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Description

[0001] The presentinvention relates to a laundry dryer
having the feature of spraying water into the drum.
[0002] The laundry dryers may have wrinkle-reduction
functions as an additional feature. One of the methods
to reduce the wrinkles in the laundry in the drum is to
spray water into the drum at certain intervals. The certain
amount of water required to be sprayed into the drum
during the program must be stored at a region of the
laundry dryer. The stored water is delivered into the drum
by means of a pump, delivery lines and nozzles. In the
state of the art laundry dryers, the water generally con-
densed from the air circulation duct by means of the heat
exchanger is collected in a collection receptacle. By
means of the pump, the water collected in the collection
receptacle is delivered into the water tank which can be
emptied of the water by being manually removed from
the body of the laundry dryer by the user. In some of the
laundry dryers wherein water is sprayed into the drum,
the water in the water tank is delivered to the nozzle. In
some of the laundry dryers, there is a reservoir separate
from the water tank and the collection receptacle. The
water is delivered into the reservoir from the water tank
or the collection receptacle. The water in the reservoir is
transferred to the nozzle to be sprayed into the drum.
The cost of these systems is very high since more than
one pump is used.

[0003] In the International Patent Application No.
W02020015914, a laundry dryer is disclosed, wherein
the condensate is sprayed into the drum. EP 2 520 706
A2 discloses a laundry dryer with the features of the pre-
amble of claim 1.

[0004] The aim of the present invention is the realiza-
tion of a laundry dryer wherein the condensate is con-
trolled in an effective and cost-efficient manner and water
is sprayed into the drum.

[0005] The laundry dryer of the present invention com-
prises a body; a drum which is disposed in the body; an
air circulation duct which provides the delivery of air into
the drum; a heat exchanger which is provided on the air
circulation duct and which dehumidifies the drying air de-
livered onto the laundry; a collection receptacle wherein
the water condensed in the air circulation duct is collect-
ed; a water tank which can be manually removed from
the body and emptied of water by the user; a delivery line
which extends between the water tank and the collection
receptacle; a nozzle which enables the water to be
sprayed into the drum; a spraying line which extends be-
tween the collection receptacle and the nozzle such that
the water is delivered to the nozzle; a valve which con-
nects the spraying line and the collection receptacle or
the delivery line and the collection receptacle to each
other; and a pump which is disposed in the collection
receptacle.

[0006] The laundry dryer of the present invention fur-
ther comprises a liquid level sensor which measures the
level of the liquid in the collection receptacle, and a con-
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trol unit which controls the valve and the pump so as to
send the water in the collection receptacle to the water
tank when the data received from the liquid level sensor
is equal to a threshold value predetermined by the pro-
ducer or exceeds said first threshold value. Depending
on the humidity of the laundry loaded into the drum, the
amount of water condensed during the drying process
varies. When the amount of water in the collection recep-
tacle reaches a first threshold value predetermined by
the producer, the control unit activates the pump and
controls the valve such that the collection receptacle is
in fluid communication with the water tank. The amount
of water above the first threshold value is delivered to
the water tank. The pump is operated until the liquid level
falls below the first threshold value. Thus, the water in
the collection receptacle is prevented from overflowing
from the receptacle in a manner to reach the components
in the laundry dryer, and the safety of the laundry dryer
is improved.

[0007] In an embodiment of the present invention, the
laundry dryer comprises a humidity sensor. When the
value received from the humidity sensor falls below a
predetermined value, the control unit decides that the
laundry in the drum is dry, and the drying process is ter-
minated. After the drying process is terminated, the con-
trol unit activates the pump, and simultaneously, the
valve is controlled such that the collection receptacle is
in fluid communication only with the delivery line. The
pump is operated until the amount of water in the collec-
tion receptacle reaches a third threshold value. Thus, the
water in the collection receptacle is prevented from being
kept therein in a manner to get dirty. Consequently, the
problems of hygiene which may occur as aresult of spray-
ing the old water into the drum during the next drying
process are prevented.

[0008] In an embodiment of the present invention, the
laundry dryer comprises the control unit which controls
the valve so as to allow liquid passage between the col-
lection receptacle and the spraying line when the amount
of water only in the collection receptacle is equal to the
third threshold value or exceeds the third threshold value.
The third threshold value can be a constant value.
[0009] In an embodiment of the present invention, the
laundry dryer comprises the control unit which activates
the pump when the amount of water only in the collection
receptacle is equal to the third threshold value or exceeds
the third threshold value. Thus, the insufficient amount
of water is prevented from being sprayed into the drum
when the amount of water collected in the collection re-
ceptacle is below the third threshold value.

[0010] By means of the present invention, a laundry
dryer is realized, wherein the water condensed in the air
circulation duct is enabled to be delivered into the drum
or stored in a suitable place in a cost-efficient manner.
[0011] The advantages of the laundry dryer of the
present invention will be disclosed with the detailed de-
scription of the embodiments with reference to the ac-
companying figure, where:
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Figure 1 - is the schematic view of the laundry dryer
in an embodiment of the present invention.
Figure 2 - is the schematic view of the laundry dryer
in an embodiment of the present invention.

[0012] The following numerals are referred to in the
description of the present invention:

. Laundry dryer

. Body

Drum

. Air circulation duct

. Heat exchanger

. Collection receptacle
. Delivery line

. Water tank

9. Spraying line

10. Nozzle

11. Valve

12. Pump

13. Liquid level sensor
14. Control unit

15. Humidity sensor

O NG WN

[0013] The laundry dryer (1) comprises a body (2); a
drum (3) which is disposed in the body (2) and wherein
the laundry is loaded; an air circulation duct (4) which
provides the delivery of the drying air into the drum (3);
a heat exchanger (5) which is provided on the air circu-
lation duct (4) and which condenses the humidity in the
air; a collection receptacle (6) wherein the water con-
densed by the heat exchanger (5) is collected; a water
tank (8) which is connected to the collection receptacle
(6) in fluid communication by means of a delivery line (7);
a spraying line (9) which extends between the collection
receptacle (6) and the drum (6); at least one nozzle (10)
which is provided at the end of the spraying line (9) and
which enables the water to be sprayed into the drum (3);
a valve (11) which connects the collection receptacle (6)
and the delivery line (7) as well as the collection recep-
tacle (6) and the spraying line (9) to each other; and a
pump (12) which provides the delivery of the water in the
collection receptacle (6) to the water tank (8) and/or the
nozzle (10). The heated drying air is sent onto the humid
laundry loaded into the drum (3). The drying air dehu-
midifies the laundry, thus performing the drying process.
When passed over the heat exchanger (5) with a cold
surface, the humid drying air condenses and lose some
of its humidity. The water condensed in the air circulation
duct (4) is collected in a collection receptacle (6). The
laundry dryer (1) comprises a water tank (8) which is
disposed in the body (2) and which can be emptied of
water therein by the user. The water tank (8)is connected
to the collection receptacle (6) by means of a delivery
line (7). A sprayingline (9) extends between the collection
receptacle (6) and the drum (3). By means of the nozzle
(10) provided at the end of the spraying line (9), the water
collected in the collection receptacle (6) is sprayed into
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the drum (3) at the times determined according to the
selected drying program. In the preferred version of the
present invention, the valve (11) is a three-way valve
(11). When the pump (12) is activated as the valve (11)
closes the connection between the collection receptacle
(6) and the spraying line (9) while opening the connection
between the collection receptacle (6) and the delivery
line (7), the water in the collection receptacle (6) is de-
livered to the water tank (8). When the pump (12) is ac-
tivated as the valve (11) closes the connection between
the collection receptacle (6) and the delivery line (7) while
opening the connection between the collection recepta-
cle (6) and the spraying line (9), the water in the collection
receptacle (6) is delivered to the nozzle (10).

[0014] The laundry dryer (1) of the present invention
comprises a liquid level sensor (13) which measures the
level of the water in the collection receptacle (6), and a
control unit (14) which controls the valve (11) and the
pump (12) so as to deliver the water in the collection
receptacle (6) to the water tank (8) or the nozzle (10) and
which controls the valve (11) and the pump (12) so as to
deliver the water from the collection receptacle (6) to the
water tank (8) when the liquid level in the collection re-
ceptacle (6) exceeds a first threshold value predeter-
mined by the producer. The pump (12) and the valve (11)
are controlled by the control unit (14). Thus, the water
collected in the collection receptacle (6) can be delivered
to the water tank (8) and the nozzle (10) by means of a
single pump (12) and a single valve (11). In the collection
receptacle (6), a liquid level sensor (13) is provided,
which measures the liquid level therein. When the liquid
level in the collection receptacle (6) exceeds a first
threshold value predetermined by the producer, the con-
trol unit (14) controls the valve (11) so as to connect the
collection receptacle (6) to the delivery line (7) and op-
erates the pump (12). The valve (11) and the pump (12)
are controlled such that the water in the collection recep-
tacle (6) is delivered to the water tank (8) until the liquid
level in the collection receptacle (6) falls below the first
threshold value. The water collected in the collection re-
ceptacle (6) is kept in the collection receptacle (6) during
the drying process until the liquid level reaches the first
threshold value. Thus, it is ensured that the water to be
delivered to the nozzle (10) when the water is required
to be sprayed into the drum (3) depending on the type of
the selected program is kept ready in the collection re-
ceptacle (6). The amount of water to be sprayed into the
drum (3) varies depending on the fabric type and amount
of the laundry loaded into the drum (3). Depending on
the fabric type entered via the control panel by the user
and the weight of the laundry, the control unit (14) deter-
mines the amount of water to be delivered into the drum
(3) during the drying process. In a preferred embodiment
of the present invention, the first threshold value is equal
to or above the highest amount of water possible deter-
mined by the control unit (14) depending on the fabric
type and the weight. In a version of the present invention,
the first threshold value is selected to correspond to a
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volume of approximately 300 milliliters.

[0015] Inanotherembodimentofthe presentinvention,
the laundry dryer (1) comprises a humidity sensor (15)
which is provided in the body (2), and the control unit (14)
which terminates the drying process when the humidity
value received from the humidity sensor (15) falls below
a predetermined value, which, after the termination of
the drying process, processes the data received from the
liquid level sensor (13) and operates the pump (12) until
the amount of water in the collection receptacle (6) falls
below a predetermined second threshold value and
which closes the valve (11) between the collection re-
ceptacle (6) and the spraying line (9) and controls the
valve (11) such that the collection receptacle (6) is in fluid
communication with the delivery line (7). The humidity
sensor (15) is positioned so as to face the inner volume
of the drum (3) and to contact the laundry. By using the
data received from the humidity sensor (15), the humidity
of the laundry is determined. When the humidity of the
laundry falls below a certain level, the control unit (14)
terminates the drying process. After the termination of
the drying process, the control unit (14) controls the valve
(11) so as to close the connection between the collection
receptacle (6) and the spraying line (9) while allowing
liquid passage between the collection receptacle (6) and
the delivery line (7), and operates the pump (12). The
pump (12)is operated until the water levelin the collection
receptacle (6) falls below a second threshold value pre-
determined by the producer. In a preferred version of the
presentinvention, the second threshold value is selected
as 0 or as a value close to 0. Thus, it is ensured that no
water remains in the collection receptacle (6) after the
end of the drying process. Consequently, the generation
ofbad odorsin the laundry dryer (1) is prevented by keep-
ing no water in the collection receptacle (6).

[0016] Inanotherembodimentofthe presentinvention,
the laundry dryer (1) comprises the control unit (14) which
controls the valve (11) so as to interrupt the fluid com-
munication between the collection receptacle (6) and the
spraying line (9) until the liquid level in the collection re-
ceptacle (6) reaches a third threshold value predeter-
mined by the producer. The third threshold value corre-
sponds to the amount of water to be sprayed into the
drum (3) depending on the selected program. The third
threshold value is calculated by the control unit (14) de-
pending on the type of the program selected by the user
via the control panel and/or the weight of the laundry. For
example, when the user wants to dry a single cotton shirt,
the amount of water to be sprayed into the drum (3) is
40 ml. In this case, the third threshold value is 40 ml. The
valve (11) is controlled so as to interrupt the fluid com-
munication between the collection receptacle (6) and the
spraying line (9) until the amount of water in the collection
receptacle (6) reaches 40 ml. Thus, sufficient amount of
water for the selected program is ensured to be sprayed
into the drum (3).

[0017] In an embodiment of the present invention, the
control unit (14) prevents the operation of the pump (12)
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until the liquid level in the collection receptacle (6) reach-
es a third threshold level predetermined by the producer.
When sufficient amount of water to be sprayed into the
drum (3) depending on the selected program is not
present in the collection receptacle (6), the control unit
(14) does not activate the pump (12). Thus, it is ensured
to spray sufficient amount of water into the drum (3).
[0018] By means of the present invention, a laundry
dryer (1) is realized, wherein the condensate collected
in the collection receptacle (6) is delivered to the nozzle
(10) so as to be sprayed into the drum (3) or to the water
tank (8) so as to be emptied by means of the control unit
(14) controlling a single pump (12) and a single valve
(11) according to the data received from the liquid level
sensor (13).

Claims

1. Alaundry dryer (1) comprising a body (2); a drum
(3) which is disposed in the body (2) and wherein
the laundry is loaded; an air circulation duct (4) which
is configured to provide the delivery of the drying air
into the drum (3); a heat exchanger (5) which is pro-
vided on the air circulation duct (4) and which is con-
figured to condense the humidity in the air; a collec-
tion receptacle (6) wherein the water condensed by
the heat exchanger (5) is collected; a water tank (8)
which is connected to the collection receptacle (6)
in fluid communication by means of a delivery line
(7); a spraying line (9) which extends between the
collection receptacle (6) and the drum (6); at least
one nozzle (10) which is provided at the end of the
spraying line (9) and which is configured to enable
the water to be sprayed into the drum (3); and apump
(12) which is configured to provide the delivery of
the water in the collection receptacle (6) to the water
tank (8) and/or the nozzle (10), characterized by
further comprising a valve (11) which connects the
collection receptacle (6) and the delivery line (7) as
well as the collection receptacle (6) and the spraying
line (9) to each other and a liquid level sensor (13)
which is configured to measure the level of the water
in the collection receptacle (6), and a control unit (14)
which is configured to control the valve (11) and the
pump (12) so as to deliver the water in the collection
receptacle (6) to the water tank (8) or the nozzle (10)
and which is configured to control the valve (11) and
the pump (12) so as to deliver the water from the
collection receptacle (6) to the water tank (8) when
the liquid level in the collection receptacle (6) ex-
ceeds a first threshold value predetermined by the
producer and which is configured to control the valve
(11) so as to interrupt the fluid communication be-
tween the collection receptacle (6) and the spraying
line (9) until the liquid level in the collection recepta-
cle (6) reaches a third threshold value predetermined
by the producer .
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A laundry dryer (1) as in Claim 1, characterized by
a humidity sensor (15) which is provided in the body
(2), and the control unit (14) which terminates the
drying process when the humidity value received
from the humidity sensor (15) falls below a predeter-
mined value, which, after the termination of the dry-
ing process, processes the data received from the
liquid level sensor (13) and operates the pump (12)
until the amount of water in the collection receptacle
(6)falls below a predetermined second threshold val-
ue and which, when the pump (12) is operated, clos-
es the valve (11) between the collection receptacle
(6) and the spraying line (9) and controls the valve
(11) such that the collection receptacle (6) is in fluid
communication with the delivery line (7) until the lig-
uid level in the collection receptacle (6) reaches a
third threshold value predetermined by the producer.

A laundry dryer (1) as in Claim 1, characterized by
the control unit (14) which prevents the operation of
the pump (12) until the liquid level in the collection
receptacle (6) reaches a third threshold level.

Patentanspriiche

1.

Ein Waschetrockner (1) umfasst einen Korper (2);
eine Trommel (3), die in dem Kérper (2) angeordnet
ist und in die die Wasche geladen wird; eine Luftzir-
kulationsleitung (4), die so konfiguriert ist, dass sie
die Zufuhr der Trocknungsluft in die Trommel (3) be-
reitstellt; einen Warmetauscher (5), der an der Luft-
zirkulationsleitung (4) vorgesehen ist und der dazu
konfiguriert ist, die Feuchtigkeit in der Luft zu kon-
densieren; einen Sammelbehalter (6), in dem das
durch den Warmetauscher (5) kondensierte Wasser
gesammelt wird; einen Wassertank (8), der mittels
einer Forderleitung (7) mit dem Sammelbehalter (6)
in Fluidverbindung steht; eine Sprihleitung (9), die
sich zwischen dem Sammelbehélter (6) und der
Trommel (6) erstreckt; mindestens eine am Ende der
Sprihleitung (9) vorgesehene Duse (10), die so kon-
figuriert ist, dass sie das Sprihen des Wassers in
die Trommel (3) ermdglicht; und eine Pumpe (12),
die so konfiguriert ist, dass sie das Wasser in dem
Sammelbehalter (6) zu dem Wassertank (8)
und/oder der Duse (10) liefert, gekennzeichnet ist
es dadurch, dass ferner ein Ventil (11), das den
Sammelbehalter (6) und die Forderleitung (7) sowie
den Sammelbehalter (6) und die Sprihleitung (9)
miteinander verbindet, und ein Fillstandssensor
(13) umfasst, die dazu konfiguriert ist, den Pegel des
Wassers in dem Sammelbehalter (6) zu messen,
und eine Steuereinheit (14), die konfiguriert ist, um
das Ventil (11) und die Pumpe (12) zu steuern, um
das Wasser im Sammelbehélter (6) dem Wasser-
tank (8) oder der Dise (10) zuzufiihren und das dazu
konfiguriert ist, das Ventil (11) und die Pumpe (12)
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zu steuern, um das Wasser aus dem Sammelbehal-
ter (6) in den Wassertank (8) zu férdern, wenn der
Flissigkeitsstand im Sammelbehalter (6) einen vom
Hersteller vorgegebenen ersten Schwellenwert
Uberschreitet und das so konfiguriertist, dass es das
Ventil (11) steuert, um die Fluidverbindung zwischen
dem Sammelbehélter (6) zu unterbrechen und der
Spruhleitung (9) bis der Flissigkeitsspiegel im Sam-
melbehalter (6) einen vom Hersteller vorgegebenen
dritten Schwellwert erreicht.

Ein Waschetrockner (1), wie in Anspruch 1 aufge-
fuhrt, ist dadurch gekennzeichnet, dass ein
Feuchtigkeitssensor (15), der im Koérper (2) vorge-
sehen ist, und die Steuereinheit (14), die den Trock-
nungsprozess beendet, wenn der von dem Feuch-
tigkeitssensor (15) empfangene Feuchtigkeitswert
unter einen vorbestimmten Wert fallt, die nach Be-
endigung des Trocknungsvorgangs die vom Fill-
standssensor (13) empfangenen Daten verarbeitet
und die Pumpe (12) solange betreibt, bis die Was-
sermenge im Sammelbehalter (6) einen vorgegebe-
nen zweiten Schwellwert unterschreitet und die bei
Betrieb der Pumpe (12) das Ventil (11) zwischen
dem Sammelbehalter (6) und der Spritzleitung (9)
schlie3t und das Ventil (11) so steuert, dass der
Sammelbehalter (6) in Flissigkeitsverbindung mit
der Forderleitung (7) bis der Flissigkeitsspiegel im
Sammelbehalter (6) einen vom Hersteller vorgege-
benen dritten Schwellenwert erreicht.

Ein Waschetrockner (1), wie in Anspruch 1 aufge-
fuhrt, ist dadurch gekennzeichnet, dass die Steu-
ereinheit (14), die den Betrieb der Pumpe (12) ver-
hindert, bis der Flissigkeitspegel im Sammelbehal-
ter (6) einen dritten Schwellenpegel erreicht.

Revendications

Un séche-linge (1) comprenant un corps (2) ; un
tambour (3) qui est disposé dans le corps (2) et dans
lequel le linge est chargé ; un conduit de circulation
d’air (4) qui est configuré pour assurer la fourniture
de I'air de séchage dans le tambour (3) ;un échan-
geur de chaleur (5) qui est prévu sur le conduit de
circulation d’air (4) et qui est configuré pour conden-
ser 'humidité dans l'air ; un réceptacle de collecte
(6) dans lequel I'eau condensée par I'échangeur de
chaleur (5) est collectée ; un réservoir d’eau (8) qui
est relié au réceptacle de collecte (6) en communi-
cation fluidique au moyen d’une ligne d’alimentation
(7);une conduite de pulvérisation (9) qui s’étend en-
tre le réceptacle de collecte (6) et le tambour (6) ; au
moins une buse (10) qui est prévue a I'extrémité de
la conduite de pulvérisation (9) et qui est configurée
pour permettre la pulvérisation de I'eau dans le tam-
bour (3) ; et une pompe (12) qui est configurée pour
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fournir la livraison de I'eau dans le réceptacle de col-
lecte (6) au réservoir d’eau (8) et/ou a la buse (10),
caractérisé par la fait qu’il comprend en outre une
vanne (11) qui connecte le réceptacle de collecte (6)
et la ligne de livraison (7) ainsi que le réceptacle de
collecte (6) etlaligne de pulvérisation (9) 'unal’autre
et un capteur de niveau de liquide (13) qui est con-
figuré pour mesurer le niveau de I'’eau dans le ré-
ceptacle de collecte (6), et une unité de commande
(14) qui est configurée pour commander la vanne
(11) et la pompe (12) afin de délivrer 'eau dans le
récipient de collecte (6) au réservoir d’eau (8) ou a
la buse (10) et qui est configurée pour commander
la vanne (11) et la pompe (12) afin de délivrer I'eau
du récipient de collecte (6) au réservoir d’eau (8)
lorsque le niveau de liquide dans le récipient de col-
lecte (6) dépasse une premiére valeur seuil prédé-
terminée par le producteur et qui est configurée pour
commander la vanne (11) afin d’interrompre la com-
munication fluidique entre le récipient de collecte (6)
et la ligne de pulvérisation. le récipient de collecte
(6) dépasse une premiére valeur seuil prédétermi-
née par le producteur et qui est configuré pour com-
mander la vanne (11) de maniére a interrompre la
communication fluidique entre le récipient de collec-
te (6) et la ligne de pulvérisation (9) jusqu’a ce que
le niveau de liquide dans le récipient de collecte (6)
atteigne une troisieme valeur seuil prédéterminée
par le producteur.

Un séche-linge (1) selon la déclaration 1, caracté-
risé par un capteur d’humidité (15) qui est prévu
dans le corps (2), et 'unité de commande (14) qui
termine le processus de séchage lorsque la valeur
d’humidité recue du capteur d’humidité (15) tombe
en dessous d’une valeur prédéterminée, qui, aprés
la fin du processus de séchage, traite les données
regues du capteur de niveau de liquide (13) et fait
fonctionner la pompe (12) jusqu’a ce que la quantité
d’eau dans le récipient de collecte (6) tombe en des-
sous d’'une deuxieme valeur seuil prédéterminée et
qui, lorsque la pompe (12) est actionnée, ferme la
vanne (11) entre le réceptacle de collecte (6) et la
ligne de pulvérisation (9) et commande la vanne (11)
de telle sorte que le réceptacle de collecte (6) soit
en communication fluidique avec la ligne de distri-
bution (7) jusqu’a ce que le niveau de liquide dans
le réceptacle de collecte (6) atteigne une troisieme
valeur seuil prédéterminée par le producteur.

Un seche-linge (1) comme dans la déclaration 1, ca-
ractérisé par I'unité de commande (14) qui empé-
che le fonctionnement de la pompe (12) jusqu’a ce
que le niveau de liquide dans le réceptacle de col-
lecte (6) atteigne un troisieme niveau de seuil.
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