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(54) Laundry dryer

(57) Laundry dryer comprising a chamber (4) for re-
ceiving articles to be dried, an air circuit (5) for recircu-
lating cyclically drying air through said chamber (4) and
a dewatering unit (9) for reducing moisture content in
moist airflow exiting said chamber (4), wherein said de-
watering unit (9) comprises a ionization section (10,210)
for electrical charging water dispersed in said airflow and
water exhausting means (17,18).
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Description

[0001] The presentinvention relates to a laundry dryer
having an improved air dewatering device. In the present
invention the expression "laundry dryer" should be con-
strued as including also washing/drying appliances, i.e.
appliances having washing and drying capabilities com-
bined in a single machine. In addition such expression
is intended to include both front loading laundry appli-
ances both top loading laundry appliances.

[0002] Nowadays two main categories of laundry dry-
ers are well known. The first category comprises vented
dryers wherein an air flow is heated an passed through
a drying chamber where laundry to be treated is dried.
The air flow removes the laundry moisture and leaves
the drying chamber with a high humidity grade. In a vent-
ed dryer, humid air flow is exhausted from the machine
normally in the same room where the dryer is placed, or
in another environment if appropriate exhausting con-
duits are provided. This kind of dryers are simple and
economic in construction but they are not always practi-
cal to install in a house, both because exhausting humid
air inside a room is not desired, both because, in order
to exhaust the air flow exiting the drying chamber outside
the house, it is necessary to drill a huge hole in the per-
imetric wall of the house for receiving the exhausting pipe.
[0003] The second category of known laundry dryers
comprises the condenser dryers wherein the heated air
flow is passed cyclically through a drying chamber and
a condenser that removes moisture from the air flow ex-
iting the drying chamber. Moisture removed by the air
flow, which operates in a closed circuit, is recovered in
a tank that must be periodically emptied by a user.
[0004] In the last years condenser dryers have been
made object of an intense research for reducing their
power consumption. At present, in terms of power con-
sumption, the most efficient condenser dryers comprise
a heat pump for providing warm air to the drying chamber.
However, such drying machines have some drawbacks
such as a high number of components and a complicate
working process.

[0005] A further drawback of dryers comprising a heat
pump for heating air consists in the use of fluorinated
refrigerants that imply constraints in terms of manage-
ment during manufacturing and at the end of the appli-
ance working life. Another drawback of such machines
is due to the presence, inside the appliance, of non re-
movable heat exchangers that cannot be appropriately
cleaned with the consequence that fluff developed during
drying operations deposits on heat exchangers determin-
ing a rapid reduction of efficiency.

[0006] Therefore it would be desirable to improve
means for dewatering air in a laundry dryer.

[0007] The aim of the present invention is therefore to
solve the noted problems and thus providing a laundry
dryer having an improved drying efficiency, the same dry-
er having a reduced number of components compared
to dryers of known type.
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[0008] Anotherobject of the presentinvention is to pro-
vide a laundry dryer having a cabinet within which each
component is displaced in a more rationalized manner
thereby reducing the amount of unused cabinet inner vol-
ume.

[0009] Another object of the invention is to provide a
laundry dryer of improved reliability, the same being sim-
ple to be assembled.

[0010] Still another object of the invention is to provide
a laundry dryer requiring little maintenance.

[0011] Advantages, objects, and features of the inven-
tion will be set forth in part in the description which follows
and in part will become apparent to those having ordinary
skill in the art upon examination of the following or may
be learned from practice of the invention. The objects
and advantages of the invention may be realised and
attained as particularly pointed out in the appended
claims.

[0012] The accompanying drawings, which are includ-
ed to provide a further understanding of the invention and
are incorporated in and constitute a part of this specifi-
cation, illustrate a possible embodiment of the invention
and together with the description serve to explain the
principles of the invention.

[0013] Inthe drawings:

[0014] Figure 1 schematically shows a laundry dryer
according to the present invention;

[0015] Figure 2 schematically shows a detail of a de-
watering unit used in the dryer of figure 1;

[0016] Figure 3 schematically shows a second embod-
iment of a ionization section;

[0017] With reference to figure 1, a laundry dryer ac-
cording to the invention comprise a cabinet 1 within which
it is rotatably mounted a drum 2 defining a chamber 4
adapted to receive articles 3 to be dried. An air circuit 5
is provided for recirculating cyclically drying air through
the chamber 4. An intake manifold 6 extracts a moist
airflow from the chamber 4 and drives it through a filter
7 where lint and/or fluff are trapped. Moist air from cham-
ber 4 is extracted by a fan 8 placed in the air circuit 5.
After being filtered, air from the chamber 4 is passed
through a dewatering unit 9 in which moisture grade in
the moist airflow is progressively reduced.

[0018] Said dewatering unit 9 comprises a ionization
section 10 provided for maintaining a corona electric dis-
charge that electrically charges water droplets dispersed
in the moist airflow promoting their precipitation, thereby
causing the airflow to be dried.

[0019] According to afirstembodiment shown in great-
er detail in figure 2, the ionization section 10 comprises
corona discharge means 11 comprising a grid-like cath-
ode 12 facing a moist air inlet opening 13 so as to be
invested by the moist airflow coming from the drying
chamber 4. Cathode 12 is provided with a plurality of wire
tips 14 serving for concentration of electric field and re-
duction of discharge ignition voltage. Cathode 12 is pow-
ered by suitable high voltage generating means 15. An-
ode is performed by grounded walls of the air circuit 5.
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Water extracted from the moist airflow is collected in a
bottom part 16 of the ionization section 10 and drained
by atube 17 and pumping means 18. Said water is stored
in a compartment 19 (see figure 1) that must be period-
ically emptied by a user.

[0020] In figure 3 itis shown a second embodiment of
a ionization section 210 to be used in a dewatering unit
9. The ionization section 210 comprise a first bottom com-
partment 220 having an air inlet opening 213 for receiving
moist air from the chamber 4 and a second upper com-
partment 221 (electric discharge compartment). Com-
partments 220 and 221 communicates through an aper-
ture 222 on which a mesh structure 223 is mounted. Co-
rona discharge means 211 are provided and comprise a
cathode 212, in the form of a wire 224 which is mounted
in and extend within the discharge compartment 221 for
electrically charging water droplets dispersed in the moist
airflow entering the bottom compartment 220, causing
the airflow to be dried. Wire 224 is displaced so as to
face the mesh structure 223 and it is powered by suitable
high voltage generating means 15.

[0021] Aionizationsection 210 canbe usedinthe laun-
dry dryer shown in figure 1 as alternative to the first em-
bodiment 10 depicted therein.

[0022] A fan 8 is preferably placed downstream of the
ionization section 10, 210 for circulating air within the air
circuit 5. Fan 8 can be of axial or centrifugal type accord-
ing to the design needs.

[0023] In order to improve water removal from the
moist airflow, a laundry dryer according to the present
invention can be provided with a dewatering unit 9 further
comprising a precipitation section 25 shown in figures 1
and, in grater detail, also in figure 2.

[0024] A precipitation section 25 is displaced down-
stream of the ionization section 10, 210 and, preferably,
downstream of the fan 8. Precipitation section 25 re-
ceives air exiting the ionization section 10, 210 and, in
combination with the latter, contributes to further reduc-
ing the moisture dispersed in the airflow. Precipitation
section 25 is provided with electric field generating
means 26 comprising a plurality of plates 27, 28. A first
group of plates 28 are powered by suitable high-voltage
generating means 15 and form a plurality of cathodes,
while a second group of plates 27 are grounded and form
a plurality of anodes. Plates 27, 28 are arranged in a
alternate manner such that each cathode plate 28 is
spaced apart and parallel to at least a anode plate 27.
Plates 27, 28 forms a plurality of channels 29 adapted to
receive the airflow exiting the ionization section 10, 210.
When the airflow enters channels 29 divides in a corre-
sponding number of portions and, because of the electric
field generated by plates 27, 28, water drops dispersed
in the airflow and positively charged by the ionization
section 10, 210, are driven onto the surfaces of the
grounded plates 27. Precipitated water is collected in a
bottom portion 33 of the precipitation section 25 and it is
drained by a tube 17 and pumping means 18 that can be
the same used for draining water from the ionization sec-
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tion 10, 210. Water drained from the precipitation section
25 is stored in a compartment 19 (see figure 1) that must
be periodically emptied by a user.

[0025] Dewatered air exiting the precipitation section
25 is received by a manifold 31 that drives the air to a
rear bulkhead 32 (see figure 1) having air diffusion means
for introducing air inside the chamber 4.

[0026] The use of a precipitation section 25 may be
optional and reserved for dryers where the amount of
moisture in the airflow is very high. In case the precipi-
tation section 25 is not used, manifold 31 receives air
discharged by the ionization section 10, 210 and drives
it to the bulkhead 32. In case the precipitation section 25
is used, the latter can be displaced just downstream of
the ionization section 10, 210 and further downstream of
the precipitation section 25, a fan 8 is mounted.

[0027] The air circulation within the circuit 5 continues
cyclically without exhausting air outside the appliance
until the drying process is completed. Heating means of
known type (not shown in the drawings) are provided in
the air circuit 5 for heating the airflow circulating therein.
[0028] According to experimental results it has been
found that in a moist airflow having a relative humidity
grade grater than 100% the humidity grade is reduced
up to 70% in about 3 minutes when the ionization section
10, depicted in figures 1 and 2, is used and the precipi-
tation section 25 is inactive, i.e. all plates 27, 28 are
grounded. In analogous conditions of moist airflow and
with the precipitation section 25 inactive, experiments
made with use of a ionization section 210 of the type
depicted in figure 3 have shown that the humidity grade
is reduced up to 73% in about 5 minutes. With the same
type of ionization section 210, when the precipitation sec-
tion 25 is turned on (plates 28 are powered by a high
voltage generating means 15), the humidity grade is re-
duced to about 62% in about 7 minutes.

[0029] The first embodiment of the ionization section
10 illustrated in figures 1 and 2 has shown a great effi-
ciency in charging the water droplet dispersed in the
moist airflow, while the second embodiment 210 depicted
in figure 3 provides better discharge stability, higher elec-
tric strength and lower air flow disturbance.

[0030] Conclusively, the present invention allows a
laundry dryer to efficiently remove water from a moist
airflow by means of a compact and reliable dewatering
device. The latter has a size which is smaller than that
ofacondensernormally used foralaundry dryer of known
type and therefore the inner volume of a laundry cabinet
can be used for displacing the appliance components in
a more rationalized manner.

[0031] It can also be stated that performances of a
laundry dryer according to the invention are improved
compared to laundry dryers of known type both consid-
ering the amount of moisture removed by the appliance
both in term of power consuming.
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Claims

1. Laundrydryercomprising achamber (4) forreceiving
articles to be dried, an air circuit (5) for recirculating
cyclically drying air through said chamber (4) anda 5
dewatering unit (9) for reducing moisture content in
moist airflow exiting said chamber (4) characterised
in that said dewatering unit (9) comprises a ioniza-
tion section (10, 210) for electrical charging water
dispersed in said airflow and water exhausting 70
means (17, 18).

2. Laundry dryer according to claim 1 wherein said ion-
ization section (10) is placed in the air circuit (5)
downstream of said chamber (4). 15

3. Laundry dryer according to claim 1 or 2 wherein said
ionization section (10, 210) comprises corona dis-
charge means (11, 211).

20
4. Laundry dryer according to claim 3 wherein said co-
rona discharge means (11) comprises a grid-like
cathode (12) arranged so as to intercept the moist
airflow, said grid-like cathode (12) being provided
with a plurality of wire tips (14). 25

5. Laundry dryer according to claim 3 wherein said co-
rona discharge means (211) comprise a discharge
compartment (221) separated from said airflow by a
mesh structure (223) and further comprise a wire 30
cathode (224) contained in said compartment (221)
and facing said mesh structure (223).

6. Laundry dryer according to any preceding claim
wherein said dewatering unit (9) further comprises 35
a water precipitation section (25) displaced down-
stream of said ionization section (10, 210) provided
with electric field generating means (26).

7. Laundry dryer according to claim 6 wherein said 40
electric field generating means (26) comprise a plu-
rality of alternately arranged grounded and high-po-
tential plates (27, 28).

8. Laundry dryer according to claim 7 wherein said plu- 45
rality of plates (27, 28) are spaced apart and parallel
one another forming a plurality of channels (29)
adapted to receive said moist airflow.

9. Laundry dryer according to any of claims 6 to 8 50
wherein said precipitation section (25) comprises
water exhausting means (17, 18).

10. Laundry dryer according to any preceding claim
wherein said water exhausting means (17, 18) com- 55
prises a tube (17) and pumping means (18).
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