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(54) Laundry dryer

(57) The laundry dryer (10; 30) comprises
a casing (12) and
a rotatable or rotating drum (16) arranged in the interior
space of said casing (12) the drum having a drum interior
space for receiving or holding the laundry to be dried,
the drum interior space being enclosed by a drum wall
having a loading opening for loading and unloading the
laundry and at least one drying air passing region with
openings for passing drying air into the drum interior
space or out of the drum interior space,
wherein the rotatable or rotating drum (16) is provided
with ventilation elements (26; 32) at the outside of the
drum wall,
the ventilation elements (26, 27, 32) being arranged in a
continuous ventilation region of the drum wall spaced
apart from each drying air passing region.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a laundry dryer.

BACKGROUND TECHNOLOGY

[0002] Laundry dryers (or: tumble dryers, fabric dryer)
are known in the current state of the art. They normally
comprise an outer casing provided with a loading door,
a rotating drum arranged in the interior space of said
outer casing and receiving or holding the laundry to be
dried, a drying air circuit adapted to cause heated drying
air to be circulated through said rotating drum, heating
means adapted to heat up the drying air, usually supplied
by electrical or gas combustion energy, and a condenser
adapted to remove moisture from the hot moisture-laden
drying air exiting said rotating drum after having flown
through the laundry contained therein. Moreover, blow-
ing means are provided in order to circulate the drying
air through the drum and the drying air circuit.
[0003] During the operation of such a laundry dryer,
hot moisture-laden air leaving the rotating drum through
openings in the drum is delivered into and through the
condenser, where the air is cooled and the moisture is
removed by means of a heat-exchange process. There-
upon, the air is transmitted to the heating means in order
to heat it up again. Subsequently, the hot air is blown
again through openings into the rotating drum, where it
receives again moisture of the laundry received therein.
[0004] WO 89/09303 A1 describes a laundry dryer
having a perforated rotating drum with perforation for en-
try of the drying air, wherein at the periphery of the drum
next to the perforations fins are formed in order to in-
crease the air flow from outside into the interior of the
drum through the perforation. Therefore, a rotation of the
drum by means of the fins induces an air flow through
the drum from the outside into the drum through the per-
foration.
[0005] One drawback of such laundry dryers is, that
the temperature of the interior space of the tumble dryer
cabinet between the outer casing and the drum wall may
become high. This requires, that components contained
in this interior space of the laundry dryer, in particular
electronic and electrical components, must be specified
for high temperature levels. Normally this is accompanied
by a cost increase for such components.
[0006] Starting from the aforementioned prior art it is
an object of the present invention to at least partially elim-
inate or at least mitigate the aforementioned drawback
caused by high temperatures in the prior art.

SUMMARY OF THE INVENTION

[0007] This object is solved by providing a laundry dry-
er having the features of claim 1 or by providing a method
for cooling an interior space of a casing of a laundry dryer

according to claim 11 or by a laundry dryer or by a method
having the features and characteristics as defined and
recited by any of the claims appended hereto. Dependent
claims refer to individual embodiments of the present in-
vention.
[0008] The present invention provides a laundry (or:
fabrics) dryer comprising a casing (or: housing, cabinet)
and a rotatable or rotating laundry drum arranged (or:
mounted) in the interior space of said casing. The drum
has a drum interior space for receiving or holding the
laundry to be dried. The drum interior space is enclosed
(or: surrounded, delimited) by a drum wall having a load-
ing opening for loading and unloading the laundry and at
least one drying air passing region with opening(s), in
particular perforations, for passing drying air into the
drum interior space or out of the drum interior space, the
direction of the drying air depending on the selected over-
all direction of the drying air stream through the drum
interior space). Now, according to the invention, the ro-
tatable or rotating drum is provided with ventilation ele-
ments (or: venting elements, forced-convection ele-
ments) at the outside of the drum wall (or in other words:
at the side of the drum wall facing away from the drum
interior space). These ventilation elements are arranged
in a continuous ventilation region of the drum wall (or: a
closed region of the drum wall, a region of the drum wall
which has no openings or perforations) spaced apart (or:
arranged at a distance) from each drying air passing re-
gion. Alternatively or in addition the ventilation elements
are configured and/or arranged to generate, during rota-
tion of the drum, a cooling air stream in an intermediate
interior space of the interior space of the casing lying
outside of the outside wall of the drum and/or being sep-
arated from the drum interior space by the drum wall
[0009] Thereby or in this manner the ventilation ele-
ments, during rotational operation of the drum, generate
a cooling air stream (or: flow) in an interior space of the
casing lying outside of the drum wall or in between the
drum wall and the casing. The continuous or closed drum
wall in the ventilation region in the vicinity of the ventila-
tion elements serves as an air guiding wall preventing
the ventilated air from entering or flowing into the drum
interior.
[0010] The method for cooling an interior space of a
casing of a laundry dryer according to the present inven-
tion comprises the steps of

- rotating a drum of the laundry dryer for receiving the
laundry to be dried,

- generating a cooling air stream (or: flow) in the inte-
rior space of the casing lying outside of an outside
wall of the drum (or: intermediate interior space) by
means of ventilation elements provided at the out-
side wall of the drum and rotating with the drum.

[0011] The invention is based on the idea that in order
to reduce the temperature inside the casing of the laundry
dryer during its operation ventilation means or ventilation
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are provided utilizing the rotation of the rotating drum for
creating or generating a cooling air stream within the cas-
ing and outside of the drum. Accordingly, the temperature
inside the laundry dryer can be lowered in such a manner,
that components may be used, which need not to be
specified for high levels of temperatures as requested in
prior art technology.
[0012] Preferably, such electric and/or electronic com-
ponents are arranged within the intermediate interior
space and/or within a region adjacent or connected to
the intermediate interior space, in particular at an oper-
ating panel.
[0013] In a preferred embodiment the ventilation ele-
ments, during rotation of the drum, generate a cooling
air stream or flow in the interior space of the casing out-
side of the drum wall (or: intermediate interior space),
the continuous drum wall in the ventilation region pre-
venting the cooling air ventilated by the ventilation ele-
ments from entering the drum interior space and in par-
ticular serving as air guiding surface. The cooling air ven-
tilation or stream generated by means of the ventilation
elements rotating with the drum is preferably basically
independent from the drying air circulation through the
drum or constitutes a separate air convection system. In
particular the cooling air stream does not or only to a
negligible or minor part flow through the drum interior and
thus does not influence the drying air stream.
[0014] Preferably the ventilation elements are formed
by appendixes (or: protrusions, juts) arranged at the out-
side of the drum wall and protruding outwardly from the
drum wall or protruding into the interior space of the cas-
ing lying outside of the drum wall (intermediate interior
space). The appendixes are in particular formed as fins,
flaps, blades, paddles, vanes or ribs. The appendixes
can be formed integrally, i.e. in a single-piece construc-
tion, with the drum wall or the outer surface of the rotating
drum or can be formed as separate elements mounted
at the drum wall.
[0015] The laundry dryer may usually also comprises
a drying air circuit adapted to cause heated drying air to
be circulated through said rotating drum or its interior
space and heating means adapted to heat up the drying
air. Preferably also a condenser is comprised which is
adapted to remove moisture from the hot moisture-laden
drying air exiting said rotating drum after having flown
through the laundry contained therein.
[0016] In a further embodiment the laundry dryer is pro-
vided with a loading door mounted at the casing for clos-
ing and opening the loading opening of the drum, wherein
the loading door in particular serves as an air channel
for the drying air flowing in or out of the drum interior
space and in particular contains air passing openings
towards the loading opening and preferably also a filter
for filtering the drying air and/or wherein in particular the
loading door is also part of the drying air circuit.
[0017] The drum or the drum wall may be made of plas-
tics material. Furthermore, at least one drying air passing
region and its opening or openings for passing drying air

are arranged in a rear drum wall or rear region of the
drum wall. Also, an opening or several openings can be
formed in a stationary rear bulkhead of the drum for pass-
ing drying air.

EXEMPLARY EMBODIMENTS

[0018] The detailed configuration, features and advan-
tages of the present invention will become apparent in
the course of the following description in particular with
reference to the accompanying drawings.

FIG 1 is a perspective view showing a laundry dryer
according to a first embodiment of the present
invention, where a part of the outer casing is
removed for better illustration;

FIG 2 is another perspective view of the laundry dryer
shown in FIG 1, where a part of the outer casing
is removed for better illustration;

FIG 3 is yet another perspective view of the laundry
dryer shown in FIG 1 and 2, where a part of the
outer casing is removed for better illustration;

FIG 4 is a perspective view showing a laundry dryer
according to a second embodiment of the
present invention.

[0019] Below, two embodiments of the present will be
described with reference to the figures. In the figures,
like parts or portions are denoted by like reference nu-
merals, and redundant descriptions will be omitted.
[0020] FIG 1 to 3 are perspective views of a laundry
dryer 10 according to a first embodiment of the present
invention. The laundry dryer 10 comprises an outer cas-
ing 12 (partly not illustrated in order to show the inside
of the laundry dryer 10) having two side walls 12A and
12B, a rear wall 12C, a bottom structure 12D and a front
part 12E. All these walls and parts 12A to 12E jointly
enclose a casing interior space 13 within the casing 12.
The front part 12E is provided with a loading door 14 and
an operating panel 29.
[0021] A rotating drum 16 is rotatably or rotatingly
mounted at the casing 12 within the casing interior space
13. The rotating drum 16 has a drum interior space 15
to put in laundry to be dried and a drum wall 17 enclosing
the drum interior space 15. In the rear region the drum
16, preferably with the edge of the drum wall 17, rotates
slidingly in or on a stationary rear bulkhead 22. In the
drum wall 17 in the front region a loading opening 25 is
also provided for putting in or out the laundry. The inter-
mediate interior space of the whole casing interior space
13 which is arranged between the drum wall 17 on one
side and the casing 12 and its walls and parts 12A to 12E
on the other side is designated with 28.
[0022] The laundry dryer 10 is further provided with a
drying air circuit for circulating a flow of heated drying air
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DA indicated by arrows through the drum interior space
15 of the rotating drum 16, heating means (not shown)
for heating up said drying air DA, a condenser 18, which
removes moisture from the hot moisture-laden drying air
DA exiting the rotating drum 16 after having flown through
the laundry contained therein, and blowing means in or-
der to circulate the drying air DA through the rotating
drum 16 and the drying air circuit.
[0023] During the operation of the laundry dryer 10,
the drying air DA is circulated through the drying air circuit
by the blowing means. Accordingly, the drying air DA,
which was heated by the heating means, enters the drum
interior space 15 of the rotating drum 16 through open-
ings 20 formed in the stationary rear bulkhead 22 of the
drum 16 and then through the rear region of the drum
wall 21, which is open to the back, in one embodiment
or through openings or perforations in a rear wall of the
drum in another embodiment.
[0024] Within the drum interior 16, which is rotated by
a motor 23, the heated drying air DA receives moisture
from the laundry contained therein. Thereafter, the hot
moisture-laden drying air DA leaves the rotating drum 16
through its loading opening 25 and the front bulkhead
24, passes through a lint-filter (not shown) in the loading
door 14 and enters the condenser 18. Within the con-
denser 18, the hot moisture-laden drying air undergoes
a heat-exchange process, in which heat is exchanged
with a means lying at a lower temperature (for example
an air heat exchanger or an evaporator of a heat pump
system), to the purpose of removing from the air the mois-
ture it took away from the laundry in the drum 16. Sub-
sequently, the drying air DA, which was cooled down and
dehydrated within the condenser 18, is heated up again
passing through the heating means, whereupon it anew
enters the drum 16 through the openings 20 and the rear
region of the drum wall 17.
[0025] Within the intermediate interior space 28 and
the casing interior space 13 or in regions of the laundry
dryer adjacent to these spaces 28 or 13 electric and/or
electronic components 31 are arranged. For instance
electric and electronic components 31 can be positioned
behind the operating panel 29, including e.g. an electron-
ic main board as well as relays for controlling of the motor
and the heater.
[0026] At least some, usually basically all, of these
electric and/or electronic components 31 are sensitive
for high temperatures. As the components 31 include
electrically conductive materials which are usually also
good thermal conductors heat transfer rate is high.
[0027] According to the present invention, an air ven-
tilation of the intermediate interior space 28 is provided
for cooling and keeping the temperatures at the electric
and/or electronic components 31 low or below a certain
threshold.
[0028] To this purpose, a plurality of ventilation ele-
ments 26 arranged in a ring configuration in a first ven-
tilation region 36 and a plurality of further ventilation el-
ements 27 arranged in another ring configuration in a

second ventilation region 37 are provided at the outer
surface of the drum wall 17 of the drum 16 in such a
manner, that they protrude outwards from the outer pe-
riphery of the drum 16.
[0029] In the embodiment shown the ventilation ele-
ments 26 and 27 are arranged at the side wall 19 or shell
of the drum wall 17 in the front region although ventilation
elements could also be provided at the rear region of the
drum wall 21 and/or in the central region of the side wall
19 of the drum wall 17.
[0030] The ventilation elements 26 and 27 may be
formed integrally with the drum wall 17 or, alternatively,
be fixed as separate elements to the periphery of the
drum 16 at the drum wall 17.
[0031] The ventilation elements 26 and 27 are formed
as fins or blades or ribs or similar shapes suitable for air
convection or blowing and protrude outwardly in the ra-
dial direction or tilted or curved in a direction forming an
angle with the radial direction. The ventilation elements
26 and the ventilation elements 27 respectively are ar-
ranged one behind the other along the circumference of
the drum wall 17 in the rotating direction about the rota-
tional axis of the drum 16.
[0032] When the drum 16 is rotated by means of the
motor 23, the ventilation elements 26 and 27 swirl or force
the air surrounding the outer periphery of the drum 16 in
order to create an airflow of cooling air CA within the
intermediate interior space 28 in particular in the front
region, which leads to a reduction of the temperature
within the outer casing 12 of the laundry dryer.
[0033] In each ventilation region 36 and 37 the drum
wall 17 or 19 is completely closed or formed as a contin-
uous wall or surface so that the ventilated cooling air CA
does not enter the drum interior space 15 but flows only
through the intermediate interior space 28 within the cas-
ing 12. Due to this cooling by the cooling air flow CA a
lower temperature is achieved and electronic or electric
components, which are contained inside the casing 12,
in particular the components 31 in the front, need not to
be specified for high levels of temperature. Accordingly,
the costs for such components may be lowered.
[0034] The ventilation of the cooling air CA and cooling
is achieved by the rotation of the drum itself thereby ro-
tating also the ventilation elements 26 and 27 without the
necessity to provide additional drives and motors for the
cooling ventilation.
[0035] FIG 4 illustrates a second embodiment of a
laundry dryer 30 according to the present invention. The
configuration of the laundry dryer 30 is almost the same
as the one of the laundry dryer 10 according to the first
embodiment of the present invention explained above.
However, here, ventilation elements 32 are formed on
the outer surface of the drum 16 in such a manner, that
they extend almost over the whole width of the drum 16
or, in other words, extend over the whole axial length of
the side wall 19 as seen parallel to the rotational axis of
the drum 16. Accordingly, the ventilation function created
by these ventilation elements 32 is more effective or cov-
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ers more space compared with the one realized by the
ventilation elements 26 and 27 of the first embodiment.
[0036] Although only two exemplary embodiments of
the present invention have been described in detail
above, those skilled in the art will readily appreciate that
many modifications are possible with respect to the ex-
emplary embodiments without materially departing from
the novel teachings and advantages of this invention.
Accordingly, all such modifications are intended to be
included within the scope of this invention.

LIST OF REFERENCE SIGNS

[0037]

10 laundry dryer
12 casing
12A side wall
12B side wall
12C rear wall
12D bottom structure
12E front part
13 casing interior space
14 loading door
15 drum interior space
16 rotating drum
17 drum wall
18 condenser
19 drum side wall
20 openings
21 drum rear wall
22 rear bulkhead
23 motor
24 front bulkhead
25 loading opening
26, 27 ventilation elements
28 intermediate interior space
29 operating panel
30 laundry dryer
31 electric and/or electronic components
32 ventilation elements
36, 37 ventilation region
DA drying air
CA cooling air

Claims

1. A laundry dryer (10; 30) comprising
a casing (12) and
a rotatable or rotating drum (16) arranged in an in-
terior space of said casing (12) the drum having a
drum interior space for receiving the laundry to be
dried,
the drum interior space being enclosed by a drum
wall (17) having a loading opening for loading and
unloading the laundry and
at least one drying air passing region with at least

one opening for passing drying air into the drum in-
terior space or out of the drum interior space,
wherein the drum (16) is provided with ventilation
elements (26; 32) at the outside of the drum wall (17,
19),
the ventilation elements being configured to gener-
ate, during rotation of the drum, a cooling air stream
(CA) in an intermediate interior space (28) of the in-
terior space of the casing lying outside of the outside
wall of the drum and/or being separated from the
drum interior space by the drum wall (17, 19) and/or
the ventilation elements (26, 27, 32) being arranged
in a continuous ventilation region (36, 37) of the drum
wall spaced apart from each drying air passing re-
gion.

2. A laundry dryer (10; 30) according to claim 1, wherein
the ventilation elements (26, 27, 32) are configured
to generate, during rotation of the drum, a cooling
air stream (CA) in the intermediate interior space (28)
of the casing outside of the drum wall, the continuous
drum wall in the ventilation region preventing the
cooling air (CA) ventilated by the ventilation ele-
ments from entering the drum interior space.

3. A laundry dryer (10; 30) according to claim 1 or claim
2, wherein the ventilation elements are formed by
appendixes (26, 27, 32) arranged at the outside of
the drum wall (16) and protruding outwardly from the
drum wall or protruding into the interior space of the
casing lying outside of the drum wall.

4. A laundry dryer (10; 30) according to claim 3, wherein
said appendixes are formed as fins, flaps, blades,
paddles, vanes or ribs.

5. A laundry dryer (10; 30) according to claim 3 or claim
4, wherein the appendixes (26; 32) are formed inte-
grally with the outer surface of the drum wall (16) of
the drum (16) or are formed as separate elements
mounted at the drum wall (17).

6. A laundry dryer (10; 30) according to any of the pre-
ceding claims, wherein the drum (16) or the drum
wall is made of plastics material and/or wherein the
at least one drying air passing region and its at least
one opening for passing drying air into the drum in-
terior space or out of the drum interior space are
arranged in a rear drum wall or rear region of the
drum wall and/or wherein at least one opening (20)
is formed in a stationary rear bulkhead (22) of the
drum (16) for passing drying air.

7. A laundry dryer (10; 30) according to any of the pre-
ceding claims, wherein within the intermediate inte-
rior space (28) and/or within a region adjacent or
connected to the intermediate interior space (28)
electric and/or electronic components (31) are ar-
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ranged, in particular at an operating panel (29).

8. A laundry dryer (10; 30) according to any of the pre-
ceding claims, comprising a drying air circuit adapted
to cause heated drying air (DA) to be circulated
through said rotating drum (16) and heating means
adapted to heat up the drying air.

9. A laundry dryer (10; 30) according to claim 8 further
comprising a condenser (18) adapted to remove
moisture from the hot moisture-laden drying air ex-
iting said rotating drum (16) after having flown
through the laundry contained therein.

10. A laundry dryer (10; 30) according to any of the pre-
ceding claims, further provided with a loading door
(14) mounted at the casing for closing and opening
the loading opening of the drum, wherein the loading
door serves as an air channel for the drying air flow-
ing in or out of the drum interior space and/or con-
tains air passing openings towards the loading open-
ing and/or contains a filter for filtering the drying air
and/or wherein the loading door is part of the drying
air circuit.

11. A method for cooling at least a part of an interior
space of a casing of a laundry dryer comprising the
steps of
rotating a drum of the laundry dryer for receiving the
laundry to be dried,
generating a cooling air stream in an intermediate
interior space (28), which is a part of the interior
space (13) of the casing lying outside of an outside
wall of the drum, by means of ventilation elements
(26, 27, 32) being provided at the outside wall of the
drum and rotating with the drum.

12. The method according to claim 11, wherein a stream
of drying air is forced through the drum interior space
for drying the laundry said stream of drying air being
distinct and separated and/or flowing independently
from the cooling air stream and/or not being influ-
enced by the cooling air stream.
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