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(54) A laundry dryer with a heat pump system and filter

(57) The present invention relates to a laundry dryer
(10) with a heat pump system. The laundry dryer (10)
includes a rotatable laundry drum (12). An access open-
ing (14) is arranged in the front side of the laundry dryer
(10). The access opening (14) allows an access to the
interior of the laundry drum (12). The heat pump system
includes an evaporator (18) and a condenser (20). The
heat pump system includes an air stream circuit arranged
in such a way to allow an air stream (16) to pass the
laundry drum (12), the evaporator (18) and the condenser
(20). At least one filter element (22, 24) is arranged up-
stream the evaporator (18). The at least one filter element
is arranged at least partially in correspondence of and/or
below the access opening, so that it is removable from
the laundry dryer from the access opening; the evapora-
tor is arranged at least partially in correspondence of
and/or below the access opening, so that it is accessible
from the access opening once the at least one filter ele-
ment has been removed.
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Description

[0001] The present invention relates to a laundry dryer
with a heat pump system according to the preamble of
claim 1.
[0002] The heat pump system of a laundry dryer in-
cludes an air stream circuit. The air stream flowing in said
air stream circuit passes a laundry drum, an evaporator
and a condenser. The evaporator and the condenser are
heat exchangers. Further, one or more filter elements
are arranged in the air stream circuit. Mostly, the filter
elements are arranged upstream the evaporator.
[0003] The filter elements have to be periodically
cleaned. Also the inlet side of the evaporator (i.e. the side
from which the air stream enters the evaporator) has to
be periodically cleaned, since the filter elements may be
not totally perfect, and therefore lint or fluff coming from
the laundry may escape from the filter element and may
settle on the evaporator. However, the heat exchangers
of the heat pump system, ad in particular the evaporator,
are usually arranged in the bottom of the laundry dryer,
so that the cleaning of the evaporator requires a number
of steps in order to obtain an access to the inlet sides of
the latter.
[0004] EP 2 230 349 A1 discloses a laundry dryer with
a heat pump system, wherein the evaporator is arranged
in the bottom of the casing.
[0005] JP 2007-330568 A discloses a laundry dryer
with a heat pump system, wherein a filter for the evapo-
rator may be accessed from a frontal portion of the cas-
ing.
[0006] It is an object of the present invention to provide
a laundry dryer with a heat pump system, which allows
a simplified access to the inlet side of the evaporator.
[0007] The object of the present invention is achieved
by the laundry dryer according to claim 1.
[0008] According to the present invention at least one
filter element is arranged at least partially in correspond-
ence of and/or below an access opening present in the
casing of the laundry dryer for allowing the access to the
internal of the latter, so that the at least one filter element
is removable from the laundry dryer from the access
opening; moreover the evaporator of the heat pump sys-
tem is arranged at least partially in correspondence of
and/or below the access opening, so that it is accessible
from the access opening once the at least one filter ele-
ment has been removed.
[0009] The core of the present invention is the arrange-
ment of the evaporator and the at least one filter element
at least partially in correspondence of and/or below the
access opening.
[0010] The geometric properties of the evaporator and
the filter element are preferable adapted to a front wall
of the laundry dryer.
[0011] The at least one filter element is removable pref-
erably by an upward motion from the laundry dryer, so
that the inlet side of the evaporator is accessible from
the access opening. The filter element can be cleaned

outside the laundry dryer.
[0012] Preferably, the at least one filter element is re-
movable from the laundry dryer via a lower side of the
access opening. The access opening of the laundry dryer
and its lower side are easily accessible by the user.
[0013] Preferably, the air stream passes the laundry
drum from the rear side to the front side of said laundry
drum. Preferably, the condenser is arranged in the bot-
tom of the laundry dryer.
[0014] More preferably the air stream passes the bot-
tom from the front side to the rear side of the laundry
dryer.
[0015] Advantageously, the air stream enters the
evaporator in a downward direction; preferably the air
stream leaves the evaporator in an at least partially rear-
ward direction. It may be that all of a part of the air stream
leaves the evaporator in the downward direction. Then,
the air stream may pass the condenser in a rearward
direction.
[0016] At least one main filter element may be ar-
ranged between the access opening and the evaporator.
Further, at least one additional filter element may be ar-
ranged between the main filter element and the evapo-
rator.
[0017] Moreover, at least one protection grid may be
arranged upstream (with respect to the direction of the
air stream) the inlet side of the evaporator.
[0018] The novel and inventive features believed to be
the characteristic of the present invention are set forth in
the appended claims.
[0019] The invention will be described in further detail
with reference to the drawings, in which

FIG 1 shows a schematic sectional side view of a
laundry dryer with a heat pump system accord-
ing to a preferred embodiment of the present
invention,

FIG 2 shows a schematic perspective view of the
laundry dryer with the heat pump system ac-
cording to the preferred embodiment of the
present invention, and

FIG 3 shows a detailed perspective view of an access
opening of the laundry dryer with the heat pump
system according to the preferred embodiment
of the present invention.

[0020] FIG 1 illustrates a schematic sectional side view
of a laundry dryer 10 with a heat pump system according
to a preferred embodiment of the present invention.
[0021] The laundry dryer 10 includes a casing 27 (only
partially represented in the enclosed drawings) contain-
ing a rotatable laundry drum 12 (in which the laundry can
be loaded) and provided with an access opening 14 for
accessing the internal of the drum 12; the access opening
14 may be closed by a door, not illustrated in the enclosed
figures, preferably hinged to the casing 27. Advanta-
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geously the laundry drum 12 is rotatable around a sub-
stantially horizontal axis. Said axis extends from the front
side to the rear side of the laundry dryer 10. The access
opening 14 is arranged at the front side of the laundry
dryer 10.
[0022] The heat pump system includes an air stream
circuit formed preferably as a closed loop. The air stream
circuit comprises the laundry drum 12, an evaporator 18
and a condenser 20. The arrows 16 in FIG 1 schemati-
cally represent the air stream. The air stream 16 flows in
the laundry drum 12 from the rear side to the front side
of said laundry drum 12, removing moisture from the laun-
dry (not illustrated), contained in said drum 12. Thus, the
air stream 16 arrives at the access opening 14. Then,
the air stream 16 flows from the access opening 14 down-
wards to a bottom of the laundry dryer 10, where a chan-
nel 28 is provided for the flowing of this air stream 16.
Advantageously the condenser 20 is placed inside the
channel 28. Inside the channel 28 in the bottom of the
dryer, the air stream 16 flows, at least partially, rearwards
(i.e. towards the rear of the dryer). At last, the air stream
16 flows upwards in the rear portion of the laundry dryer
10 into the rear side of the laundry drum 12 again.
[0023] Between the access opening 14 and the chan-
nel 28 provided in the bottom of the dryer, the air stream
16 advantageously passes a main filter element 22, pref-
erably also an additional filter element 24, preferably also
a protection grid 26, and the evaporator 18.
[0024] The following description refs to an embodiment
in which the laundry dryer 10 comprises, in addition to
the main filter element 22 and the evaporator 18, also
the additional filter element 24 and the protection grid 26;
however it is clear that also an embodiment in which the
additional filter element 24 and the protection grid 26 are
not provided is comprised in the invention.
[0025] Advantageously, the air stream 16 passes the
main filter element 22, the additional filter element 24 and
the protection grid 26 (if provided) in a vertical direction.
Advantageously a bigger part of the air stream 16 chang-
es its direction inside the evaporator 18 from vertical to
horizontal. A smaller part of the air stream 16 leaves the
evaporator 18 in the vertical direction. Alternatively, the
air stream 16 changes its direction below the evaporator
18 from vertical to horizontal. The air stream 16 passes
the condenser 20 in the bottom of the laundry dryer 10.
Advantageously, the main filter element 22, the additional
filter element 24 (if provided), the protection grid 26 (if
provided) and the evaporator 18 are arranged on top of
each other in the lower front portion of the laundry dryer
10. Further, the main filter element 22, the additional filter
element 24 (if provided), the protection grid 26 (if provid-
ed) are advantageously arranged at least partially in cor-
respondence of a bottom region of the access opening
14, and they extends below the latter, inside the casing
27. Advantageously the evaporator 18 is arranged below
the access opening 14.
[0026] The geometric properties of the main filter ele-
ment 22, the additional filter element 24 (if provided), the

protection grid 26 (if provided) and the evaporator 18 are
adapted to a front wall of the laundry dryer 10 below the
access opening 14. Thus, the main filter element 22, the
additional filter element 24 (if provided) and the protection
grid 26 (if provided) can be easily removed from access
opening 14 of the laundry dryer 10 by an upward motion.
The main filter element 22, the additional filter element
24 (if provided) and the protection grid 26 (if provided)
can be cleaned outside the laundry dryer 10. Further, the
absence of the main filter element 22, the additional filter
element 24 (if provided) and the protection grid 26 (if
provided) allows an access to the inlet side of the evap-
orator 18, so that the latter may be cleaned directly from
the access opening 14, for example by using a vacuum
cleaner.
[0027] FIG 2 illustrates a schematic perspective view
of the laundry dryer 10 with the heat pump system ac-
cording to the preferred embodiment of the present in-
vention.
[0028] FIG 2 clarifies the arrangement of the evapora-
tor 18 below the access opening 14 of the laundry dryer
10. In FIG 2 the main filter element 22, the additional filter
element 24 and the protection grid 26 have been removed
advantageously by an upward motion. This allows the
access to the inlet side of the evaporator 18 from the
access opening 14. The total inlet side of the evaporator
18 can be easily cleaned.
[0029] FIG 3 illustrates a detailed perspective view of
the access opening 14 of the laundry dryer 10 with the
heat pump system according to the preferred embodi-
ment of the present invention. FIG 3 clarifies that sub-
stantially the total inlet side of the evaporator 18 is ac-
cessible, when a door (not illustrated) of the access open-
ing 14 has been opened.
[0030] The laundry dryer 10 according to the present
invention requires no additional door to the filter elements
22 and 24, the protection grid 26 and the evaporator 18.
This reduces the complexity of the laundry dryer 10. The
inlet side of the evaporator 18 can be easily directly
cleaned for example by a vacuum cleaner, so as to obtain
an effective cleaning.
[0031] There is more space in the air stream circuit
downstream the condenser 20 improving the flow of the
air stream. This allows for example the arrangement of
air deflectors in the air stream circuit in order to optimize
the flow of the air stream. The efficiency of water con-
densation is improved, so that possible leakages from a
door plinth in the case of a bad seal are eliminated or at
least reduced.

Claims

1. A laundry dryer (10) with a heat pump system, where-
in:

- the laundry dryer (10) includes a rotatable laun-
dry drum (12),
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- an access opening (14) is arranged in the front
side of the laundry dryer (10),
- the access opening (14) allows an access to
the interior of the laundry drum (12),
- the heat pump system includes an evaporator
(18) and a condenser (20)
- the heat pump system includes an air stream
circuit arranged in such a way to allow an air
stream (16) to pas the laundry drum (12), the
evaporator (18) and the condenser (20), and
- at least one filter element (22, 24) is arranged
upstream the evaporator (18),

characterized in that
the at least one filter element (22, 24) is arranged at
least partially in correspondence of and/or below the
access opening (14), so that it is removable from the
laundry dryer (10) from said access opening (14),
and in that
the evaporator (18) is arranged at least partially in
correspondence of and/or below the access opening
(14), so that it is accessible from the access opening
(14) once said at least one filter element (22, 24) has
been removed.

2. The laundry dryer according to claim 1,
characterized in that
the at least one filter element (22, 24) is removable
from the laundry dryer (10) via a lower side of the
access opening (14).

3. The laundry dryer according to any one of the pre-
ceding claims,
characterized in that
the air stream (16) passes the laundry drum (12)
from the rear side to the front side of said laundry
drum (12).

4. The laundry dryer according to any one of the pre-
ceding claims,
characterized in that
said condenser (20) is arranged in the bottom of said
laundry dryer.

5. The laundry dryer according to any one of the pre-
ceding claims,
characterized in that said air stream (16) passes
the bottom of the laundry dryer (10) from the front
side to the rear side of the laundry dryer (10).

6. The laundry dryer according to any one of the pre-
ceding claims,
characterized in that
the air stream (16) enters the evaporator (18) in a
downward direction.

7. The laundry dryer according to any one of the pre-
ceding claims,

characterized in that
the air stream (16) leaves the evaporator (18) in an
at least partially rearward direction.

8. The laundry dryer according to any one of claims 1
to 6,
characterized in that all of a part of the air stream
leaves the evaporator (18) in a downward direction.

9. The laundry dryer according to any one of the pre-
ceding claims,
characterized in that
the air stream (16) passes the condenser (20) in a
rearward direction (10).

10. The laundry dryer according to any one of the pre-
ceding claims,
characterized in that
at least one main filter element (22) is arranged be-
tween the access opening (14) and the evaporator
(18).

11. The laundry dryer according to claim 10,
characterized in that
at least one additional filter element (24) is arranged
between the main filter element (22) and the evap-
orator (18).

12. The laundry dryer according to any one of the pre-
ceding claims,
characterized in that
at least one protection grid (26) is arranged upstream
the inlet side of the evaporator (18).
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