EP 3 138 953 A1

(1 9) Europdisches

: Patentamt

European
Patent Office

Office européen
des brevets

(11) EP 3138 953 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
08.03.2017 Bulletin 2017/10

(21) Application number: 16186000.2

(22) Date of filing: 26.08.2016

(51) IntClL:

DO6F 58/22 (2006.0) DO6F 58/24 (2006.0%)

(84) Designated Contracting States:
AL AT BEBG CH CY CZDE DK EE ES FIFRGB
GRHRHUIEISITLILTLULVMC MKMT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME
Designated Validation States:
MA MD

(30) Priority: 07.09.2015 TR 201511055

(71) Applicant: Arcelik Anonim Sirketi
34950 Istanbul (TR)

(72) Inventors:

* SENGUN, ISMAIL
34950 ISTANBUL (TR)
* SAR, CAN
34950 ISTANBUL (TR)
* MUHIDDIN, ONUR
34950 ISTANBUL (TR)
* TUTKAK, ERMAN
34950 ISTANBUL (TR)
* MUTLUDOGAN, MEHMET
34950 ISTANBUL (TR)

(54) A LAUNDRY DRYER COMPRISING A FILTER

(67)  The present invention relates to a laundry dryer
(1) comprising body (2); a drum (3) wherein the laundry
to be dried is placed; an air circulation duct (4) enabling
the process air (PA) to be delivered onto the laundry in-
side the drum (3); a filter (5) that is disposed in the air
circulation duct (4) and that holds the particles like fiber,
lint etc. in the process air (PA) blown onto the laundry; a
condenser (6) that is disposed in the air circulation duct

Figure 2

(4) and that enables the process air (PA) passing there-
over to be condensed; a receptacle (7) that is disposed
under the condenser (6) and wherein the water droplets
forming on the surface of the condenser (6) accumulate,
and a discharge line (9) that enables the water collected
inthe receptacle (7) to be carried to the filter (5) by means
of a discharge pump (8).
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Description

[0001] The presentinvention relates to a laundry dryer
comprising a filter that holds particles like fiber, lint, etc.
in the drying air.

[0002] In heat pump laundry dryers wherein closed cy-
cle drying process is performed and in laundry dryers
wherein the condenser is cooled by air, the drying proc-
ess is provided by the interaction of the cooling air and
the process air that do not directly contact one another.
The process air is heated by a heater and directed into
the drum, contacts and dehumidifies the damp laundry
andthenis transferred to a condenser to be dehumidified.
Meanwhile, the cooling air is delivered onto the condens-
er by means of afan and thus, the moisture in the process
air is enabled to be condensed by the condenser being
cooled. After leaving its moisture on the condenser, the
process air is heated by the heater and is delivered into
the drum with high temperature and low relative humidity
rate and is involved in the drying cycle again. During this
cycle of the air, fiber particles come off the laundry, there-
fore afilter is disposed on the air circulation path in laun-
dry dryers for holding the fibers. However, during the op-
eration, the fibers gradually accumulate on the filter and
make circulation of air difficult. As a result of this, the
energy consumption of the dryerincreases and the drying
efficiency decreases.

[0003] In the state of the art European Patent Applica-
tion No. EP2072660, a spraying device is described, pro-
viding the cleaning of the filter situated in the laundry
dryer.

[0004] The aim of the present invention is the realiza-
tion of a laundry dryer wherein the filter is effectively
cleaned and the drying effectiveness is increased.
[0005] The laundry dryer realized in order to attain the
aim of the present invention, explicated in the first claim
and the respective claims thereof, comprises a body; a
drum wherein the laundry to be dried is placed; an air
circulation duct that provides delivery of process air onto
the laundry inside the drum; a filter that is disposed in
the air circulation duct and that holds the fibers and lint
in the process air blown onto the laundry; a condenser
that is disposed in the air circulation duct and that pro-
vides the condensation of the process air passing ther-
eover; a receptacle thatis disposed under the condenser
and wherein the water droplets formed on the condenser
surface are collected; a discharge line whereby the water
collected in the receptacle is carried to the filter by a dis-
charge pump, and a level sensor that is disposed in the
receptacle and that detects the level of the water collect-
ed in the receptacle.

[0006] The laundry dryer of the presentinvention com-
prises a control unit that controls the discharge pump
depending on the data received from the level sensor
and that enables some of the water in the receptacle to
be stored and used in the next drying cycle. When the
level of water in the receptacle reaches an upper critical
level predetermined by the producer, the control unit op-
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erates the discharge pump and prevents the water col-
lected in the receptacle from overflowing outside. More-
over, when the level of water in the receptacle reaches
a lower critical level predetermined by the producer, the
control unit interrupts the energy delivered to the dis-
charge pump and enables the discharge pump to be
stopped.

[0007] In an embodiment of the present invention,
when the level detected by the level sensor reaches a
limitlevel predetermined by the producer, the control unit
enables the discharge pump to be stopped and the water
left in the receptacle to be stored for using in the next
drying cycle. In this embodiment, the discharge pump is
stopped when the water level in the receptacle is at a
limit level that is higher than the lower critical level pre-
determined by the producer. The control unit turns off the
discharge pump before all the water in the receptacle is
used and enables all the water under the limit level to be
stored in the receptacle. After the water level in the re-
ceptacle reaches the limit level and the discharge pump
is stopped, the control unit does not operate the dis-
charge pump again until the drying cycle is completed
and thus enables the water left to be stored until the next
drying cycle. In this embodiment, the water stored in the
receptacle under the limit level in the previous drying cy-
cle, is used for cleaning the filter at the start of the drying
cycle until condensation begins in the condenser. Thus,
at the start of the drying cycle, in the time duration the
water condensed in the condenser is carried from the
condenser to the receptacle and stored in the receptacle,
the water left from the previous drying cycle is used so
that the receptacle is prevented from being dry and ac-
cordingly the filter is enabled to be cleaned effectively.
[0008] Inanotherembodimentofthe presentinvention,
the laundry dryer comprises - an airing step wherein air
is delivered onto the laundry for removing the odors ther-
eon and

- adrying step wherein hot air is delivered onto the
laundry for enabling the laundry to be dried,

- the control unit that enables the water stored in the
receptacle to be delivered to the filter in the airing
step. The cold process air delivered to the drum dur-
ing the airing step performed before the drying step
leaves the drum without dehumidifying the laundry,
thus no condensation occurs on the condenser. The
water left from the previous drying cycle is used in
order to preventthe filter from being clogged by fibers
and lint during the airing step. Thus, the filter is pre-
vented from clogging and an efficient airing process
is performed.

[0009] Inanotherembodimentofthe presentinvention,
the control unit ends the airing step and starts the drying
step depending on the data received from the level sen-
sor. The control unit stops the discharge pump when the
water level in the receptacle decreases to the lower crit-
ical level and starts the drying step after ending the airing
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step. By continuing the airing step until all the water left
in the receptacle from the previous drying cycle is con-
sumed, both an effective airing process is performed and
also the drying performance is improved by washing the
filter continually during the airing and drying steps.
[0010] By means of the present invention, a laundry
dryer is realized wherein the filter is effectively washed
during the drying cycle by storing some of the water con-
densed in the condenser to be used in the next drying
cycle.

[0011] The laundry dryer realized in order to attain the
aim of the present invention is illustrated in the attached
figures, where:

Figure 1 - is the schematic perspective view of a
laundry dryer.

Figure 2 - is the schematic view of the receptacle,
the condenser and the filter in an embodiment of the
present invention.

[0012] The elementsillustrated in the figures are num-
bered as follows:

. Laundry dryer

. Body

Drum

. Air circulation duct
. Filter

. Condenser

. Receptacle

. Discharge pump
9. Discharge line
10. Level sensor
11. Control unit

©O~NOOONWN

PA: Process air

[0013] The laundry dryer (1) comprises a body (2); a
drum (3) wherein the laundry to be dried is placed; an air
circulation duct (4) enabling the process air (PA) to be
delivered onto the laundry inside the drum (3); afilter (5)
that is disposed in the air circulation duct (4) and that
holds the particles like fiber, lint etc. in the process air
(PA) blown onto the laundry; a condenser (6) that is dis-
posed in the air circulation duct (4) and that enables the
process air (PA) passing thereover to be condensed; a
receptacle (7) that is disposed under the condenser (6)
and wherein the water droplets forming on the surface
of the condenser (6) accumulate; a discharge line (9) that
enables the water collected in the receptacle (7) to be
carried to the filter (5) by means of a discharge pump (8),
and a level sensor (10) that is disposed in the receptacle
(7) and that detects the level of the water accumulated
in the receptacle (7) (Figure 1 and Figure 2).

[0014] The laundry dryer (1) of the present invention
comprises a control unit (11) that controls the discharge
pump (8) depending on the data received from the level
sensor (10) and that enables some of the water in the
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receptacle (7) to be stored and used in the next drying
cycle. The control unit (11) enables the discharge pump
(8) to be operated such that the water level inside the
receptacle (7) is between an upper critical level and a
lower critical level predetermined by the producer. In the
drying process the dryness rate of the laundry increases
in the course of time and therefore the amount of water
condensed at the condenser (6) decreases. Depending
on the decrease in condensation amount, the level of
water collected in the receptacle (7) also decreases in
the course of time. The control unit (11) stops the dis-
charge pump (8), thus preventing all the water in the re-
ceptacle (7) to be used and enables some of the water
in the receptacle (7) to be stored.

[0015] Particles such as fiber, lint and fluff coming off
the laundry and carried in the process air (PA) that cir-
culates in the air circulation duct (4) disposed in the body
(2) during the operation of the laundry dryer (1) accumu-
late in the course of time on the filter (5) disposed in front
of the condenser (6). The process air (PA) reaches the
filter (5) before the condenser (6). The water in the proc-
ess air (PA) condensed by the condenser (6) accumu-
lates in the receptacle (7) disposed under the condenser
(6). The water accumulated in the receptacle (7) is de-
livered to the filter (5) by being transferred to the dis-
charge line (9) by means of a discharge pump (8) and
the fibers and lint collected on the filter (5) are enabled
to be swept.

[0016] In an embodiment of the present invention,
when the level detected by the level sensor (10) reaches
a limit level (H;,) predetermined by the producer, the
control unit (11) enables the discharge pump (8) to be
stopped and the water left in the receptacle (7) to be
stored for using in the next drying cycle. During the drying
cycle, the amount of water condensed on the condenser
(6) changes depending on the amount of moisture re-
moved from the laundry. Since water is not present in
the receptacle (7) at the start of the drying cycle, delivery
of water to the filter (5) and cleaning of the filter (5) cannot
be performed until the water is collected in the receptacle
(7). In this embodiment, the discharge pump (8) is
stopped after the water level in the receptacle (7) reaches
the limit level (H;,,), and the water below the limit level
(H,;m) is stored in the receptacle (7) to be used in the next
drying cycle. After the discharge pump (8) is stopped,
when the water level in the receptacle (7) again goes
above the limit level (H};,,) depending on the continuation
of condensation in the condenser (6), the control unit (11)
operates the discharge pump (8) again and stops the
discharge pump (8) once more when the water level in
the receptacle (7) goes down to the limitlevel (H;;,,) again.
Until the drying cycle is completed, the control unit (11)
enables the discharge pump (8) to be operated and
stopped intermittently so that the water level in the re-
ceptacle (7) does not rise above the limit level (H;,).
Thus, at the start of the next drying cycle, the water left
from the previous drying cycle that is below the limit level
(H,;m) is carried from the receptacle (7) to the filter (5) for
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the aim of cleaning the filter (5).
[0017] Inanotherembodimentofthe presentinvention,
the laundry dryer (1) comprises

- an airing step wherein air is delivered onto the laun-
dryinthe drum (3) forremoving the odor thereon, and

- adrying step wherein hot air is delivered onto the
laundry for enabling to dry the laundry,

- the control unit (11) that enables the water stored in
the receptacle (7) to be delivered to the filter (5) in
the airing step. In the airing step, cold process air
(PA) is delivered onto the laundry in the drum (3)
without operating the heater. Thus, the wet laundry
waiting inside the drum (3) is aired and the odors
accumulated thereon are removed. During the airing
step, the laundry cannot be dehumidified since the
process air (PA) is not heated. Therefore, conden-
sation does not occur in the condenser (6) and water
collection is not performed in the receptacle (7).
Thus, during the airing step, cleaning of the filter (5)
cannot be realized therefore fibers and lint carried
on the laundry causes the filter (5) to be clogged.
The control unit (11) enables the water below the
limit level (Hy,,) left in the receptacle (7) from the
previous cycle to be delivered to the filter (5) during
the airing step and prevents clogging of the filter (5)
during the airing step.

[0018] Inanotherembodimentofthe presentinvention,
the control unit (11) ends the airing step and starts the
drying step depending on the data received from the level
sensor (10). The airing step is continued for a time period
predetermined by the producer. No condensation occurs
in the condenser (6) during the airing step, the water col-
lected in the receptacle (7) is delivered to the filter (5) by
means of the discharge pump (8) for the aim of cleaning
the filter (5) and thus the level of the water left in the
receptacle (7) decreases gradually. In this embodiment,
the control unit (11) controls the amount of water left in
the receptacle (7) by means of the level sensor (10) and
when the water collected in the receptacle (7) is finished,
ends the airing step and enables the drying step to start.
Inthe drying step, the heater is operated and the moisture
removed from the laundry by means of the hot process
air (PA) delivered to the drum (3) is condensed in the
condenser (6) and collected in the receptacle (7). Thus,
when all the water in the receptacle (7) left from the pre-
vious drying cycle is used, the airing step is ended and
the drying step is started, water can be carried from the
receptacle (7) to the filter (5) during the airing and drying
steps and thefilter (5) is enabled to be cleaned effectively
and continuously.

[0019] Inthelaundry dryer (1) of the presentinvention,
some of the water collected in the receptacle (7) is stored
to be delivered to the filter (5) in the next drying cycle,
thus the fibers and lint collected on the filter (5) are en-
abled to be cleaned effectively during the drying cycle.

10

15

20

25

30

35

40

45

50

55

Claims

1. A laundry dryer (1) comprising a body (2); a drum
(3) wherein the laundry to be dried is placed; an air
circulation duct (4) enabling the process air (PA) to
be delivered onto the laundry inside the drum (3); a
filter (5) that is disposed in the air circulation duct (4)
and that holds the particles like fiber, lint etc. in the
process air (PA) blown onto the laundry; acondenser
(6) that is disposed in the air circulation duct (4) and
that enables the process air (PA) passing thereover
to be condensed; a receptacle (7) that is disposed
under the condenser (6) and wherein the water drop-
lets forming on the surface of the condenser (6) ac-
cumulate; a discharge line (9) that enables the water
collected in the receptacle (7) to be carried to the
filter (5) by means of a discharge pump (8), and a
level sensor (10) that is disposed in the receptacle
(7) and that detects the level of the water accumu-
lated in the receptacle (7), characterized by a con-
trol unit (11)

-that controls the discharge pump (8) depending
on the data received from the level sensor (10)
and

-thatenables some ofthe waterin the receptacle
(7)to be stored and used in the next drying cycle.

2. Alaundry dryer (1) as in Claim 1, characterized by
the control unit (11) thatenables the discharge pump
(8) to be stopped and the water left in the receptacle
(7) to be stored for using in the next drying cycle
when the level detected by the level sensor (10)
reaches a limit level (H};,,) predetermined by the pro-
ducer.

3. Alaundrydryer (1) asin Claim 1 or 2, characterized
by

- an airing step wherein air is delivered onto the
laundry in the drum (3) for removing the odor
thereon and

- a drying step wherein hot air is delivered onto
the laundry for enabling to dry the laundry, and
- that enables the water stored in the receptacle
(7) to be delivered to the filter (5) in the airing
step.

4. Alaundry dryer (1) as in Claim 3, characterized by
the control unit (11) that ends the airing step and
starts the drying step depending on the datareceived
from the level sensor (10).
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