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Description

[0001] The present invention relates to a laundry drier,
particularly of the domestic type, comprising a chamber
where laundry is contained, an outer casing housing
said chamber, a blower to feed drying air through said
chamber and conduits suitable to convey said drying air
into and outside said chamber.
[0002] In the conventional laundry driers the chamber
where laundry is placed in order to be dried is a rotating
drum through which the air flow is mainly horizontal. The
movement of the laundry is a tumbling motion caused
by the rotation of the horizontal drum. Conventional
laundry driers are quite complicate and expensive do-
mestic appliances since they have to control both air
flow and drum rotation. Moreover they are not actually
efficient in term of energy-saving.
[0003] JP-A-03 023 896 discloses a laundry dryer
where hot air is circulated transversely through a cylin-
drical rotating basket.
[0004] US-A-3 668 784 discloses a laundry dryer hav-
ing tangential slot-shaped air distributors placed on a
rounded bottom surface of the chamber.
[0005] US-A-3 303 577 discloses a laundry dryer hav-
ing an inclined perforated plate or grid placed at the bot-
tom portion of a hopper.
[0006] It would be desirable, and it is actually an ob-
ject of the present invention, to provide a laundry drier
which is capable of assuring an improved energy effi-
ciency and, at the same time, a low cost due to a simpler
construction.
[0007] This aim is reached according to the present
invention in a laundry drier which comprises air distribu-
tion means placed substantially at the bottom of the
chamber, the laundry being maintained in a substantially
fluidized condition in said chamber by the drying air flow-
ing through said air distribution means.
[0008] Another aim of the present invention is to pro-
vide a new method of laundry drying according to which
an air flow entering through an air distributor agitates
the load, suspending and moving it like a fluid.
[0009] This new and innovative technology permits to
improve considerably the actual performances of the
clothes dryers. The benefits are the following: energy
savings, fabric care, time savings and cost savings. In
view of energy saving advantages of the laundry drier
according to the invention, it is more easy for appliances
producers to cope with European Community guidelines
relating to energy savings in domestic appliances, for
instance in producing laundry driers in class A, without
the need to provide the drier with a heat pump. The re-
markable potential of the new drying method permits to
reach class A, using a drying process different from the
traditional method. High air flow and floating of the laun-
dry expose, on average, more surface of clothes, in-
creasing the rate of evaporation. There is thus the pos-
sibility to improve considerably the efficiency of the dry-
ing process and to reach an efficiency closer to the the-

oretical limit (0.7 kWh per kg of water). Furthermore, due
to the high air speed, it is possible that some of the liquid
water is removed mechanically in form of liquid droplets.
That water doesn't need to be evaporated, and so the
above mentioned theoretical limit could be even passed.
[0010] In other words, the drying time and energy con-
sumption can be considerably reduced. Another im-
provement concerns the fabric care: the temperatures
involved in the drying process are lower than in the tra-
ditional method and also the mechanical action on the
fibers is reduced (reduced or avoided tumbling of the
load).
[0011] For a better understanding, the invention will
be further described by way of non-limiting example with
reference to the accompanying drawings, in which:

- Figure 1 is a perspective, schematic view of a laun-
dry drier according to the present invention,

- Figure 2 is a see-through view of the inner side of
the laundry drier shown in Figure 1,

- Figure 3 is a schematic view of the air flow circuit of
a laundry drier according to a second embodiment
of the present invention,

- Figure 4 is a schematic, perspective view of a com-
ponent of a laundry drier according to a third em-
bodiment of the present invention, and

- Figure 5 is a schematic view of the laundry chamber
of a laundry drier according to a fourth embodiment
of the present invention.

[0012] The use of "fluidized bed" in a clothes dryer is
a radically different method for drying. Basically the "flu-
idized bed" system consists of few components: a top-
loading cabinet 10, a fan or blower 12, and a perforated
plate 14 between the fan 12 and the load to be dried.
The laundry drier according to the present invention
does not need a heating element; of course, in order to
shorten the drying time, a heating element may be in-
cluded in the air flow path, upstream the bower 12. Using
a velocity of the air comprised preferably between 0.5
and 20 m/s, and more preferably between 1 and 10 m/
s, that is sufficient to counterbalance the gravitational
force, it is possible to suspend and move the load like a
fluid. In order to obtain that, it is necessary to have a
volume available that is much bigger than the volume of
the drum of a conventional dryer (typically around 100
liters). This is obtained by removing completely the
drum, due to the fact that now the agitation or surface
renewal of the load isn't obtained any more by the tum-
bling motion of the laundry due to rotation of the drum
itself, but just by the air flow. The volume available be-
comes in this way around 200-300 liters.
[0013] The resulting construction is simply a box as
the one shown in Figure 2, with the same external size
of a conventional domestic appliance (in Europe typical-
ly cm. 60 x 60 x 85h), with the perforated plate 14 at the
bottom, a blower 12 which blows the air through the per-
forated bottom 14 and the load and a connection funnel-
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shaped conduit between the blower 12 and the perfo-
rated plate 14. The air distributor, i.e. the perforated bot-
tom plate 14, may have different configurations; it may
be formed by concentric rings in the same plane, by con-
centric rings in the form of a cone, by parallel slots in a
flat plate or by dished and perforated plates concave
both upward or downward. In order to provide a good
distribution of the fluidized bed made by single items of
clothes, it is necessary to restrict the air flow so that a
pressure drop across the restriction is created. The
pressure drop across the air distributor 14 should be at
least 30% of the bed pressure drop. The embodiment
shown in Figure 2 applies to a dryer conceptually equiv-
alent to a so called "air vented dryer".
[0014] Figure 3 shows another embodiment which
can be compared to the so called "condenser dryer". In
this case an heating element 16 and an heat exchanger
18 are added to the components disclosed with refer-
ence to the above first embodiment, and the air flow is
closed in an air channel 19. Another blower 20 should
be added to improve the cooling of the process air. The
functioning is similar to the one of a conventional con-
denser dryer, but due to the increased air flow, the en-
ergy consumption is significantly reduced. The heater
16 and the condenser 18 could be conveniently substi-
tuted by a condenser and an evaporator of a heat pump,
to get a further reduction of the energy consumption.
[0015] Figure 4 shows another embodiment which re-
lates to a different type of air distributor which is derived
from the mechanism of the dishwasher. In this case the
air is driven in the laundry chamber 10 through a rotating
arm 22, similar to the ones used in the dishwashers, a
part from its size, in order to enhance the even distribu-
tion of the air through the load. The rotating arm 22 is
provided with a plurality of air nozzles 23. The concen-
tration of the air flow in "stronger" streams does improve
the movement of the laundry.
[0016] All the above embodiments shown in Figures
2-4 relate to a laundry drier in which the horizontal cross
section of the cabinet 10 corresponds (if the insulation
thickness of the appliance is disregarded) to the cross
section of the chamber in which the laundry is placed.
If an increase of laundry movement in the fluidized bed
is desired, mainly in order to decrease the drying time,
the embodiment shown schematically in Figure 5 may
be adopted, in which the chamber 24 for the laundry has
a circular cross section. In this embodiment auxiliary air
conduits 26 link the plenum chamber P downstream the
blower 12 and upstream the air distributor 14 with lateral
cylindrical wall 24a of the chamber 24. The auxiliary con-
duits 26 are placed in the interspace between the side
wall 24a of the chamber 24 and the side walls of the
cabinet or casing 10. The nozzles 26a of the conduits
26 adjacent the wall 24a are substantially tangential to
such wall, in order to cause a swirling action on the flu-
idized laundry. In Figure 5, for sake of simplicity, only
two conduits 26 are shown; of course the number of
such conduits has to be chosen depending on the de-

sired degree of swirling action.
[0017] In all the above embodiments a pulsing air flow
may be chosen; the pulsing flow may avoid problems of
clogging of the fluidized bed. The frequency of air pulse
and the duration of each pulse may vary in a wide range,
for instance drying air flow pulses of 5-20 seconds
spaced by intervals of 5 to 10 seconds.
[0018] The laundry drier according to the present in-
vention may comprise a humidity sensor downstream
the fluidized bed in order to end the drying cycle when
the degree of humidity of air leaving laundry has
reached a predetermined level. The degree of humidity
and/or the pressure drop across the fluidized bed may
be also used for adjusting, through a control process unit
of the drier, the rotational speed of the motor of blower
12 and hence the air flow rate through the fluidized bed.

Claims

1. Laundry drier, particularly of the domestic type,
comprising a chamber (10, 24) where the clothes
are contained, an outer casing (10) housing said
chamber, a blower (12) to feed drying air to said
chamber, and conduits suitable to convey said dry-
ing air into and outside said chamber, character-
ized in that it further comprises a perforated hori-
zontal plate (14) placed at the bottom of said cham-
ber (10, 24) for maintaining laundry in a substantial-
ly fluidized condition in the chamber by the drying
air flowing through said perforated plate, the hori-
zontal cross section of the chamber (10) corre-
sponding substantially to the horizontal cross sec-
tion of the outer casing (10).

2. Laundry drier according to claim 1, characterized
in that said conduits comprise cooling means (18,
20) for condensing humidity downstream the cham-
ber (10, 24) and means (19) for recirculating drying
air.

3. Laundry drier according to claim 1, characterized
in that said chamber (24) has a substantially circu-
lar horizontal cross section and is provided with
auxiliary air distribution means (26, 26a) flowing into
a side wall (24a) of the chamber (24).

4. Laundry drier according to claim 3, characterized
in that said auxiliary air distribution means (26)
comprise nozzles (26a) arranged in a substantially
tangential arrangement on the circular wall (24a) of
the chamber (24).

5. Laundry drier according to any of claims 1-5, char-
acterized in that it further comprises a horizontal
arm (22) rotating around a substantially vertical axis
and having a plurality of air nozzles (23) for improv-
ing the fluidization of laundry.
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6. Laundry drier according to any of the preceding
claims, characterized in that the air speed in the
chamber (10, 24) is comprised between 0,5 and 20
m/s, preferably between 1 and 10 m/s.

Patentansprüche

1. Wäschetrockner, insbesondere als Haushaltgerät,
mit einer Wäsche aufnehmenden Kammer (10, 24),
einem die genannte Kammer aufnehmenden Ge-
häuse (10), einem Ventilator (12) zur Zuführung von
Trocknungsluft zur genannten Kammer und mit Lei-
tungen, die zur Förderung der genannten Trock-
nungsluft innerhalb und außerhalb der genannten
Kammer geeignet sind,
dadurch gekennzeichnet,
dass er ferner eine im Wesentlichen auf dem Boden
der Kammer (10, 24) angeordnete, horizontale, per-
forierte Platte (14) aufweist, die die Wäsche in ei-
nem im Wesentlichen fluidisierten Zustand in der
Kammer durch die Trocknungsluft hält, die durch
die perforierte Platte strömt, wobei der horizontale
Querschnitt der Kammer (10) im Wesentlichen dem
horizontalen Querschnitt des Außengehäuses (10)
entspricht.

2. Wäschetrockner nach Anspruch 1,
dadurch gekennzeichnet,
dass die genannten Leitungen Kühlmittel (18, 20)
zum Kondensieren der Feuchtigkeit stromabwärts
von der Kammer (10, 24) und Mittel (19) zur Zurück-
führung der Trocknungsluft aufweisen.

3. Wäschetrockner nach Anspruch 1,
dadurch gekennzeichnet,
dass die genannte Kammer (24) einen im Wesent-
lichen runden, horizontalen Querschnitt aufweist
und mit Hilfsluftverteilungsmitteln (26, 26a) verse-
hen ist, die in eine Seitenwand (24a) der Kammer
(24) führen.

4. Wäschetrockner nach Anspruch 3,
dadurch gekennzeichnet,
dass die genannten Hilfsluftverteilungsmitteln (26)
Düsen (26a) aufweisen, die im Wesentlichen in ei-
ner tangentialen Anordnung in die runde Wand
(24a) der Kammer (24) einmünden.

5. Wäschetrockner nach einem der Ansprüche 1 bis 4,
dadurch gekennzeichnet,
dass er ferner einen Horizontalarm (22) aufweist,
der sich um eine im Wesentlichen vertikale Achse
dreht und eine Vielzahl von Düsen (23) zur Verbes-
serung der Fluidisierung der Wäsche hat.

6. Wäschetrockner nach einem der vorstehenden An-
sprüche,

dadurch gekennzeichnet,
dass die Luftgeschwindigkeit in der Kammer (10,
24) zwischen 0,5 und 20m/s, vorzugsweise zwi-
schen 1 und 10m/s, liegt.

Revendications

1. Sèche-linge, notamment comprenant une chambre
(10, 24), qui contient les vêtements, une enceinte
extérieure (10) logeant ladite chambre, un ventila-
teur (12) servant à envoyer un air de séchage à la-
dite chambre et des conduits convenant pour véhi-
culer ledit système de séchage dans et à l'extérieur
de ladite chambre, caractérisé en ce qu'il compor-
te en outre une plaque horizontale perforée (14) dis-
posée au fond de ladite chambre (10, 24) pour
maintenir le linge dans un état essentiellement flui-
disé dans la chambre sous l'effet de la circulation
de l'air de séchage à travers ladite plaque perforée,
la section transversale horizontale de la chambre
(10) correspondant essentiellement à la section
transversale horizontale de l'enceinte extérieure
(10).

2. Sèche-linge selon la revendication 1, caractérisé
en ce que lesdits conduits comprennent des
moyens de refroidissement (18, 20) servant à con-
denser l'humidité en aval de la chambre (10, 24), et
des moyens pour faire recirculer l'air de séchage.

3. Sèche-linge selon la revendication 1, caractérisé
en ce que ladite chambre (24) possède une section
transversale horizontale essentiellement circulaire
et comporte des moyens auxiliaires de distribution
d'air (26, 26a) pénétrant dans une paroi latérale
(24a) de la chambre (24).

4. Sèche-linge selon la revendication 3, caractérisé
en ce que lesdits moyens auxiliaires de distribution
d'air (26) comprennent des buses (26a) disposées
selon une disposition essentiellement tangentielle
à la paroi circulaire (24a) de la chambre (24).

5. Sèche-linge selon l'une quelconque des revendica-
tions 1 à 5, caractérisé en ce qu'il comporte en
outre un bras horizontal (22) tournant autour d'un
axe essentiellement vertical et possédant une plu-
ralité de buses de projection d'air (23) pour amélio-
rer la fluidisation du linge.

6. Sèche-linge selon l'une quelconque des revendica-
tions précédentes, caractérisé en ce que la vites-
se de l'air dans la chambre (10, 24) est compris en-
tre 0,5 et 20 m/s et de préférence entre 1 et 10 m/s.
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