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(54) Laundry drier with circuit to limit internal condensation

(57)  Laundry drying machine comprising a drum (5)
to contain the laundry which is to be dried, means (8,9)
for passing heating air (100) capable of drying the laundry
within the said drum (5), an inlet (11) for cold air (200)
originating from the exterior of the machine, heat ex-
changer means (6) through which the air (100) originating
from the drum (5) passes and is cooled by the said cold
air (200) originating from the exterior, at least one tank
(10) for collecting condensation water produced by the
said heat exchanger means (6), and at least one outlet

(13,16) for said cold air (200). The machine comprises
duct means (20,21) capable of providing a path for con-
ducting the said cold air (200) away from the said heat
exchanger means (6) after having passed through the
same and delivering it to the said outlet (13,16). After
having passed through the heat exchanger means (6),
some of the said cold air (200) is delivered to the upper
part of the cabinet (1) of the machine in the area occupied
by the electrical and/or electronic components (305) con-
trolling the machine.
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Description

[0001]
laundry.
[0002] Laundry drying machines of the condensation
type, in which the moist air leaving the drum in which the
laundry being dried is contained is caused to pass
through heat exchanger devices which cool the said hot
moist air with cold air from the exterior producing con-
densation water.

[0003] The said machines are provided with tanks for
the collection of condensation water generally located
beneath the heat exchanger; the said tanks may be of
the fixed or removable type.

[0004] After having passed through the heat exchang-
er the moist air leaving the drying drum is passed to heat-
ing resistances to be heated and passed to the drying
drumwhile the cold airis discharged outside the machine.
[0005] In presentlaundry drying machines there is the
disadvantage that after passing through the heat ex-
changer the flow of cold air, which is not ducted, can flow
towards the hot drying air ducts removing further heat
from these and thus reducing the efficiency of the drier.
In addition to this it may encourage the formation of con-
densation within the cabinet of the machine with possible
damage or overheating of electrical and electronic de-
vices in the machine.

[0006] In view of the state of the art described above,
the object of this invention is to provide a laundry drying
machine which overcomes the abovementioned disad-
vantages.

[0007] According to thisinvention, this objectis accom-
plished through a drying machine according to claim 1
below.

[0008] Features and advantages of this invention will
be apparent from the following detailed description of a
practical embodiment thereof illustrated by way of a non-
restrictive example in the appended drawings in which:

This invention relates to a machine for drying

- Figure 1is adiagrammatical frontal view of a laundry
drying machine, in partial cross-section, according
to a first embodiment of the invention,

- Figure 2isadiagrammatical side view of the machine
in Figure 1, in partial cross-section,

- Figure 3 is a diagrammatical view of a detail of the
machine in Figure 1 in cross-section,

- Figure 4 is a diagrammatical view of the detail in
Figure 3 in cross-section rotated through 90°,

- Figure 5 is a diagrammatical view of a modified em-
bodiment of the detail in Figure 4 in cross-section,

- Figure 6 is a diagrammatical side view, in partial
cross-section, of alaundry drying machine according
to a second embodiment of the invention,

- Figure 7 is a diagrammatical view from above of the
machine in Figure 6 from which the upper covering
panel has been removed,

- Figure 8 is a diagrammatical view in cross-section
along the line VIII-VIIl in Figure 6.
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[0009] With reference to Figures 1 to 4, it will be seen
that the laundry drying machine is provided with a cabinet
1 having an opening 2 on the front 3 for loading the laun-
dry which has to be dried. The machine also comprises
a door 2a closing opening 2 in cabinet 1 and a drum 5 to
contain the laundry which is to be dried. Door 2a is hinged
to the front wall 3 of body 1 in a conventional way. Drum
5 may be of the fixed type or of the rotating type driven
by an electric motor and suitable conventional mecha-
nisms. Drum 5 also includes an opening 5a aligned with
opening 2 in cabinet 1 for loading the laundry which has
to be dried.

[0010] The laundry drying machine comprises a heat
exchanger 6 through which the flow of hot moist air 100
originating from drum 5 flows in a conventional way. The
moist air passing through device 6 is cooled by a flow
200 of cold air obtained from outside the machine through
an opening 11, by a fan 7 driven by a motor and passed
to device 6 through a duct 12.

[0011] After the flow of moist air has been cooled, con-
densation water is produced and is collected in a tank 10
located beneath heat exchanger 6. Any droplets of con-
densation water which might run along the outside wall
of duct 12 are collected in a tray indicated by 10a.
[0012] Cooled air 100 from device 6 is passed to a duct
8 whereitis heated by electrical resistances present with-
in duct 8, which are not shown.

[0013] Heated air 100 is driven towards drum 5 by a
fan 9 in order to dry the laundry.

[0014] Heatexchanger 6 is preferably located beneath
drum 5, as can be seen in Figures 1 and 2. Tank 10 for
collecting the condensation water originating from that
device 6 is located beneath device 6.

[0015] The laundry drier comprises a duct 20 which
discharges the flow of cold air 200 used to cool the air of
hot moist air 100 originating from drum 5 in heat exchang-
er 6 outside the machine through an opening 13.
[0016] Opening 13 is preferably located in the back
wall 3a of the machine. Ducts 12 and 20 therefore create
a ducted route for the flow of air 200 drawn in from the
exterior through opening 11, which remains isolated from
duct 8 and the other components of the laundry drying
machine.

[0017] In this way the said air flow 200 is prevented
from lowering the temperature of air flow 100 while the
latter is in a position to dry the laundry, preserving opti-
mum performance from the machine.

[0018] Figures 3 and 4 show the structure of connec-
tion 19 between duct 20 and heat exchanger device 6 in
greater detail; the said connecting structure is provided
on a part of device 6 which is different from that to which
duct8is connectedinsuch away asto preventany mixing
hot air flow 200 and cold air flow 100 which cross in their
respective ducts in air/air heat exchanger 6.

[0019] Figure 5 illustrates a modified embodiment of
connecting structure 19 with heat exchanger 6 in Figure
4.

[0020] As willbe seen, connection 19 comprises a duct
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21 which conveys cold air flow 200 either towards open-
ing 13 or towards another outlet opening 16.

[0021] Outlet openings 13 and 16 are respectively lo-
cated in back wall 3a and front wall 3 of cabinet 1. Pres-
sure in the condensation circuit is thus reduced through
a greater flow of cooling air 200.

[0022] In addition to this the temperature of air flow
200 achieved during the operation of heat exchanging
device 6 is reduced.

[0023] Oneoftwoopenings 13 and 16 may be provided
with a cover, not shown in the drawings, to block the flow
of air to the exterior.

[0024] Figures 6 to 8 show a diagrammatical view of
a laundry drying machine according to a second embod-
iment of the invention.

[0025] The said machine comprises a circuit for the
partial diffusion of air flow 200 within cabinet 1 of the
laundry drier after the said flow has passed through heat
exchanger 6.

[0026] The said circuit comprises ducts 301 and 302
which are hydraulically connected together; duct 301,
which extends vertically and parallel to front wall 3 of the
machine, is connected to connecting structure 19 dis-
charging cold air 200 to the exterior.

[0027] Duct302islocated inthe upper part of the laun-
dry drier, parallel to a covering panel 303 and in the em-
bodiment illustrated in Figures 6 and 7 is therefore per-
pendicular to duct 301 with which it is connected for the
passage of the flow of air.

[0028] Duct 302 is provided with nozzles 304 in order
to diffuse cold air 200 within the cabinet of the laundry
drying machine, preferably in the direction of the electri-
cal and/or electronic components, indicated diagrammat-
ically by 305, involving control of the machine in such a
way as to prevent the formation of condensation upon
them or in their vicinity and to prevent them from over-
heating.

[0029] As an alternative vertical duct 301 may also be
provided with air diffusing nozzles 304 located along its
axial length.

[0030] The flow from nozzles 304 may be gauged in
relation to the size of the electronic and electrical controls
and the size of the part of the machine to which the flow
is directed in order to prevent condensation phenomena.
[0031] Preferably duct 302 may adopt positions which
are angularly displaced in a plane parallel to covering
panel 303 of the machine according to requirements, as
indicated by dashed lines in Figure 7.

[0032] Forthis purpose vertical duct 301 will be mount-
ed on the machine in such a way as to be angularly mov-
able about its own longitudinal axis.

[0033] Further modifications and variants may be
made to the machines and devices illustrated above with-
out thereby going beyond the scope of the invention as
claimed below.
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Claims

1. Laundry drying machine comprising a drum (5) to
contain the laundry requiring drying, means (8, 9) for
delivering heated air (100) capable of drying the
laundry within the said drum (5), aninlet (11) for cold
air (200) originating from outside the machine, heat
exchanger means (6) through which air (100) origi-
nating from the drum (5) passes and is cooled by the
said cold air (200) originating from the exterior, at
least one tank (10) for the collection of condensation
water produced by the said heat exchanger means
(6), and at least one outlet (13, 16) for cold air, char-
acterised in that it comprises duct means (20, 21)
to provide a path for drawing the said cold air (200)
away from the said heat exchanger means (6) after
having passed through the same and deliver it to the
said outlet (13, 16).

2. Machine accordingto claim 1, characterised in that
the said duct means (20, 21) comprise a duct (20)
connected between the said heat exchanger means
(6) and an outlet opening (13) in the machine.

3. Machine according to claim 1, characterised in that
it comprises two outlets (13, 16) for the said cold air
(200) one located within the front wall (3) and the
other located in the back wall (3a) of the machine,
the said duct means comprising a duct (21) connect-
ing between the said heat exchanger means (6) and
the said two outlets (13,16).

4. Machine according to claim 1, characterised in that
it comprises a circuit for diffusing part of the flow of
cold air (200) after this has passed through the said
heat exchanger means (6), at least in the upper in-
ternal part ofthe body (1) of the machine in the vicinity
of the electrical and/or electronic components de-
signed to control the machine.

5. Machine according to claim 4, characterised in that
the said circuit for diffusing part of the cold air flow
within the cabinet (1) comprises at least a first duct
(301) which extends vertically in parallel to the front
wall of the machine, the said duct being hydraulically
connected to the connecting structure (19) of the dis-
charge of the cold air flow (200) to the exterior, and
at least one second duct (302) connected hydrauli-
cally to the former located parallel to the upper cover
panel (303) of the cabinet (1) of the machine in the
vicinity thereof.

6. Machine according to any one of claims 4 and 5,
characterised in that the said ducts (301, 302) are
provided with air diffusing nozzles (304).

7. Machine according to any one of claims 4 and 5,
characterised in that the second duct (302) parallel
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to the said upper closure panel (303) of the cabinet
(1) of the machine can be moved angularly about
the longitudinal axis of the said first duct (301) in a
plane parallel to the said panel (303).

Amended claims in accordance with Rule 137(2)
EPC.

1. Laundry drying machine comprising a drum (5) to
contain the laundry requiring drying, duct means (8,
9) for delivering heated air (100) capable of drying
the laundry within the said drum (5), and conveying
air originating from the drum (5) to heat exchanger
means (6) through which said air (100) originating
from the drum (5) passes and is cooled by the cold
air (200) originating from the exterior, at least one
tank (10) for the collection of condensation water pro-
duced by the said heat exchanger means (6), aninlet
(11) for cold air originating from the exterior and at
least one outlet (13, 16) for the cold air, character-
ised in that it comprises first duct means (12) to
provide a path for the said cold air (200) between
said inlet (11) and said heat exchanger means (6),
second duct means (20, 21) to provide or path be-
tween the said heat exchanger means (6) and the
said outlet (13, 16), said first and second duct means
being isolated from said duct means (8, 9) delivering
heated air (100), and a motor driven form (7) for mov-
ing said cold air (200) along the path from the inlet
(11) tothe outlet (13, 16) through said heat exchang-
er means (6).

2. Machine according to claim 1, characterised in
that it comprises two outlets (13, 16) for the said cold
air (200) one located within the front wall (3) and the
other located in the back wall (3a) of the machine.

3. Machine according to claim 1, characterised in
that it comprises a circuit for diffusing part of the flow
of cold air (200) after this has passed through the
said heat exchanger means (6), at least in the upper
internal part of the body (1) of the machine in the
vicinity of the electrical and/or electronic compo-
nents designed to control the machine.

4. Machine according to claim 3, characterised in
that the said circuit for diffusing part of the cold air
flow within the cabinet (1) comprises at least a first
duct (301) which extends vertically in parallel to the
front wall of the machine, the said duct being hydrau-
lically connected to the connecting structure (19) of
the discharge of the cold air flow (200) to the exterior,
and at least one second duct (302) connected hy-
draulically to the former located parallel to the upper
cover panel (303) of the cabinet (1) of the machine
in the vicinity thereof.
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5. Machine according to any one of claims 3 and 4,
characterised in that the said ducts (301, 302) are
provided with air diffusing nozzles (304).

6. Machine according to any one of claims 3 and 4,
characterised in that the second duct (302) parallel
to the said upper closure panel (303) of the cabinet
(1) of the machine can be moved angularly about
the longitudinal axis of the said first duct (301) in a
plane parallel to the said panel (303).
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