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Description

[0001] The present invention relates to a washing
and/or drying machine comprising a drum, a condensing
duct in communication with the drum for the circulation
of air therethrough, a spray means configured to spray
coolant within the duct to condense moisture in the air
circulating therethrough, control means configured to
control the spray means to spray the coolant intermittent-
ly within the duct. Such a washing and/or drying machine
is known from EP 0399406. Washing and/or drying ma-
chines are also known from EP 0763618A, GB 1379480A
and US 2002/178765.
[0002] Known drum-type washing machines may have
various functions such as rinsing, dehydrating/spinning
and drying in addition to a standard washing function.
[0003] When a drying function of a drum-type washing
machine is performed, heated air is supplied to the inside
of a drum to heat the laundry therein and the resulting
air at high temperature and high humidity within the drum
undergoes a condensing process to enhance the drying
efficiency of the washing machine and its drying process.
[0004] As illustrated in Figure 1, a conventional drum-
type washing machine comprises a drum 1, a blowing
fan 2 and a blowing fan duct 3 disposed on the outside
of the drum 1, a condensing duct 4 connecting an outlet
of the drum 1 to the blowing fan 3, a jetting nozzle 5
mounted internally in an upper part of the condensing
duct 4 and a cooling water supply tube 6 connected to
the jetting nozzle 5 for supplying cooling water thereto.
[0005] In operation of the above-described washing
machine, air at high temperature and high humidity re-
sulting from a drying process is drawn into the condens-
ing duct 4 through an air outlet 1a in the lower side of the
drum 1. The air then encounters cooling water jetted ver-
tically downward within the condensing duct 4 by the jet-
ting nozzle 5 as it flows upwards towards the blowing fan
duct 3 thereby condensing the water contained in the air.
[0006] A conventional drum-type washing machine
continuously supplies cooling water during the whole dry-
ing process so as to increase the condensing efficiency
but this has the result of consuming a large amount of
cooling water.
[0007] Therefore, there is a need for a drum type wash-
ing machine capable of reducing the amount of cooling
water consumed whilst also maintaining an increased
drying efficiency and short drying time.
[0008] Accordingly, the present invention is character-
ised by a temperature sensor to measure the tempera-
ture of the condensed water within the duct, the control
means being configured to permit intermittent supply of
the coolant within the duct until the condensed water
reaches a predetermined temperature as sensed by the
temperature sensor and thereafter permit continuous
supply of the coolant within the duct.
[0009] The washing and/or drying machine preferably
includes means to draw air from the drum into the duct
and circulate it back into the drum and also preferably

includes means to heat air drawn from the drum before
it is circulated back into the drum
[0010] Conveniently, the coolant is cooling water and
preferably the temperature sensor measures a temper-
ature of the condensed water discharged from the con-
densing duct.
[0011] A method of the present invention is character-
ised by the step of sensing the temperature of the con-
densed water within the condensing duct intermittently
supplying the coolant within the duct until the condensed
water reaches a predetermined temperature and there-
after continuously supplying the coolant within the duct.
[0012] Preferred embodiments of the present inven-
tion will now be described, by way of example only, with
reference to Figures 2 - 7 of the accompanying drawings,
in which:

Figure 1 is a perspective view illustrating a structure
of a condensing duct of a conventional drum type
machine;
Figure 2 is a perspective view illustrating a drum type
washing machine consistent with the present inven-
tion;
Figure 3 is a sectional view schematically illustrating
the drum type washing machine consistent with the
present invention;
Figure 4 is a schematic control block diagram of the
drum type washing machine consistent with the
present invention;
Figure 5 is a control flow diagram of the drum type
washing machine consistent with the present inven-
tion;
Figure 6 is a graph illustrating temperature of con-
densed water and a control state of a cooling water
supplying unit; and
Figure 7 is a perspective view of a condensing duct
according to another embodiment of the present in-
vention.

[0013] Referring to Figures 2 and 3, a drum-type wash-
ing machine according to the present invention compris-
es a square-framed main casing 10, a cylinder type drum
20 installed inside the main casing 10 with a cylinder type
washing tank 22 rotatably installed inside the cylinder
type drum 20 and having dehydrating/draining holes
through a wall face thereof. A driving motor 23 is provided
below the drum 20 and is operable to rotate the washing
tank 22 in either direction to perform washing, rinsing and
dehydrating/spin-drying operations. A door 24 is installed
in front of the main casing 10 opening and closing the
main casing 10.
[0014] A water supplying unit is provided above the
drum 20 which supplies the water for washing into the
drum 20 and dissolves detergent in the supplied water.
The water supplying unit comprises a water supplying
valve 24, a water supplying tube 26 and a detergent dis-
solving unit 27.
[0015] A drying unit is also provided above the drum
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20 to dry the laundry after a dehydrating/spin drying op-
eration has been completed. The drying unit comprises
a blowing fan 70 and a blowing fan duct 72 mounted on
the top of the drum 20, and a discharging duct 80 mounted
between the blowing fan duct 72 and an air inlet 21a of
the drum 20 communicating them with each other. A heat-
er 60 is mounted inside the discharging duct 80 and a
condensing duct 30 is mounted between an air outlet 21b
of the drum 20 and the blowing fan duct 72 communicat-
ing them with each other. A cooling water supplying unit
43 is provided to supply cooling water into the condensing
duct 30 to condense air which flows into the condensing
duct 30 from the inside of the drum 20.
[0016] The cooling water supplying unit 43 comprises
a cooling water supplying tube 42 branched from the wa-
ter supplying valve 25 and a cooling water jetting member
40 for jetting the cooling water from the cooling water
supplying tube 42 to the inside of the condensing duct 30.
[0017] In operation, air blown through the blowing fan
70 is heated by the heater 60 as it passes through the
discharging duct 80 and is then supplied to the inside of
the drum 20 through the air inlet 21 a to heat and dry the
laundry. The air at high temperature and high humidity
generated in the course of drying the laundry flows out
of the air outlet 21b of the drum 20 and into the inside of
the condensing duct 30 and water contained in the high
temperature and humidity air is condensed by the cooling
water jetted vertically downward through the cooling wa-
ter jetting member 40.
[0018] An elevation limiting projection 50 and a con-
densed water collecting projection 51 are provided inside
the condensing duct 30 whose shapes and installation
positions may be modified in various ways, as necessary.
[0019] A draining unit, including a draining tube 28 and
a draining pump 29 is provided below the drum 20 so as
to drain the water from the drum 20 after a washing cycle
has finished.
[0020] As illustrated in Figure 4, the drum type washing
machine according to the present invention comprises a
temperature sensor 91 for measuring the temperature of
the water from the air expelled from the drum 20 and a
control unit 90 for controlling the supply of the cooling
water dependent upon the temperature of the condensed
water measured by the temperature sensor 91.
[0021] It is preferable, but not necessary, that the tem-
perature sensor 91 is provided in a lower portion of the
condensing duct 30 so as to measure the temperature
of the condensed water as it is discharged to a discharg-
ing unit (not shown) from the bottom of the condensing
duct 30.
[0022] A reference or "established" temperature is
stored in the control unit 90 against which a temperature
measured by the temperature sensor 91 is to be com-
pared.
The reference temperature is represented by the highest
temperature of the condensed water depicted in Figure 6.
[0023] The control unit 90 controls the cooling water
supplying unit 43 so that the cooling water is supplied

intermittently until the temperature measured by the tem-
perature sensor 91 reaches the reference temperature
and also controls the cooling water supplying unit 43 so
that supply of the cooling water is continued after the
temperature measured by the temperature sensor 91 has
reached the reference temperature.
[0024] A drying operation of the drum type washing
machine as described above, will now be described.
[0025] Referring to Figure 3, it can be seen that air
blown from the blowing fan 70 is heated by the heater 60
as it passes through the discharging duct 80 and is then
supplied into the inside of the drum 20 through the air
inlet 21a. Accordingly, the laundry within the drum 20 is
heated and dried.
[0026] The high temperature and high humidity air gen-
erated in the course of drying the laundry flows into the
condensing duct 30 through the air outlet 21b of the drum
20 and is drawn through the condensing duct 30 into the
blowing fan duct 72.
[0027] When the air passes through the condensing
duct 30, the water contained in the air is condensed by
the cooling water supplied through the cooling water sup-
plying unit 43. Referring to Figure 5, the cooling water is
intermittently supplied through the cooling water supply-
ing unit 43 as controlled by the control unit 90 at operation
S1.
[0028] As illustrated in Figure 6, the control unit 90 con-
trols the cooling water supplying unit 43 so that intermit-
tent supply of the cooling water can continue until the
temperature of the condensed water measured by the
temperature sensor 91 reaches the reference tempera-
ture (see region A).
[0029] It is to be noted that condensation forms inside
the condensing duct 30 even during intermittent supply
of the cooling water shown in region A of Figure 6.
[0030] The condensed water rises up within the con-
densing duct 30 by the air current therein but its elevation
is limited by colliding against the elevation limiting pro-
jection 50 and forming water drops thereon. Having
formed on the elevation limiting projection 50, the water
drops are dropped and collected in the condensed water
collecting projection 51 and are then scattered and ele-
vated again by the upward air current, and then again
collided against the elevation limiting projection 50. This
cycle of processes is repeated. Since contact of the air
current elevated with water is extended through these
processes, condensation occurs within the condensing
duct 30 even during the stages of intermittent supply of
the cooling water when the cooling water is not being
discharged through the jetting member 40.
[0031] Next, the temperature of the condensed water
measured by the temperature sensor 91 is compared
with the reference temperature at operation S3. When
the cooling water temperature measured by the temper-
ature sensor 91 reaches the reference temperature as
shown in Figure 6, the control unit 90 controls the cooling
water supplying unit 43 at operation S5 so that the cooling
water is supplied continuously instead of intermittently.
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This causes the temperature of the condensed water to
lower as shown in region B of Figure 6.
[0032] Thereafter, the control unit 90 ascertains
whether the drying operation is completed and if it is as-
certained that the drying operation has been completed,
the control unit 90 stops supply of the cooling water.
[0033] In the washing machine of the present inven-
tion, if the cooling water is supplied to the condensing
duct 30 intermittently, the temperature of the condensed
water increases as the drying time is increased. Accord-
ingly, the temperature of the air returned to the inside of
the drum 20 through the condensing duct 30 is also in-
creased, thereby increasing the internal temperature of
the drum 20. As the internal temperature of the drum 20
is increased, the efficiency of vaporising the water in the
laundry can be improved and the drying time can be
shortened. In addition, the amount of the cooling water
consumed can be reduced.
[0034] In the above-described embodiment, the
present invention has been applied to the condensing
duct 30 as illustrated in Figure 3. However, the present
invention is not limited to this embodiment, but can be
applied to various types of condensing ducts. For exam-
ple, the present invention may also be applied to a con-
densing duct 130 as illustrated in Figure 7.
[0035] The condensing duct 130 illustrated in Figure 7
comprises an air inlet 132 through which air flows from
the drum, a condensing unit 134 through which the air
flowing through the air inlet 132 passes, and an air outlet
136 through which the air having passed through the con-
densing unit 134 is discharged.
[0036] The present invention has been described with
reference to a drum-type washing machine but can also
be applied to a drying machine.
[0037] As described above, in a washing machine ac-
cording to the present invention, the amount of cooling
water consumed can be reduced, the laundry drying ef-
ficiency can be improved and the laundry drying time can
be shortened.
[0038] Although a few embodiments of the present in-
vention have been shown and described, it will be ap-
preciated by those skilled in the art that changes may be
made in these embodiments without departing from the
principles of the invention, the scope of which is defined
in the appended claims and their equivalents.

Claims

1. A washing and/or drying machine comprising a drum
(20), a condensing duct (30) in communication with
the drum (20) for the circulation of air therethrough,
a spray means configured to spray coolant within the
duct (30) to condense moisture in the air circulating
therethrough, control means (90) configured to con-
trol the spray means (43) to spray the coolant inter-
mittently within the duct (30) and characterised by
a temperature sensor (91) to measure the tempera-

ture of the condensed water within the duct (30), the
control means (90) being configured to permit inter-
mittent supply of the coolant within the duct (30) until
the condensed water reaches a predetermined tem-
perature as sensed by the temperature sensor and
thereafter permit continuous supply of the coolant
within the duct (30).

2. A washing and/or drying machine according to claim
1 including means to draw air (70) from the drum
(20) into the duct (30) and circulate it back into the
drum (20).

3. A washing and/or drying machine according to claim
2 including means to heat air (60) drawn from the
drum (20) before it is circulated back into the drum
(20).

4. A washing and/or drying machine according to any
preceding claim wherein the coolant is cooling water.

5. A washing and/or drying machine according to any
preceding claim wherein the temperature sensor
(91) measures a temperature of the condensed wa-
ter discharged from the condensing duct (30).

6. A method of controlling a washing and/or drying ma-
chine comprising a drum (20), a condensing duct
(30) in communication with the drum (20) for the cir-
culation of air therethrough and, a spray means (43)
configured to spray coolant within the duct (30) to
condense moisture in the air circulating there-
through, the method comprising the step of spraying
coolant intermittently within the duct (30) and char-
acterised by the steps of sensing the temperature
of the condensed water within the condensing duct
(30), intermittently supplying the coolant within the
duct (30) until the condensed water reaches a pre-
determined temperature and thereafter continuously
supplying the coolant within the duct (30).

Patentansprüche

1. Wasch- und/oder Trockenmaschine, umfassend ei-
ne Trommel (20), einen Kondensationskanal (30) in
Kommunikation mit der Trommel (20) für die Zirku-
lation von Luft dadurch, ein Sprühmittel, das konfi-
guriert ist, um ein Kühlmedium innerhalb des Kanals
(30) zu sprühen, um Feuchtigkeit in der dadurch
zirkulierenden Luft zu kondensieren, ein Steuermit-
tel (90), das konfiguriert ist, um das Sprühmittel (43)
zu steuern, um das Kühlmedium intermittierend in-
nerhalb des Kanals (30) zu sprühen, und gekenn-
zeichnet durch einen Temperatursensor (91) zum
Messen der Temperatur des kondensierten Was-
sers innerhalb des Kanals (30), wobei das Steuer-
mittel (90) konfiguriert ist, um intermittierende Zufüh-
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rung des Kühlmediums innerhalb des Kanals (30)
zu gestatten, bis das kondensierte Wasser eine im
Voraus bestimmte Temperatur, wie durch den Tem-
peratursensor erfasst, erreicht, und danach kontinu-
ierliche Zuführung des Kühlmediums innerhalb des
Kanals (30) zu gestatten.

2. Wasch- und/oder Trockenmaschine nach Anspruch
1, enthaltend ein Mittel zum Saugen von Luft (70)
aus der Trommel (20) in den Kanal (30) und um sie
zurück in die Trommel (20) zu zirkulieren.

3. Wasch- und/oder Trockenmaschine nach Anspruch
2, enthaltend ein Mittel zum Erwärmen von Luft (60),
die aus der Trommel (20) gesaugt wurde, bevor sie
zurück in die Trommel (20) zirkuliert wird.

4. Wasch- und/oder Trockenmaschine nach einem der
vorstehenden Ansprüche, wobei das Kühlmedium
Kühlwasser ist.

5. Wasch- und/oder Trockenmaschine nach einem der
vorstehenden Ansprüche, wobei der Temperatur-
sensor (91) eine Temperatur des aus dem Konden-
sationskanal (30) abgelassenen kondensierten
Wassers misst.

6. Verfahren zum Steuern einer Wasch- und/oder Trok-
kenmaschine, die eine Trommel (20), einen Konden-
sationskanal (30) in Kommunikation mit der Trom-
mel (20) für die Zirkulation von Luft dadurch, ein
Sprühmittel (43), das konfiguriert ist, um ein Kühl-
medium innerhalb des Kanals (30) zu sprühen, um
Feuchtigkeit in der dadurch zirkulierenden Luft zu
kondensieren, umfasst, das Verfahren umfassend
den Schritt des intermittierenden Sprühens des
Kühlmediums innerhalb des Kanals (30) und ge-
kennzeichnet durch die Schritte des Erfassens der
Temperatur des kondensierten Wassers innerhalb
des Kondensationskanal (30), des intermittierenden
Zuführens des Kühlmediums innerhalb des Kanals
(30), bis das kondensierte Wasser eine im Voraus
bestimmte Temperatur erreicht, und danach des
kontinuierlichen Zuführens des Kühlmediums inner-
halb des Kanals (30).

Revendications

1. Lave-linge et/ou sèche-linge comprenant un tam-
bour (20), un conduit de condensation (30) en com-
munication avec le tambour (20) pour la circulation
d’air à travers celui-ci, un moyen de vaporisation
pour vaporiser un réfrigérant dans le conduit (30)
afin de condenser l’humidité dans l’air circulant à tra-
vers celui-ci, un moyen de commande (90) configuré
pour commander au moyen de vaporisation (43)
pour vaporiser le réfrigérant par intermittence dans

le conduit (30) et caractérisé par un capteur de tem-
pérature (91) pour mesurer la température de l’eau
condensée dans le conduit (30), le moyen de com-
mande (90) étant configuré pour permettre l’alimen-
tation intermittente du réfrigérant dans le conduit (30)
jusqu’à ce que l’eau condensée atteigne une tem-
pérature prédéterminée telle que détectée par le
capteur de température et permettre après cela l’ali-
mentation continue du réfrigérant dans le conduit
(30).

2. Lave-linge et/ou sèche-linge selon la revendication
1, comportant un moyen pour aspirer l’air (70) depuis
le tambour (20) jusque dans le conduit (30) et le re-
cycler dans le tambour (20).

3. Lave-linge et/ou sèche-linge selon la revendication
2, comportant un moyen pour chauffer l’air (60) as-
piré depuis le tambour (20) avant de le recycler dans
le tambour (20).

4. Lave-linge et/ou sèche-linge selon l’une quelconque
des revendications précédentes, dans lequel le ré-
frigérant est de l’eau réfrigérante.

5. Lave-linge et/ou sèche-linge selon l’une quelconque
des revendications précédentes, dans lequel le cap-
teur de température (91) mesure une température
de l’eau condensée déchargée par le conduit de con-
densation (30).

6. Procédé de commande d’un lave-linge et/ou sèche-
linge comprenant un tambour (20), un conduit de
condensation (30) en communication avec le tam-
bour (20) pour la circulation d’air à travers celui-ci,
et un moyen de vaporisation (43) configuré pour va-
poriser un réfrigérant dans le conduit (30) afin de
condenser l’humidité dans l’air circulant à travers ce-
lui-ci, le procédé comprenant l’étape de vaporisation
du réfrigérant par intermittence dans le conduit (30)
et caractérisé par les étapes de détection de la tem-
pérature de l’eau condensée dans le conduit de con-
densation (30), l’alimentation intermittente du réfri-
gérant dans le conduit (30) jusqu’à ce que l’eau con-
densée atteigne une température prédéterminée et
après cela l’alimentation continue du réfrigérant
dans le conduit (30).
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