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Description

[0001] The present invention relates to a dishwasher
that comprises a heater that is used in the washing of
the dishes and a pump that provides the cycle of the
washing water.

[0002] Sincetheenergy and waterresources are being
depleted, energy and water saving is aimed in dishwash-
ers like in every household appliance. With the increasing
competition, dishwashers that consume less and less
water are launched in the market. By spraying the water
in the dishwashers onto the dishes in a pressurized man-
ner, containers and pots that are being washed can turn
upside down. In this situation, wash water may fill in the
container. When a similar situation occurs in the dish-
washers that wash dishes with less water, the water level
in the dishwasher can significantly get low. In such a sit-
uation, the pump that realizes the cycle of the washing
water can be out of water. Moreover, the heater that pro-
vides the heating of the washing water may cause fire
by overheating since sufficient water is not available. In
order that the washing process is realized in a proper
and secure manner, the situations wherein the water lev-
elin the dishwasher gets low should efficiently be detect-
ed.

[0003] In the state of the art European Patent Applica-
tion No. EP1737332, adishwasher is disclosed, compris-
ing a control unit that monitors the current value drawn
by the circulation pump, thus that detects whether the
pump is out of water and the filter is clogged according
to this value.

[0004] In the state of the art Korean Patent Application
No. KR20080087600, a micro switching element is dis-
closed that is used in the detection of the water level; and
adishwasheris disclosed wherein the heater is controlled
according to the data received from the said micro switch-
ing element.

[0005] Inthe state of the art Korean Patent Application
No. KR20140014744, a dishwasher is disclosed, where-
in the heater is prevented from overheating when idle
due to low water level.

[0006] In the state of the art Korean Patent Application
No. KR20100048467, a dishwasher is disclosed, com-
prising a heater disposed at the base of the washing area,
wherein the heater is prevented from overheating due to
low water level.

[0007] US 2015/0019026 A1 discloses a dishwasher
that includes a current measurement circuit configured
to provide a feedback signal that describes an inverter
currentdrawn by aninverter providing three-phase power
to a pump motor. When a control unit detects pump cav-
itation and dry state by monitoring the feedback signal,
heating elements are turned off while water is added to
the circulation system.

[0008] The aim of the present invention is the realiza-
tion of a dishwasher of which the security is improved
while operating in low water level.

[0009] The dishwasher realized in order to attain the
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aim of the present invention, explicated in the claims,
comprises a control unit that decides whether the pump
is out of water by monitoring the current value drawn by
the circulation pump and that delays the operation of the
heater for the security of the heater when the pump is
out of water. By means of the present invention, the de-
cision whether the water level gets below the level that
the pump can operate normally can be made only by
monitoring the amount of the current the pump draws
without the need for the use of any level sensor to deter-
mine the water level in the dishwasher. Since the water
level in this situation is also below the level that the heater
can operate normally, when the pump is detected to be
out of water, it is also detected that the heater cannot
operate under normal circumstances. The control unit
prevents the heater from overheating by delaying the op-
eration of the heater when the water level stays below
the heater level for a certain amount of time.

[0010] Inanotherembodimentofthe presentinvention,
the control unit enables the user to be warned if the pump
is out of water for a predetermined time period. By means
of this embodiment, the user is warned when the pump
is out of water due to the low water level and the heater
cannot be operated, and thus the user is informed about
the washing cycle not being completed.

[0011] Inanotherembodimentofthe presentinvention,
the control unit provides extra water intake into the dish-
washer until the pump draws more current than the pre-
determined limit current value.

[0012] The control method of the present invention
comprises the steps of measuring the current value
drawn by the pump; controlling whether the current value
of the pump stays below the limit current value during
the first limit time period; continuing the normal washing
process if the pump draws more current than the limit
current value; controlling whether extra water should be
taken if the pump draws less current than the limit current
value; taking extra water if extra water can be taken; con-
trolling whether the heater operates if extra water cannot
be taken; shutting off the heater if the heater operates;
not operating the heater if the heater does not operate,
and ending the program by warning the user.

[0013] In the dishwasher of the present invention, the
decrease in the wash water in any way is detected by
taking into consideration the amount of the current drawn
by the pump without using any extra level sensors, etc
for the measuring of the water level used in the washing.
The control unit prevents the heater from overheating by
interfering the operation of the heater when the pump is
out of water, and a possible fire is prevented.

[0014] The dishwasher realized in order to attain the
aim of the present invention is illustrated in the attached
figures, where:

Figure 1 - is the perspective view of a dishwasher.

Figure 2 - is the schematic view of the dishwasher
related to an embodiment of the present invention.
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Figure 3 - is the flow chart of the control method of
the present invention.

[0015] The elements illustrated in the figures and the
steps are numbered as follows:

1. Dishwasher
2. Body

3. Washing area
4. Heater

5. Pump

6. Control unit

[0016] The following symbols are used so that the
present invention is understood better:

I. Current value drawn by the pump

ljim- Limit current value

t1. First limit time period

t2. Second limit time period
t3. Third limit time period
t4. Fourth limit time period
t5. Fifth limit time period

t6. Sixth limit time period

[0017] The dishwasher (1) comprises a body (2); a
washing area (3) that is arranged in the body (2) and
wherein the dishes are placed and washed; a heater (4)
that is disposed at the floor/base of the washing area (3)
and that enables the wash water to be heated; a pump
(5)thatrealizes the cycle of the wash waterin the washing
area (3); and a control unit (6) that controls the heater
(4) and monitors the current (I) drawn by the pump (5)
and that decides that the pump (5) is out of water if the
drawn amount of the current (1) is less than a predeter-
mined limit current value (l;,) during a predetermined
first limit time period (t1).

[0018] Inthedishwasher(1),the userplacesthedishes
to be washed into the rack (not shown in the figures)
disposed in the washing area (3). Then, the control unit
(6) provides water intake into the washing area (3) and
the cycle of the taken water inside the washing area (3)
by controlling the pump (5), in other words, enables the
dishes to be washed by sending the water taken to the
spray arms (not shown in the figures). The heating of the
water used in the washing is realized by the heater (4)
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disposed in the floor of the washing area (3) being ener-
gized by the control unit (6). The water occupies a certain
volume in the washing area (3) so as to cover the heater
(4) at the base of the washing area (3), and the heater
(4) heats the water located at the base of the washing
area (3).

[0019] The control unit (6) decides whether the pump
(5) is out of water/pumps enough amount of water by
monitoring the current drawn by the pump (5). When the
volume of the water at the base of the washing area (3)
decreases, the amount of the water passing through the
pump (5) for the realization of the cycle decreases. The
amount of the water that the pump (5) circulates and the
power consumed by the motor (not shown in the figures)
that enables the pump (5) to realize its function are in
direct proportion with each other. When the amount of
the water passing through the pump (5) gets low, the
resistance on the pump (5) motor (not shown in the fig-
ures) gets lower and the pump (5) draws less current.
Thus, the control unit (6) continually monitors the current
value drawn by the pump (5), and decides whether the
pump (5) realizes the cycle of enough amount of water
according to the decrease in the current value. Since the
pump (5) is disposed preferably in the lower portion of
the washing area (3), in case the pump (5) cannot pump
enough water, itis understood that the water in the wash-
ing area (3) has decreased, and the water level stays
below the heater (4) level.

[0020] The control unit (6) decides that the pump (5)
is out of water if the amount of the current (I) drawn by
the pump (5) is less than a predetermined limit current
value (lj,,) during a predetermined first limit time period
(t1). As a result of the experiments performed by the pro-
ducer, the producer determines the current value (l)
drawn by the pump (5) as the limit current value (1)
wherein the pump (5) is out of water within a certain in-
terval in case the pump (5) is out of water, in other words
in case not enough water passes through the pump (5).
The control unit (6) monitors the current value (1) drawn
by the pump (5) during the washing process and decides
that the pump (5) is out of water when the said current
value (1) stays below the predetermined limit current val-
ue (ljiyy) during the first limit time period (t1).

[0021] The control unit (6) of the dishwasher (1) of the
present invention delays the operation of the heater (4)
when the pump (5) operates without water during a pre-
determined second limit period (t2). Since the water level
in the washing area (3) also stays below the heater (4)
level when the pump (5) is out of water, the control unit
(6) delays the operation of the heater (4) preferably until
the problem is solved.

[0022] In an embodiment of the present invention, the
control unit (6) does not operate the heater (4) when the
pump (5) operates without water during a predetermined
third limit time period (t3). If the pump (5) is out of water
during the third limit time period (t3) that is preferably
longer than the first and the second time periods, the
control unit (6) does not operate the heater (4), thus pre-
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venting possible security problems.

[0023] Inanotherembodimentofthe presentinvention,
the control unit (6) enables the heater to be turned off (4)
when the pump (5) operates without water during a pre-
determined fourth limit time period (t4) while the heater
(4) operates. If the pump (5) is out of water during the
fourth limit period (t4) that is predetermined by the pro-
ducer and that is preferably the maximum time period in
which the heater (4) can safely operate when the washing
process properly starts and while the control unit (6) en-
ables the wash water to be heated by operating the heater
(4), the control unit (6) enables the heater (4) to be turned
off.

[0024] Inanotherembodimentofthe presentinvention,
the control unit (6) enables the user to be warned if the
pump (5) operates without water for a predetermined fifth
limit time period (t5). In this embodiment1, if the pump
(5) cannot realize the cycle of enough water during the
fifth limit time period (t5) that is preferably longer than
the time periods mentioned in the above-mentioned em-
bodiments, the control unit (6) enables the user to be
warned.

[0025] Inanotherembodimentofthe presentinvention,
the control unit (6) provides water intake into the washing
area (3) if the pump (5) operates without water for a pre-
determined sixth limit time period (t6). In this embodi-
ment, if the washing program selected by user does not
have a consumption amount of water that is guaranteed
by the producer, the control unit (6) provides water intake
into the washing area (3) in order that the water level
inside the washing area (3) increases and therefore both
the pump (5) and the heater (4) operate in a proper way.
[0026] Thetime periods statedinthe above-mentioned
embodiments can be equal, different, or some of them
equal and some of them different in different embodi-
ments of the invention. For example, the first limit time
period (t1) required to elapse in order that the pump (5)
is decided to be out of water and the fourth limit time
period (t4) during which the pump (5) is required to be
outof waterin order that the operating heater (4) is turned
off may be equal in an embodiment of the present inven-
tion.

[0027] Inanotherembodimentofthe presentinvention,
the control unit (6) provides water intake into the washing
area (3) until the pump (5) draws current that is equal to
or more than the predetermined limit current value (l;;,).
In this embodiment, the control unit (6) provides extra
water intake into the washing area (3) until the water level
in the washing area (3) reaches the level at which the
pump (5) can normally operate, in other words until the
pump (5) draws current that is equal to or more than the
predetermined limit current value (I;;,).

[0028] The control method of the present invention
used in the above-disclosed dishwasher (1) and execut-
ed by the control unit (6), comprises the following steps
for determining the water level in the washing area (3),

- measuring the current value (I) drawn by the pump
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(5) when the pump (5) performs the water cycle,

- comparing the current value (l) drawn by the pump
(5) with the limit current value (l;;,,) during a first limit
time period (1),

- continuing the normal washing process if the pump
(5) draws more current than the amount of the limit
current (I;;,,) during the first limit time period (t1),

- controlling whether the washing program selected
by the user allows extra water intake into the washing
area (3) by deciding that the pump (5) is out of water
if the pump (5) draws less current than the amount
of the limit current (l;;,,) during the first limit time pe-
riod (t1),

- controlling whether the heater (4) is operating if the
selected washing program does not allow extra wa-
ter intake,

- turning off the heater (4) if the heater (4) operates,

- not turning on the heater (4) if the heater (4) does
not operate,

- warning the user and ending the program,

- taking water into the washing area (3) if the selected
washing program allows extra water intake,

- going back to the first step.

[0029] In the dishwasher (1) of the present invention,
the current value (1) drawn by the pump (5) is monitored
by the control unit (6) in order to measure the amount of
the water in the washing area (3), in other words in order
to detect the water level, and thus the need for using an
extra level sensor is eliminated. The water level is decid-
ed to decrease with the pump (5) drawing less current.
The pump (5) being out of water also means that the
heater (4) is above the water level, in other words the
heater (4) is without water. Therefore, the control unit (6)
can also decide on the heater (4) by monitoring the cur-
rent value (I) drawn by the pump (5) and operates the
heater (4) so as to create no danger.

Claims

1. A dishwasher (1) comprising a body (2); a washing
area (3) thatis arranged in the body (2) and wherein
the dishes are placed and washed; a heater (4) that
is disposed at the base of the washing area (3) and
that enables the wash water to be heated; a pump
(5) that realizes the cycle of the wash water in the
washing area (3); and a control unit (6) that is adapt-
ed to execute the steps of:
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- measuring the current value (I) drawn by the
pump (5) when the pump (5) performs the water
cycle,

- comparing the current value (I) drawn by the
pump (5) with the limit current value (1,;,,) during
a first limit time period (t1),

- continuing the normal washing process if the
pump (5) draws more current than the amount
of the limit current (l;,,,) during the first limit time
period (t1),

- controlling whether the washing program se-
lected by the user allows extra water intake into
the washing area (3) by deciding that the pump
(5) is out of water if the pump (5) draws less
current than the amount of the limit current (1;;,,)
during the first limit time period (t1),

- controlling whether the heater (4) is operating
if the selected washing program does not allow
extra water intake,

- turning off the heater (4) if the heater (4) oper-
ates,

- not turning on the heater (4) if the heater (4)
does not operate,

- warning the user and/or ending the program,
- taking water into the washing area (3) if the
washing program allows extra water intake,

- going back to the first step.

A dishwasher as in Claim 1, characterized by the
control unit (6) that enables the user to be warned if
the pump (5) operates without water for a predeter-
mined fifth limit time period (t5).

A dishwasher as in Claim 1 or 2, characterized by
the control unit (6) that provides water intake into the
washing area (3) until the pump (5) draws current
that is equal to or more than the predetermined limit
current value (lji,)-

Patentanspriiche

1.

Eine Geschirrspilmaschine (1) umfasst einen Kor-
per (2), einen Spllbereich (3), derin dem Korper (2)
angeordnet ist, worin das Geschirr platziert und ge-
spult wird, einen Heizer (4), der an dem Boden des
Spllbereichs (3) und das Erhitzen des Waschwas-
sers ermdglicht, eine Pumpe (5), die den Wasch-
wasserkreislauf im Spulbereich (3) gewahrleistet;
und eine Steuereinheit (6), die angepasst ist, damit
folgende Schritte ausgefiihrt werden:

- messen des von der Pumpe (5) gezogenen
Stromwerts (I), wenn die Pumpe (5) den Was-
serkreislauf durchfiihrt,

- Vergleichen des von der Pumpe (5) entnom-
menen Stromwertes (1) mit dem Grenzstrom-
wert (l,,) wéhrend einer ersten Grenzzeitspan-
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ne (t1),

- Fortsetzung des normalen Waschvorgangs,
wenn die Pumpe (5) wahrend des ersten Grenz-
zeitraums (t1) mehr Strom als die Hohe des
Grenzstroms (l;;,,) verbraucht,

- Kontrollieren, ob das vom Benutzer gewahlte
Waschprogramm eine zusatzliche Wasserauf-
nahme in den Waschbereich (3) zuldsst, indem
entschieden wird, ob die Pumpe (5) kein Wasser
mehr hat, wenn die Pumpe (5) weniger Strom
als die Menge des Grenzstroms (l;;,,) wahrend
des ersten Grenzzeitraums (t1) verbraucht,

- Kontrollieren, ob der Heizer (4) in Betrieb ist,
wenndas ausgewahlte Spulprogramm keine zu-
satzliche Wasseraufnahme zulasst,

- die Heizung (4) ausschalten, wenn die Heizung
(4) in Betrieb ist,

- die Heizung (4) nicht einschalten, wenn die
Heizung (4) nicht funktioniert,
-denBenutzerwarnenund/oderdas Programm
beenden,

-Wasserin den Spulbereich (3) leiten, wenn das
Waschprogramm eine zusatzliche Wasserauf-
nahme zulasst,

- Zurtck zum ersten Schritt kehren.

Eine Geschirrspilmaschine (1), wie in Anspruch 1
aufgefiihrt, ist dadurch gekennzeichnet, dass die
Steuereinheit (6) es dem Benutzer ermdglicht ge-
warnt zu werden, wenn die Pumpe (5) flrr einen vor-
bestimmten fiinften Grenzzeitraum (t5) ohne Was-
ser arbeitet.

Eine Geschirrspiilmaschine (1), wie in Anspruch 1
oder 2 aufgeflihrt, ist dadurch gekennzeichnet,
dass die Steuereinheit (6) das Wasser in den Spuil-
bereich (3) ansaugt, bis die Pumpe (5) einen Strom
ansaugt, der gleich oder grof3er als der vorgegebene
Grenzstromwert (l;;,) ist.

Revendications

Un lave-vaisselle (1) comprenant un corps (2); une
zone de lavage (3) disposée dans le corps (2) et
dans laquelle la vaisselle est placée et lavée; un
chauffage (4) qui est disposé a la base de la zone
de lavage (3) et qui permet de chauffer I'eau de la-
vage; une pompe (5) qui réalise le cycle de I'eau de
lavage dans la zone de lavage (3); et une unité de
commande (6) qui estadaptée pour exécuter les éta-
pes consistant a :

- mesurer la valeur de courant actuelle (1) tirée
par la pompe (5) lorsque la pompe (5) accomplie
le cycle de l'eau,

- comparer la valeur de courant (1) tirée par la
pompe (5) avec la valeur de courant limite (l;;,)
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pendant une premiére période de temps limite
(t1),

- poursuivre le processus de lavage normal lors-

que la pompe (5) préléve plus de courant que

la quantité de courant limite (I;,,) pendantlapre- 5
miére période de temps limite (t1),

- contréler sile programme de lavage sélection-

né par 'utilisateur prévoit une entrée d’eau sup-
plémentaire dans la zone de lavage (3) en dé-
terminant que la pompe (5) manque d’eau lors- 70
que la pompe (5) préléve moins de courant que

la quantité de courant limite (I;;,,) pendant la pre-
miére période de temps limite (t1),

- contrbler si le chauffage (4) fonctionne lorsque

le programme de lavage sélectionné ne prévoit 15
pas une entrée d’eau supplémentaire,

- éteindre le chauffage (4) lorsque le chauffage

(4) fonctionne,

- ne pas activer le chauffage (4) lorsque le chauf-
fage (4) n'opére pas, 20
- avertir 'utilisateur et/ou mettre fin au program-

me,

- amener de I'eau dans la zone de lavage (3)
lorsque le programme de lavage prévoit une en-

trée d’eau supplémentaire, 25
- revenir a la premiére étape.

Un lave-vaisselle selon la Revendication 1, carac-
térisé par l'unité de commande (6) qui permet
d’avertir I'utilisateur lorsque la pompe (5) fonctionne 30
sans eau pendant une cinquiéme période limite pré-
déterminée (t5).

Un lave-vaisselle selon la Revendication 1 ou 2, ca-
ractérisé par I'unité de commande (6) qui fournit 35
une entrée d’eau dans la zone de lavage (3) jusqu’a
ce que la pompe (5) préléve un courant égal ou su-
périeur a la valeur de courant limite prédéterminée

(lim)-
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Figure 1
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Figure 2
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