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Description

[0001] The present invention relates to a household
appliance wherein the drying efficiency is increased and
the energy consumption is reduced.

[0002] In household appliances like the dishwasher
and dryer, the use of zeolite as the desiccant material,
especially as the reversible desiccant material, is known
for the aim of increasing the drying efficiency and provid-
ing energy saving.

[0003] Inthese state of the art embodiments, the dish-
washer comprises a receptacle housing the zeolite and
that is connected to the washing tub with an inlet and an
outlet. In these embodiments, the wash water is heated
by operating the heater disposed in the vicinity of the
receptacle in the main washing step. At this moment, the
fan is operated and the air received from inside the wash-
ing tubis passed over the receptacle. In the main washing
step, the zeolite releases the retained moisture and thus
completes its regeneration. In the drying step, the humid
air sucked from the washing tub by means of the fan, is
confined by the zeolite that has completed its regenera-
tion in the main washing step while passing through the
receptacle and that has become usable again. The de-
humidified processing air is directed to the washing tub
again, thus creating an air circulation.

[0004] The zeolite must be heated to high tempera-
tures (200°C) by means of an additional heater disposed
inside or in the vicinity thereof so as to become usable
again in the next drying step by completing its regener-
ation. The heater operated during this process results in
the increase of energy consumption. When a super ab-
sorbent polymer is used instead of zeolite, the regener-
ation time shortens and thermal energy required for the
regeneration decreases since the super absorbent pol-
ymer can be regenerated at low temperatures. However,
the structure of the super absorbent polymer easily de-
teriorates at high temperatures.

[0005] In the state of the art British Patent Application
No. GB2284164, regeneration of hygroscopic material in
a laundry drying appliance is disclosed.

[0006] Inthe state ofthe art German Patent Application
No. DE3626887, an appliance in which an adsorptive
desiccant (5) is used to dehumidify the process air and
the use of thermal energy is described.

[0007] Inthe state ofthe art German Patent Application
No. DE102008043933, adishwasher is explained where-
in control of the sorption material realized using electronic
components.

[0008] Inthe state ofthe art German Patent Application
No. DE102005004097, adishwasher is explained where-
in the data of a sensing means which monitors the status
of the sorption material influences the rinsing program.
[0009] Inthe state ofthe art German Patent Application
No. DE10353774, adishwasher is explained wherein the
air is passed over the desiccant in the drying step.
[0010] The aim of the present invention is the realiza-
tion of a household appliance wherein the drying efficien-
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cy is increased and the energy consumption is de-
creased.

[0011] The household appliance realized in order to
attain the aim of the present invention, explicated in the
first claim and the respective claims thereof, comprises
a tub wherein the drying and/or washing processes are
performed, an inlet port providing the entry of air into the
tub, an outlet port providing the exit of the air from the
tub, a channel extending between the inlet port and the
outlet port so as to be outside the tub, a fan situated on
the channel, a receptacle disposed on the channel, a
heater placed in the receptacle or within its vicinity, and
a desiccant that is situated inside the receptacle and that
is super absorbent polymer. Thanks to the thermophys-
ical property of the super absorbent polymer, the humid
air is dehumidified by the super absorbent polymer and
thendirected into the tub again. By means of this process,
an effective drying process is realized by evaporating the
water on the dishes. The super absorbent polymer reach-
ing the saturation point during moisture retaining is re-
generated in the next washing step by means of a heater
disposed in the vicinity thereof and becomes usable
again. The household appliance of the present invention
comprises a temperature sensor that enables the tem-
perature inside the receptacle to be measured and a con-
trol unit that controls the temperature inside the recepta-
cle. By comparing aregeneration temperature upper val-
ue predetermined by the producer with the receptacle
temperature, the control unit prevents the receptacle
temperature from exceeding the regeneration tempera-
ture upper value. Thus, the temperature is prevented
from increasing more than required and from deteriorat-
ing the structure of the super absorbent polymer. Since
the heat requirement for the endothermic regeneration
process of the super absorbent polymer is low, energy
saving is provided by operating the heater in a controlled
manner.

[0012] In an embodiment of the present invention, the
control unit enables the temperature inside the recepta-
cle to be kept above the regeneration temperature lower
value. Thus, the regeneration temperature lower value
required for the regeneration process to start is provided.
[0013] In an embodiment of the present invention, the
control unit deactivates the heater when the temperature
inside the receptacle exceeds the regeneration temper-
ature upper value predetermined by the producer. Thus,
the structure of the super absorbent polymeris prevented
from deteriorating due to high temperatures and the
moisture retaining capacity thereof is maintained.
[0014] In an embodiment of the present invention, the
control unit activates the heater in order to increase the
temperature inside the receptacle to the regeneration
temperature lower value predetermined by the producer.
Thus, temperature values required for the realization of
the regeneration process are reached.

[0015] In an embodiment of the present invention, the
controlunitincreases the rotational speed of the fanwhen
the temperature inside the receptacle reaches the regen-
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eration temperature upper value predetermined by the
producer. Swept from over the surface of the heater, the
air, the speed of which is increased by means of the fan,
passes over the super absorbent polymer without getting
too hot and the temperature, the super absorbent poly-
mer is subject to, is decreased. Thus, the thermal deg-
radation of the super absorbent polymer is prevented.
According to the presentinvention, the regeneration tem-
perature of the desiccant is between 50°C and 100°C.
The regeneration duration and the thermal energy re-
quired for regeneration decrease thanks to the property
of the desiccant being able to be regenerated at low tem-
peratures. Furthermore, the need for using high temper-
ature resistant components is eliminated and thus mate-
rial cost is reduced. According to the present invention,
the glass transition temperature of the desiccant is be-
tween 20°C and 40°C. The moisture retaining capacity
of the desiccant with high flexibility and low glass transi-
tion temperature is high.

[0016] In an embodiment of the present invention, the
receptacle is produced from a material with high thermal
conductivity. Consequently, heat loss during heat trans-
fer from the heater situated in the vicinity of the receptacle
to the desiccant is decreased.

[0017] In an embodiment of the present invention, the
heater is disposed at a place in the vicinity of the recep-
tacle, in a direction perpendicular to the air flow. Thus,
almost all desiccant particles are facilitated to be regen-
erated since ahomogeneous heatdistributionis provided
inside the receptacle. The total desiccation capacity of
the desiccantincreases in the next drying step and hence
a more effective drying is provided.

[0018] The household appliance realized in order to
attain the aim of the present invention is illustrated in the
attached figures, where:

Figure 1 - is the schematic view of the household
appliance of the present invention.

[0019] The elements illustrated in the figure are num-
bered as follows:

1. Household appliance
2. Tub

3. Inlet port

4. Outlet port

5. Channel

6. Fan

7. Heater

8. Receptacle

($]

10

15

20

25

30

35

40

45

50

55

9. Desiccant
10. Temperature sensor
11. Control unit

[0020] The following symbols are used for explicating
the household appliance (1) of the present invention:

* rt;st: @ regeneration temperature upper value prede-
termined by the producer

* rty aregeneration temperature lower value prede-
termined by the producer

* Ty temperature inside the receptacle

[0021] The household appliance (1) comprises a tub
(2) wherein the washing and/or the drying process is per-
formed, an inlet port (3) providing the entry of air into the
tub (2), an outlet port (4) enabling the air in the tub (2) to
be discharged outside, a channel (5) extending between
the inlet port (3) and the outlet port (4) so as to remain
outside the tub (2), a fan (6) disposed on the channel (5),
areceptacle (8) situated on the channel (5), a heater (7)
disposed inside or in the vicinity of the receptacle (8),
and a desiccant (9) that is situated inside the receptacle
(8) and that is a super absorbent polymer. The humid air
received from the tub (2) by means of the inlet port (3) is
carried inside the channel (5) and directed to the recep-
tacle (8) containing the desiccant (9) by means of the fan
(6). Heat is emanated while moisture, carried by air, is
bonded with the desiccant (9) due to the thermophysical
property of the desiccant (9). The air, that is dehumidified
and the temperature of which increases due to the heat
emanated during dehumidification, is again directed into
the tub (2). By means of this process, an effective drying
process is realized by evaporating the water on the dish-
es. The desiccant (9) reaching the saturation point during
moisture retaining is regenerated by means of the heater
(7) disposed in the vicinity thereof in the next washing
step and becomes usable again.

[0022] The household appliance (1) of the present in-
vention comprises a temperature sensor (10) that is sit-
uated inside or in the vicinity of the receptacle (8) and
that enables the temperature (Ty) inside the receptacle
(8) to be measured, the desiccant (9) having a regener-
ation temperature upper value (rt;s;) predetermined by
the producer and a regeneration temperature lower value
(rt,1) predetermined by the producer, and a control unit
(11) enabling the temperature (Ty) inside the receptacle
(8) to be kept below the regeneration temperature upper
value (rt;e;). The control unit (11) operates the heater (7)
in a manner that the temperature (Ty) inside the recep-
tacle (8) does not exceed the regeneration temperature
upper value (rt;s;). The heat requirement for the endo-
thermic regeneration process of the super absorbent pol-
ymer is low and by means of the controlled operation of
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the heater (7), thermal energy is used as much as re-
quired and energy saving is provided.

[0023] In an embodiment of the present invention, the
control unit (11) enables the temperature (Ty) inside the
receptacle (8) to be kept above the regeneration temper-
ature lower value (rt,;). Thus, the regeneration temper-
ature lower value (rt,;) required for the regeneration proc-
ess to start is provided and the temperature is prevented
from increasing and deteriorating the structure of the su-
per absorbent polymer.

[0024] In an embodiment of the present invention, the
control unit (11) deactivates the heater (7) when the tem-
perature (T,) inside the receptacle (8) reaches the re-
generation temperature upper value (rt;s) predeter-
mined by the producer. Thus, the heat required for the
regeneration process is provided, the structure of the su-
per absorbent polymer is prevented from deteriorating
due to high temperatures, the moisture retaining capacity
thereof is maintained and energy saving is provided.
[0025] In an embodiment of the present invention, the
control unit (11) activates the heater (7) in order to in-
crease the temperature (Ty) inside the receptacle (8) to
the regeneration temperature lower value (rt,;;) predeter-
mined by the producer. Thus, temperature values re-
quired for the realization of the regeneration of the des-
iccant (9) are reached. The efficiency of the moisture
retaining process is improved.

[0026] In an embodiment of the present invention, the
control unit (11) increases the rotational speed of the fan
(6) when the temperature (T},) inside the receptacle (8)
reaches the regeneration temperature upper value (rt;q;)
predetermined by the producer. With the operation of the
fan (6), the airis swept from over the surface of the heater
(7) and passes over the super absorbent polymer without
getting too hot and the temperature, the super absorbent
polymer is subject to, is decreased. The regeneration
temperature of the desiccant (9), which is a super ab-
sorbent polymer, is between 50°C and 100°C. The re-
quirement for a powerful heater (7) is eliminated since
the desiccant (9) is regenerated at low temperatures. The
need for using high temperature resistant materials is
eliminated and material cost is decreased since the tem-
perature the components near the heater (7) are subject-
ed to during the regeneration process decreases.
[0027] In an embodiment of the present invention, the
desiccant (9) is a super absorbent polymer with a mois-
ture retaining capacity that is approximately fifty percent
of its mass. Thus, the use of a low weight desiccant (9)
is sufficient and the material occupies less volume inside
the receptacle (8). The glass transition temperature of
the desiccant (9) is between 20°C and 40°C. The desic-
cant (9) with low glass transition temperature has high
flexibility and thus the porous structure can retain more
moisture by expanding.

[0028] In an embodiment of the present invention, the
receptacle (8) is produced from a material with high ther-
mal conductivity. Thus, the heat transfer between the
heater (7) situated in the vicinity of the receptacle (8) and
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the desiccant (9) inside the receptacle (8) is realized with
less energy loss and the regeneration efficiency of the
desiccant (9) increases.

[0029] In an embodiment of the present invention, the
heater (7) is disposed near the receptacle (8) and in a
direction perpendicular to the air flow. The heater (7)
starts operating simultaneously with the fan (6) during
the regeneration process. Heat transfer occurs by means
of convection between the receptacle (8) and the heater
(7) which is disposed perpendicular to the fan (6) and
near the receptacle (8). Thus, the heat is enabled to be
distributed homogeneously inside the receptacle (8), the
regeneration efficiency of the desiccant (9) and hence
moisture retaining capacity in the next drying step in-
crease by means of the homogeneous heat distribution.
[0030] By means of the present invention, the desic-
cant (9) is prevented from being deteriorated by means
of the controlled operation of the heater (7) and the fan
(6). Thus, the drying efficiency of the household appli-
ance (1) is improved by maintaining the moisture retain-
ing performance of the desiccant (9). Thus, by preventing
the heater (7) from being operated unnecessarily, energy
saving is provided.

Claims

1. A household appliance (1) comprising a tub (2)
wherein the washing and/or the drying process is
performed, an inlet port (3) providing the entry of air
into the tub (2), an outlet port (4) enabling the air in
the tub (2) to be discharged outside, a channel (5)
extending between the inlet port (3) and the outlet
port (4) so as to remain outside the tub (2), a fan (6)
disposed on the channel (5), areceptacle (8) situated
on the channel (5), a heater (7) disposed inside or
in the vicinity of the receptacle (8), and a desiccant
(9) that is situated inside the receptacle (8) and that
is a super absorbent polymer,

+ a temperature sensor (10) that is situated in-
side or in the vicinity of the receptacle (8) and
that enables the temperature (Ty) inside the re-
ceptacle (8) to be measured, and the desiccant
(9) having a regeneration temperature upper
value (rt;s;) predetermined by the producer and
a regeneration temperature lower value (rt,;)
predetermined by the producer, and

+ a control unit (11) designed to enable the tem-
perature (Ty) inside the receptacle (8) to be kept
below the regeneration temperature uppervalue
(rtijst)-

« the desiccant (9), the regeneration tempera-
ture of which is between 50°C to 100°C.

+ and the desiccant (9) the glass transition tem-
perature of which is between 20°C and 40°C

2. Ahousehold appliance (1) as in Claim 1, character-
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ized by the control unit (11) designed to enable the
temperature (Ty) inside the receptacle (8) to be kept
above the regeneration temperature lower value

(rtalt)-

A household appliance (1) as in Claim 1 or 2, char-
acterized by the control unit (11) designed to deac-
tivate the heater (7) when the temperature (Ty) in-
side the receptacle (8) reaches the regeneration
temperature upper value (rt;;) predetermined by the
producer.

Ahousehold appliance (1) asin any one of the above
claims, characterized by the control unit (11) de-
signed to activate the heater (7) in order to increase
the temperature (T} inside the receptacle (8) to the
regeneration temperature lower value (rt,;) prede-
termined by the producer.

Ahousehold appliance (1) asin any one of the above
claims, characterized by the control unit (11) de-
signed to increase the rotational speed of the fan (6)
when the temperature (T},) inside the receptacle (8)
reaches the regeneration temperature upper value
(rt;st) predetermined by the producer.

Ahousehold appliance (1) asin any one of the above
claims, characterized by the receptacle (8) that is
produced from a material with high thermal conduc-
tivity.

Ahousehold appliance (1) asin any one of the above
claims, characterized by the heater (7) that is dis-
posed near the receptacle (8) and in a direction per-
pendicular to the air flow.

Patentanspriiche

1.

Haushaltsgerat (1) umfassend eine Wanne (2) wo-
bei der Wasch- und / oder Trocknungsprozess
durchgefihrt wird, eine Einlasséffnung (3), die den
Eintritt von Luft in die Wanne (2) ermdglicht, eine
Auslassoéffnung (4), die es ermdglicht, dass die Luft
in der Wanne (2) nach aulRen abgegeben wird, ein
Kanal (5), der sich zwischen der Einlassoffnung (3)
und der Auslassoffnung (4) erstreckt, um auf3erhalb
der Wanne (2) zu bleiben, einen Lufter (6), der auf
dem Kanal (5) angeordnet ist, eine Aufnahme (8),
die sich auf dem Kanal (5) befindet, ein Heizgerat
(7) innerhalb oder in der Nahe der Aufnahme (8) an-
geordnet ist, und ein Trocknungsmittel (9), das sich
innerhalb der Aufnahme (8) befindet und das ein su-
perabsorbierendes Polymer ist,

+ einen Temperatursensor (10), der innerhalb
oder in der Nahe der Aufnahme (8) angeordnet
ist und der es ermoglicht, die Temperatur (Ty)
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innerhalb der Aufnahme (8) zu messen und wo-
bei das Trocknungsmittel (9) einen vom Herstel-
ler vorgegebenen oberen Wert der Regenerie-
rungstemperatur (rt;s;) und einen vom Hersteller
vorgegebenen unteren Regenerierungstempe-
ratur (rt,;) aufweist und

* eine Steuereinheit (11), die dazu ausgebildet
ist, die Temperatur (Ty) innerhalb der Aufnahme
(8) unter dem oberen Wert der Regenerierungs-
temperatur (rt;;) zu halten.

+ das Trocknungsmittel (9), das eine Regenerie-
rungstemperatur von 50°C bis 100°C aufweist,
» und das Trocknungsmittel (9), das eine Glas-
Uberganstemperatur von 20°C und 40°C auf-
weist.

Haushaltsgerat (1) nach Anspruch 1, gekennzeich-
net durch die Steuereinheit (11), die dazu ausge-
bildet ist, die Temperatur (Ty) innerhalb der Aufnah-
me (8) Uber dem unteren Wert der Regenerierungs-
temperatur (rt,;) zu halten.

Haushaltsgerat (1) nach Anspruch 1 oder 2 gekenn-
zeichnet durch die Steuereinheit (11), die dazu aus-
gebildet ist, das Heizgerat (7) zu deaktivieren, wenn
die Temperatur (Ty) im Inneren der Aufnahme (8)
den vom Hersteller vorgegebenen oberen Wert der
Regenerierungstemperatur (rt;q) erreicht.

Haushaltsgerat (1) nach einem der vorangehenden
Anspriiche gekennzeichnet durch die Steuerein-
heit (11), die dazu ausgebildet ist, das Heizgerat (7)
zu aktivieren, um die Temperatur (Ty) im Inneren
der Aufnahme (8) auf den vom Hersteller vorgege-
benen unteren Wert der Regenerierungstemperatur
(rtgr) zu erhdhen.

Haushaltsgerat (1) nach einem der vorangehenden
Anspriiche gekennzeichnet durch die Steuerein-
heit (11), die dazu ausgebildetist, die rotationale Ge-
schwindigkeit des Lifters (6) zu erh6hen, wenn die
Temperatur (Ty) im Inneren der Aufnahme (8) den
vom Hersteller vorgegebenen oberen Regenerie-
rungstemperatur (rt;;) erreicht.

Haushaltsgerat (1) nach einem der vorangehenden
Anspriiche gekennzeichnet durch die Aufnahe (8),
die aus einem Material mit hoher Warmeleitfahigkeit
hergestellt ist.

Haushaltsgerat (1) nach einem der vorangehenden
Anspriiche gekennzeichnet durch ein Heizgerat
(7), das in der Nahe der Aufnahme (8) und in einer
Richtung senkrecht zur Luftstrémung angeordnet ist.
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Revendications

Appareil ménager (1) comprenant une cuve (2)
dans laquelle le processus de lavage et / ou de sé-
chage est effectué, un orifice d’entrée (3) fournissant
I'entrée d’air dans la cuve (2), un orifice de sortie (4)
permettant d’évacuer l'air extérieur de la cuve (2),
un canal (5) s’étendant entre I'orifice d’entrée (3) et
I'orifice de sortie (4) pour rester a I'extérieur de la
cuve (2), un ventilateur (6) disposé sur le canal (5),
un réceptacle (8) situé sur le canal (5), un dispositif
de chauffage (7) disposé a l'intérieur ou a proximité
du réceptacle (8) et un déshydratant (9) situé a I'in-
térieur du réceptacle (8) et qui est un polymere super
absorbant,

* un capteur de température (10) qui est situé a
l'intérieur ou a proximité du récipient (8) et qui
permet de mesurer la température (T) a l'inté-
rieur du récipient (8), etle déshydratant (9) ayant
une valeur de température de régénération su-
périeure (rt;s) prédéterminée par le producteur
et une valeur de température de régénération
inférieure (rty;) prédéterminée par le produc-
teur, et

* une unité de commande (11) congue pour per-
mettre de maintenir la température (Ty) a l'inté-
rieur du récipient (8) en dessous de la valeur
supérieure de la température de régénération
(tey):

* le déshydratant (9) dont la température de ré-
génération est comprise entre 50°C et 100°C.
« et le déshydratant (9) dont la température de
transition vitreuse est comprise entre 20°C et
40°C

Appareil ménager (1) selon la revendication 1, ca-
ractérisé par l'unité de commande (11) est congue
pour permettre de maintenir la température (Ty) a
l'intérieur du récipient (8) au-dessus de la valeur de
température de régénération inférieure (rt).

Appareil ménager (1) selon la revendication 1 ou 2,
caractérisé par 'unité de commande (11) congue
pour désactiver le dispositif de chauffage (7) lorsque
la température (Ty) a l'intérieur du récipient (8) at-
teint la valeur supérieure de température de régé-
nération (rt;s;) prédéterminé par le producteur.

Appareil ménager (1) selon I'une quelconque des
revendications précédentes, caractérisé par 'unité
de commande (11) congue pour activer le dispositif
de chauffage (7) afin d’augmenter la température
(Ty) alintérieur du récipient (8) a la température de
régénération valeur inférieure (rty;) prédéterminée
par le producteur.

Appareil ménager (1) selon 'une quelconque des
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revendications précédentes, caractérisé par 'unité
de commande (11) congue pour augmenter la vites-
se de rotation du ventilateur (6) lorsque la tempéra-
ture (Ty) a l'intérieur du réceptacle (8) atteint la ré-
génération température valeur supérieure (rt;;) pré-
déterminée par le producteur.

Appareil ménager (1) selon l'une quelconque des
revendications précédentes, caractérisé par le ré-
ceptacle (8) estfabriqué a partir d’'un matériau a hau-
te conductivité thermique.

Appareil ménager (1) selon l'une quelconque des
revendications précédentes, caractérisé par dispo-
sitif de chauffage (7) qui est disposé a proximité du
réceptacle (8) et dans une direction perpendiculaire
au flux d’air.
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