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Figure 1

(57) Abstract: The present invention relates to a laundry washing and drying

machine (1) comprising a drum (2) wherein the laundry is placed; a tub (3)
wherein the drum (2) moves; an air circulation duct (4) wherein the process
air (PA) circulation, providing the drying of the laundry, is performed in the

drying process after the washing process; a condenser (5) that is disposed on
the air circulation duct (4) and that enables the process air (PA) passing
therethrough to be condensed; a fan (6) that sucks the cooling air (CA) from
the outer environment; and a first air delivery line (7) that extends between
the fan (6) and the condenser (5) and that enables the delivery of the cooling
air (CA) sucked by the fan (6) to the condenser (5).
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Description
A LAUNDRY WASHING AND DRYING MACHINE WITH IMPROVED WASHING

[0001]

[0002]

[0003]

[0004]

[0005]

[0006]

PERFORMANCE
The present invention relates to a washing and drying machine of which
the washing performance is improved.
In laundry washing and drying machines, the cleaning agents like the
detergent, softener etc. required for the washing process are placed into a
dispenser. The water received from the mains is passed through the
dispenser and mixed with detergent, and the mixed wash water is
transferred to the tub. In the drying process realized after the washing
process, air-cooled condensers that realize the condensation process by
using the outer environment air are widely used. The humid air that comes
from over the laundry and passes through the process air duct is
condensed in the condenser cooled by means of the outside environment
air, thus the air that is dried by being dehumidified is delivered again onto
the laundry through the process air duct.
When the water received from the mains and the detergent are mixed
during the washing process, the entire detergent is not dissolved in the
water. The undissolved detergent is discharged with the wash water after
the washing process without being used. As a result, the performance of
the laundry washing and drying machine is decreased.
In the state of the art Japanese Patent Application No. JP2003311064, a
laundry washing machine is disclosed, whereof the washing performance
is improved by means of a pump generating foam and by generating foam
by means of the air pump.
The aim of the present invention is the realization of a laundry washing
and drying machine whereof the washing performance is improved by
increasing the amount of detergent that is dissolved in the wash water.
The laundry washing and drying machine realized in order to attain the aim
of the present invention, explicated in the first claim and the respective
claims thereof, comprises a drum wherein the laundry is placed; a tub
wherein the drum moves; an air circulation duct wherein the process air

circulation, providing the drying of the laundry, is performed in the drying
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[0007]

[0008]

[0009]

[0010]

process after the washing process; a condenser that is disposed on the air
circulation duct and that enables the process air passing therethrough to
be condensed; a fan that sucks the cooling air from the outer environment,
and a first air delivery line that extends between the fan and the condenser
and that enables the delivery of the cooling air sucked by the fan to the
condenser. The humid air that comes from over the laundry and passes
through the air circulation duct is condensed in the condenser that is
cooled by means of the cooling air, thus the air that is dried by being
dehumidified is delivered again onto the laundry through the air circulation
duct.

The laundry washing and drying machine of the present invention
comprises a second air delivery line that extends from the fan or the first
air delivery line to the tub and that enables the delivery of the air from the
fan to the tub. The cooling air sucked by the fan from the outer
environment is transferred from the second delivery line to the tub. The
mechanical movements generated by the cooling air that contacts the
wash water in the tub by creating bubbles in the wash water enables more
detergent to be dissolved in the wash water.

In an embodiment of the present invention, the laundry washing and drying
machine comprises a valve that is disposed on the first air delivery line. In
this embodiment, the valve has an inlet end connected to the fan and at
least two outlet ends connected to the first air delivery line and the second
air delivery line. Thus, the cooling air is enabled to be directed from the
outlet of the fan to the first air delivery line or the second air delivery line.
In another embodiment of the present invention, the laundry washing and
drying machine comprises a control unit that controls the operation of the
valve and enables the cooling air to be directed to the first air delivery line
or the second air delivery line by means of the valve. The control unit
controls the delivery of the cooling air leaving the fan to the condenser
from the first air delivery line or to the tub from the second air delivery line
by controlling the open/closed positions of the shutters at the outlet ends
of the valve.

In another embodiment of the present invention, the control unit enables
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[0011]

[0012]

[0013]

the cooling air to be directed to the second air delivery line in the water
intake step by means of the valve. In the water intake step, the water
received from the mains is passed through the detergent dispenser and
mixed with detergent and then transferred to the tub to be used in the main
washing step. As the water intake step begins, the control unit enables the
delivery of cooling air from the second air delivery line to the tub. The
control unit continues to send the cooling air until the water intake step is
completed, thus the maximum amount of detergent is enabled to be
dissolved in the washing water until the main washing step begins. As the
main washing step begins, the control unit ends the delivery of the cooling
air to the second air delivery line.

In another embodiment of the present invention, the laundry washing and
drying machine comprises a conductivity sensor disposed inside the tub
and the control unit that determines the type of detergent used according
to the data received from the conductivity sensor and controls the amount
of cooling air delivered to the second air delivery line by means of the
valve according to the type of detergent. Depending on the use of powder
detergent or liquid detergent, the amount of detergent remaining without
dissolving in the wash water varies. Therefore, the control unit initially
determines the type of detergent used by means of the conductivity sensor
and controls the amount of cooling air delivered to the tub from the second
air delivery line with respect to this data. In the case the use of powder
detergent is detected, since the amount of detergent remaining without
dissolving in the tub is more, the control unit enables the delivery of a
higher amount of cooling air to the tub from the second air delivery line
than the case when liquid detergent is used.

In another embodiment of the present invention, the laundry washing and
drying machine comprises a heater that is disposed on the second air
delivery line. The cooling air leaving the fan by means of the heater is
delivered to the tub after being heated in the second air delivery line. Thus,
a pre-heating process is enabled to be realized before the water heater is
operated in the main washing step.

By means of the present invention, a laundry washing and drying machine
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is realized, wherein the amount of detergent dissolving in the wash water
is increased by delivering the air from the fan to the tub. By using the
available fan that enables the cooling of the condenser, the need for the
use of an additional component is eliminated, thus providing cost
advantage.

The laundry washing and drying machine 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 the tub, the fan, and the second air
delivery line in an embodiment of the present invention.

Figure 2 — is the schematic view of the laundry washing and drying
machine in an embodiment of the present invention.

The elements illustrated in the figures are numbered as follows:

. Laundry washing and drying machine

. Drum

. Tub

. Air circulation duct

. Condenser

. Fan

. First air delivery line

0o N OO O B~ W N -

. Second air delivery line

©

. Valve

10. Control unit

11.  Conductivity sensor

12. Heater

PA: Process air

CA: Cooling air

The laundry washing and drying machine (1) comprises a drum (2)
wherein the laundry is placed; a tub (3) wherein the drum (2) moves; an air
circulation duct (4) wherein the process air (PA) circulation, providing the
drying of the laundry, is performed in the drying process after the washing
process; a condenser (5) that is disposed on the air circulation duct (4)
and that enables the process air (PA) passing therethrough to be

condensed; a fan (6) that sucks the cooling air (CA) from the outer
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environment; and a first air delivery line (7) that extends between the fan
(6) and the condenser (5) and that enables the delivery of the cooling air
(CA) sucked by the fan (6) to the condenser (5) (Figure 1 and Figure 2).
The laundry washing and drying machine (1) of the present invention
comprises a second air delivery line (8) that extends from the fan (6) or the
first air delivery line (7) to the tub (3) and that enables the delivery of the
air from the fan (6) to the tub (3). During the drying process, a portion of
the cooling air (CA) that enables the humid process air (PA) to be
condensed by decreasing the temperature thereof is sent into the tub (3)
from the second air delivery line (8). By means of the bubbles created by
the cooling air (CA) in the wash water in the tub (3), a higher amount of
detergent is enabled to be dissolved in the wash water.

In an embodiment of the present invention, the laundry washing and drying
machine (1) comprises a valve (9) that is disposed on the first air delivery
line (7). Thus, the cooling air (CA) is enabled to be directed from the outlet
of the fan (6) to the first air delivery line (7) or the second air delivery line
(8). The valve (9) has an inlet end connected to the fan (6) and at least two
outlet ends connected to the first air delivery line (7) and the second air
delivery line (8).

In another embodiment of the present invention, the laundry washing and
drying machine (1) comprises a control unit (10) that controls the operation
of the valve (9) and that enables the cooling air (CA) to be directed to the
first air delivery line (7) or the second air delivery line (8) by means of the
valve (9). The control unit (10) controls the delivery of the cooling air (CA)
leaving the fan to the first air delivery line (7) or to the second air delivery
line (8) by controlling the open/closed positions of the shutters at the outlet
ends of the valve (9). When the end of the valve (9) opening to the second
air delivery line (8) is closed, the cooling air (CA) is delivered to the
condenser (5) and when the end of the valve (9) opening to the first air
delivery line (7) is closed, the cooling air (CA) is delivered to the tub (3).

In another embodiment of the present invention, the control unit (10)
enables the air to be directed to the second air delivery line (8) in the water

intake step by means of the valve (9). In the water intake step, the water
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received from the mains is passed through the detergent dispenser and
mixed with detergent, and then transferred to the tub (3) to be used in the
main washing step. As the water intake step begins, the control unit (10)
delivers the cooling air (CA) to the tub (3) by opening the end of the valve
(9) opening to the second air delivery line (8), and the delivered cooling air
(CA) enables the detergent to be better dissolved in the water by creating
bubbles in the water-detergent mixture carried into the tub (3). Thus, the
performance of the laundry washing and drying machine (1) is improved
by increasing the amount of detergent dissolved in the water before the
main washing step.

In another embodiment of the present invention, the laundry washing and
drying machine (1) comprises a conductivity sensor (11) disposed inside
the tub (3) and the control unit (10) that determines the type of detergent
used according to the data received from the conductivity sensor (11) and
controls the amount of cooling air (CA) delivered to the second air delivery
line (8) by means of the valve (9) according to the type of detergent.
Compared to powder detergent, liquid detergent dissolves better in the
wash water. Therefore, in the case powder detergent is used in the
washing process, the control unit (10) increases the amount of detergent
dissolving in the wash water by increasing the amount of cooling air (CA)
sent to the tub (3) (Figure 2).

In another embodiment of the present invention, the laundry washing and
drying machine (1) comprises a heater (12) that is disposed on the second
air delivery line (8). The cooling air (CA) leaving the fan (6) by means of
the heater (12) is delivered to the tub (3) after being heated in the second
air delivery line (8). The hot air enables a higher amount of detergent to be
dissolved in the wash water (Figure 2).

In the laundry washing and drying machine (1) of the present invention, by
delivering the cooling air (CA), that is sucked by the fan (6) from the
outside environment and sent on the condenser (5) in order for the air
cooled condenser (5) to be cooled, to the tub (3) instead of the condenser
(5), the washing performance is improved by enabling the detergent to be

better dissolved in the wash water by means of the bubbles created in the
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wash water by the air.
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Claims

1.

A laundry washing and drying machine (1) comprising a drum (2) wherein the
laundry is placed; a tub (3) wherein the drum (2) moves; an air circulation duct
(4) wherein the process air (PA) circulation, providing the drying of the laundry,
is performed in the drying process after the washing process; a condenser (5)
that is disposed on the air circulation duct (4) and that enables the process air
(PA) passing therethrough to be condensed; a fan (6) that sucks the cooling air
(CA) from the outer environment; and a first air delivery line (7) that extends
between the fan (6) and the condenser (5) and that enables the delivery of the
cooling air (CA) sucked by the fan (6) to the condenser (5), characterized by a
second air delivery line (8) that extends from the fan (6) or the first air delivery
line (7) to the tub (3) and that enables the delivery of air from the fan (6) to the
tub (3).

A laundry washing and drying machine (1) as in Claim 1, characterized by a
valve (9) that is disposed on the first air delivery line (7).

A laundry washing and drying machine (1) as in Claim 2, characterized by a
control unit (10) that controls the operation of the valve (9) and enables the
cooling air (CA) to be directed to the first air delivery line (7) or the second air
delivery line (8) by means of the valve (9).

A laundry washing and drying machine (1) as in Claim 2 or 3, characterized by
the control unit (10) that enables the air to be directed to the second air
delivery line (8) in the water intake step by means of the valve (9).

A laundry washing and drying machine (1) as in Claims 3 or 4, characterized
by a conductivity sensor (11) that is disposed inside the tub (3); and the control
unit (10) that determines the type of detergent used according to the data
received from the conductivity sensor (11) and controls the amount of cooling
air (CA) directed to the second air delivery line (8) by means of the valve (9)
according to the type of detergent.

A laundry washing and drying machine (1) as in any one of the above claims,

characterized by a heater (12) that is disposed on the second air delivery line

(8).
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