de température (6) qui est configuré pour
détecter la température de I'air qui sort du tambour
(3) ; etau moins une sortie d’air (7) qui permet a l'air
sortant du tambour (3) d’étre évacué du corps (2),
au moins une unité de commande qui est connectée
au capteur de température (6) de maniére a étre en
communication de données avec lui et qui est con-
figurée pour estimer le niveau de température de
I’'environnement al’extérieur du corps (2) etle niveau
de charge dans le tambour (3) en utilisant au moins
la valeur de température détectée par le capteur de
température (6), et permettre au processus de sé-
chage d’étre réalisé sur la base du niveau de tem-
pérature estimé de I'environnement extérieur du
corps (2) et du niveau de charge estimé dans le tam-
bour (3) caractérisé par l'unité de contréle qui est
configurée pour vérifier si la température de I'air sor-
tant du tambour (3) détectée par le capteur de tem-
pérature (6) atteint une valeur de température cible
(T,) prédéterminée sur la base du niveau de tempé-
rature de I'environnement extérieur et du niveau de
charge dans le tambour (3) aprés avoir estimé le
niveau de température de I'environnement extérieur
et le niveau de charge dans le tambour et pour fina-
liser le processus de séchage si, aprés le processus
de controle, il est détecté que ladite valeur de tem-
pérature cible (T,) est atteinte et I'unité de controle
qui est configurée, afin d’estimer la quantité de char-
ge dans le tambour (3), pour déterminer une deuxie-
me valeur de température de référence (T ¢f) Pré-
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déterminée par rapport a la température de I'envi-
ronnement extérieur et sauvegardée par le produc-
teur sur la base de la température estimée de I'en-
vironnement extérieur, pour calculer la différence
(AT ,¢t) entre la température réelle de l'air (AT .4)
détectée par le capteur de température (6) et ladite
deuxiéme valeur de température de référence
(T2, ref), comparer la différence calculée (AT,) avec
au moins une valeur seuil de différence (AT 1) pré-
déterminée et enregistrée, et classer, surla base du
résultat de la comparaison, la quantité de charge
dans le tambour en fonction d’au moins deux caté-
gories prédéterminées et dans lequel I'unité de com-
mande qui est configurée pour estimer le niveau de
charge dans le tambour (ATref1) peut étre utilisée
pour calculer le niveau de charge dans le tambour
(ATref1), pour estimer le niveau de charge dans le
tambour (3), a comparer la différence (ATact entre la
température réelle (T 1) de I'air sortant du tambour
(3) détectée par le capteur de température (6) et la-
dite deuxieme valeur de température de référence
(T2 rer) @avec deux valeurs de différence de seuil dif-
férentes (AT i1, AT et2)-

Une machine de séchage du linge (1) selon la dé-
claration 1, caractérisée par I'unité de commande
qui est configurée pour vérifier si la température de
I'air sortant du tambour (3) détectée par le capteur
de température (6) a atteint une valeur de tempéra-
ture seuil (T,) prédéterminée en fonction du niveau
de température de I'environnement extérieur et du
niveau de charge dans le tambour aprés avoir estimé
le niveau de température de I'environnement exté-
rieur et le niveau de charge dans le tambour (3) et
si, aprés le processus de contrble, il est détecté que
ladite valeur de température seuil (T,) est atteinte,
pour finaliser le processus de séchage a la fin d’'une
période de temps spécifique aprés que la valeur de
température seuil (T, ) est atteinte, dans laquelle la-
dite période de temps est sélectionnée parmi une
pluralité de valeurs de période de temps prédéter-
minées et sauvegardées sur la base au moins du
niveau de température de I'environnement extérieur
et du niveau de charge et correspond au niveau de
température de I'’environnement extérieur détecté et
au niveau de charge dans le tambour (3).

Une machine de séchage du linge (1) selon l'une
quelconque des déclarations précédentes, caracté-
risée par I'unité de commande qui est configurée,
pour estimer le niveau de température de I'environ-
nement extérieur ala caisse (2), pour calculer la tem-
pérature moyenne (Tavg) de l'air prélevé dans I'en-
vironnement extérieur pendant un laps de temps dé-
terminé avant I'activation du dispositif de chauffage
(5), comparer latempérature moyenne (T,4) de I'en-
vironnement extérieur avec au moins une premiere
valeur de température de référence (Ty roq4) prédeé-
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terminée et enregistrée par le producteur, et sélec-
tionner, sur la base du résultat de la comparaison,
la catégorie de température de I'environnement ex-
térieur correspondante parmi au moins deux caté-
gories prédéterminées.

Une machine de séchage du linge (1) selon la dé-
claration 3, caractérisée par l'unité de commande
qui est configurée pour comparer la valeur de tem-
pérature moyenne calculée de I'environnement ex-
terieur (T,,q) avec deux premieres valeurs de tem-
pérature de référence différentes (T, 1er1, T4 rerp) &fin
d’estimer le niveau de température de I'’environne-
ment a I'extérieur du corps (2).
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