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(54) A heat pump laundry dryer with air stream filters

(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 opening (20)
is arranged in the front side of the laundry dryer (10), said
opening (20) allows an access to the interior of the laun-
dry drum (12). The heat pump system includes an air
stream circuit comprising a removable fluff filter (22), a
removable evaporator filter (26), an evaporator (37) and
a condenser (38). The evaporator (37) and the condenser
(38) are arranged in a basement of the laundry dryer (10).
The evaporator filter (26) is arranged upstream the evap-
orator (37). The fluff filter (22) is arranged at least partially
below a bottom of the opening (20). The evaporator filter
(26) is arranged below and/or behind the fluff filter (22).
The fluff filter (22) and the evaporator filter (26) are ac-
cessible, removable and insertable through the bottom
of the opening (20). The fluff filter (22) and the evaporator
filter (26) are formed as separated components, so that
they can be removed/inserted one separately from the
other.



EP 2 581 489 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

[0001] The present invention relates to a laundry dryer
with a heat pump system according to the preamble of
claim 1.
[0002] In a laundry dryer with a heat pump system a
hot and dry air stream passes a laundry drum containing
clothes to be dried. After passing the laundry drum the
humidity of the air stream increases and its temperature
decreases. Then, the air stream is dehumidified by pass-
ing an evaporator of a heat pump circuit. Additionally, the
air stream is heated up by a condenser of the heat pump
circuit. At last, the air stream is reintroduced again into
the laundry drum.
[0003] Further, the air stream carries an amount of fluff
removed from the clothes to be dried. Thus, the air stream
has to be filtered in order to remove the fluff. One or more
filter elements are arranged in the air stream circuit. The
filter elements have to be periodically cleaned. However,
it is mostly cumbersome for the user to remove the filter
elements form the laundry dryer in order to clean said
filter elements.
[0004] US 2009/0100697 A1 discloses a filter appara-
tus for a domestic appliance. The filter apparatus in-
cludes a fluff filter and an evaporator filter connected to
each other. The fluff filter and the evaporator filter are
connected by a hinge device, so that both filters can be
removed and inserted simultaneously. If the fluff filter is
removed, then also the evaporator filter is automatically
removed from the laundry dryer. However, it is not nec-
essary that the evaporator filter is removed as often as
the fluff filter, since the fluff filter has to be cleaned more
often than the evaporator filter. The needless removal of
the evaporator filter is time consuming and cumbersome.
Further, the fluff filter and the evaporator filter are pro-
vided as one unit. Thus, said complete unit has to be
replaced, if only one of the fluff filter or evaporator filter
is damaged.
[0005] It is an object of the present invention to provide
a laundry dryer with a heat pump system, which allows
an easy and timesaving removing and inserting of the
fluff filter and evaporator filter.
[0006] The object of the present invention is achieved
by the laundry dryer according to claim 1.
[0007] According to the present invention the evapo-
rator filter is accessible, removable and insertable
through the bottom of the opening when the fluff filter has
been removed, and the fluff filter and the evaporator filter
are formed as separated components (elements, bodies,
entities), so that they can be removed/inserted one sep-
arately from the other. Clearly the access to the evapo-
rator filter (for example for its removal/insertion) is pos-
sible only once the fluff filter has been removed, but the
fluff filter and the evaporation filter are completely sepa-
rated entities (i.e. bodies, elements, objects), so that it is
possible to remove or insert the fluff filter without having
to contemporaneously move the evaporator filter, and,
provided that the fluff filter has been removed, it is pos-

sible to remove/insert the evaporator filter as an auton-
omous entity (i.e. body, element, object). In other words
the fact that the fluff filter and the evaporator filter can be
removed/inserted "one separately from the other" means
that they can be handled as independent entities (i.e.
bodies, elements, objects), or also that it is not necessary
to remove/insert both of them at the same time.
[0008] The core of the present invention is the access
to the evaporator filter via that region which is provided
for the seat of the fluff filter. A separate door for removing
the evaporator filter is not necessary. The complexity of
the laundry dryer is reduced. The fluff filter and the evap-
orator filter can be separately removed for maintenance
and/or replacement.
[0009] Advantageously, the fluff filter is removable
from the laundry dryer by an upward movement through
the bottom of the opening.
[0010] Further, the evaporator filter may be removable
from the laundry dryer by at least one tilting movement
and an upward movement through the bottom of the
opening.
[0011] Preferably, the laundry dryer comprises at least
one sloped region between the bottom of the opening
and a seat of the evaporator filter, so that the sloped
region allows a passing of the tilted evaporator filter.
[0012] Advantageously, the evaporator filter, the evap-
orator and the condenser are arranged in a horizontal
channel in a basement of the laundry dryer. Said channel
is a part of the air stream circuit.
[0013] Further, an air stream in the air stream circuit
may pass the laundry drum from the rear side to the front
side of said laundry drum.
[0014] In contrast, the air stream in the air stream circuit
may pass the evaporator filter, the evaporator and the
condenser from a front portion to a rear portion of the
basement of the laundry dryer.
[0015] Advantageously, the air stream passes the fluff
filter in a downward direction.
[0016] Preferably, the air stream passes the evapora-
tor filter in a rearward direction.
[0017] Alternatively, the air stream passes the evapo-
rator filter in a downward direction.
[0018] Further, the air stream may pass the evaporator
filter in a downward and rearward direction.
[0019] At last, the evaporator filter may be arranged
below and behind the fluff filter.
[0020] The novel and inventive features believed to be
the characteristic of the present invention are set forth in
the appended claims.
[0021] The invention will be described in further detail
with reference to the drawings, in which

FIG 1 shows a schematic perspective view of a laun-
dry dryerwith a heat pump system according
to a preferred embodiment of the present in-
vention,

FIG 2 shows a schematic side view of the opened

1 2 



EP 2 581 489 A1

3

5

10

15

20

25

30

35

40

45

50

55

laundry dryer with the heat pump system ac-
cording to the preferred embodiment of the
present invention,

FIG 3 shows a sectional front view of the laundry dry-
er with the heat pump system according to the
preferred embodiment of the present inven-
tion,

FIG 4 shows the sectional front view of the laundry
dryer with the heat pump system and a re-
moved fluff filter according to the preferred
embodiment of the present invention,

FIG 5 shows the sectional front view of the laundry
dryer with the heat pump system and without
the fluff filter according to the preferred em-
bodiment of the present invention,

FIG 6 shows the sectional front view of the laundry
dryer with the heat pump system and a par-
tially removed evaporator filter according to
the preferred embodiment of the present in-
vention,

FIG 7 shows the sectional front view of the laundry
dryer with the heat pump system and the re-
moved evaporator filter according to the pre-
ferred embodiment of the present invention,

FIG 8 shows the sectional front view of the laundry
dryer with the heat pump system and without
the evaporator filter according to the preferred
embodiment of the present invention,

FIG 9 shows a partial lower side view of the opened
laundry dryer with removed heat exchangers
of the heat pump system according to the pre-
ferred embodiment of the present invention,
and

FIG 10 shows a partial lower side view of the opened
laundry dryer with the removed heat exchang-
ers of the pump system according to the prior
art.

[0022] FIG 1 illustrates a schematic perspective view
of a laundry dryer 10 with a heat pump system according
to a preferred embodiment of the present invention.
[0023] A laundry drum 12 is rotatably arranged inside
the casing 50 of the laundry dryer 10. An opening 20 is
arranged at the front side of the casing 50 of the laundry
dryer 10 in order to load and unload the laundry drum
12. The opening 20 is enclosed by a front panel 14. A
basement front panel 16 is arranged below the front panel
16 and forms the front side of a basement 24. The lateral
portions of the laundry dryer 10 are covered by side pan-
els 18. A door 30 with a window is provided for closing

the opening 20.
[0024] A fluff filter 22 is inserted in the bottom of the
opening 20. The fluff filter 22 is provided for removing
the fluff from the air steam. The fluff filter 22 is a part of
a closed air stream circuit for the heat pump system. An
air stream leaves the laundry drum 12 through the fluff
filter 22 and enters a horizontal channel 40 provided in
the basement 24 of the laundry drum 10. The air stream
flows in the channel 40 from the front side to the rear side
of the laundry dryer 10. In the channel 40 the air stream
passes an evaporator filter 26, an evaporator 37 and a
condenser 38. The evaporator filter 26 also removes fluff
from the air steam. The evaporator 37 cools down and
dehumidifies the air stream. The condenser 38 heats up
the air stream. Then, the air stream is reinserted into the
laundry drum 12 again through a rear wall of said laundry
drum 12.
[0025] Preferably, the fluff filter 22 has the form of a
pocket. Further, the fluff filter 22 may be opened and
closed in a book-like manner, when said fluff filter 22 is
removed from the laundry dryer 10. For example, the fluff
filter 22 comprises two frames connected to each other
by a hinge so that the fluff can be easily removed from
said fluff filter 22.
[0026] FIG 2 illustrates a schematic side view of the
opened laundry dryer 10 with the heat pump system ac-
cording to the preferred embodiment of the present in-
vention. In FIG 2 the side panel 18 at the left side of the
laundry dryer 10 is removed.
[0027] The laundry drum 12 is arranged in the upper
portion of the laundry dryer 10. The basement 24 is ar-
ranged below the laundry drum 12. The channel 40 ex-
tends in the basement 24 from the front side to the rear
side of the laundry dryer 10. The channel 40 contains the
evaporator filter 26, the evaporator 37 and the condenser
38 (not shown in Fig 2).
[0028] FIG 3 illustrates a sectional front view of the
laundry dryer 10 with the heat pump system according
to the preferred embodiment of the present invention.
The sectional front view relates to the plane A-A in FIG 2.
[0029] In FIG 3 the fluff filter 22 is arranged below the
opening 20. The fluff filter 22 extends from the bottom of
the opening 20 downwards into the basement 24. The
lower end of the fluff filter 22 is at the about half height
of the basement 24. The fluff filter 22 comprises a sloped
side 22a. Said sloped side 22a allows a better positioning
of the fluff filter 22. Further, in FIG 3 the evaporator filter
26 is arranged in the front portion of the channel 40.
[0030] FIG 4 illustrates the sectional front view of the
laundry dryer 10 with the heat pump system and a re-
moved fluff filter 22 according to the preferred embodi-
ment of the present invention. The sectional front view
relates also to the plane A-A in FIG 2, wherein the fluff
filter 22 has changed its position.
[0031] In FIG 4 the fluff filter 22 is removed from the
bottom of the opening 20 and detached from the laundry
dryer 10. A seat 39 for the fluff filter 22 is formed in a
bottom of the opening 20, so that the fluff filter 22 can be
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arranged below said opening 20. The fluff filter 22 is re-
movable by pulling upwards out of the bottom of the open-
ing 20. In order to clean the fluff filter 22, the user has
just to open the door 30 and to pull said fluff filter 22 along
an upward direction.
[0032] FIG 5 illustrates the sectional front view of the
laundry dryer 10 with the heat pump system and without
the fluff filter 22 according to the preferred embodiment
of the present invention. The sectional front view relates
to the plane A-A in FIG 2, wherein the fluff filter 22 has
been removed. In FIG 5 the fluff filter 22 is completely
removed from the laundry dryer 10, while the evaporator
filter 26 is arranged in front of the evaporator 37 and
inside the channel 40 in the basement 24.
[0033] FIG 6 illustrates the sectional front view of the
laundry dryer 10 with the heat pump system and a par-
tially removed evaporator filter 26 according to the pre-
ferred embodiment of the present invention. The section-
al front view relates also to the plane A-A in FIG 2, wherein
the fluff filter 22 fails and the evaporator filter 26 has
changed its position. FIG 6 clarifies that also the evapo-
rator filter 26 is removable through the bottom of the
opening 20 and through the seat 39 for the fluff filter 22,
wherein said evaporator filter 26 has to be tilted and then
pulled upwards.
[0034] The portion of the air stream circuit, which is
provided for the fluff filter 22 and evaporator filter 26,
comprises a sloped region 28, so that the evaporator filter
26 can pass through the bottom of the opening 20 and
through the seat 39 for the fluff filter 22. The sloped region
28 of the air stream circuit corresponds with the sloped
side 22a of the fluff filter 22.
[0035] FIG 7 illustrates the sectional front view of the
laundry dryer 10 with the heat pump system and the re-
moved evaporator filter 26 according to the preferred em-
bodiment of the present invention. The sectional front
view relates also to the plane A-A in FIG 2, wherein the
fluff filter 22 fails and the evaporator filter 26 has changed
its position. In
[0036] FIG 7 also the evaporator filter 26 has been re-
moved from the bottom of the opening 20 and detached
from the laundry dryer 10.
[0037] FIG 8 illustrates the sectional front view of the
laundry dryer 10 with the heat pump system and without
the evaporator filter 26 according to the preferred em-
bodiment of the present invention. The sectional front
view relates also to the plane A-A in FIG 2, wherein the
fluff filter 22 and the evaporator filter 26 fail. FIG 8 clarifies
the structure of the portion of the air stream circuit, which
is provided for the fluff filter 22 and the evaporator filter 26.
[0038] FIG 9 illustrates a partial lower side view of the
opened laundry dryer 10 in which the heat exchangers
of the heat pump system according to the preferred em-
bodiment of the present invention have been schemati-
cally illustrated.
[0039] The fluff filter 22 is arranged below the bottom
of the opening 20. The evaporator filter 26 is arranged in
front of a seat 32 for the evaporator 37. A seat 34 for the

condenser 38 is arranged behind the seat 32 for the evap-
orator 37. The evaporator filter 26, the evaporator 37 and
the condenser 38 are arranged in the channel 40 extend-
ing through the basement 24 from the front side to the
rear side.
[0040] FIG 9 clarifies that the evaporator filter 26 is
accessible and removable by the user through the bottom
of the opening 20, after the fluff filter 22 has been re-
moved.
[0041] FIG 10 illustrates a partial lower side view of an
opened laundry dryer 110 according to the prior art, in
which the heat exchangers of the heat pump system been
schematically illustrated.
A fluff filter 122 is arranged below the bottom of an open-
ing 120. An evaporator filter 126 is arranged in front of a
seat 132 for the evaporator 137. A seat 134 for the con-
denser 138 is arranged behind the seat 132 for the evap-
orator 137. The evaporator filter 126, the evaporator 137
and the condenser 38 are arranged in a channel 140
extending through the basement 124 from the front side
to the rear side.
Instead of the basement front panel 24 of the inventive
laundry dryer 10, the laundry dryer 110 of the prior art
comprises a basement door 136. Said basement door
136 has to be opened in order to allow the removal of
the evaporator filter 126. In contrast, the inventive laundry
dryer 10 allows the access and the removal of the evap-
orator filter 26 through the bottom of the opening 20, after
the fluff filter 22 has been removed. The laundry dryer
10 according to the present invention is less complex and
costly, due to the absence of the basement door 136.
Additionally, the absence of said basement door 136 con-
tributes to an increased leak tightness of the channel 40
and the air stream circuit, since in the prior art laundry
dryer 110 the hot air stream can escape from the air
stream circuit out of the laundry dryer 10 through the
basement door 136.

Claims

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

- the laundry dryer (10) includes a rotatable laun-
dry drum (12),
- an opening (20) is arranged in the front side of
the laundry dryer (10),
- the opening (20) allows an access to the interior
of the laundry drum (12),
- the heat pump system includes an air stream
circuit comprising a removable fluff filter (22), a
removable evaporator filter (26), an evaporator
(37) and a condenser (38),
- the evaporator (37) and the condenser (38) are
arranged in a basement of the laundry dryer
(10),
- the evaporator filter (26) is arranged upstream
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the evaporator (37),
- the fluff filter (22) is arranged at least partially
below a bottom of the opening (20),
- the evaporator filter (26) is arranged below
and/or behind the fluff filter (22), and
- the fluff filter (22) and the evaporator filter (26)
are accessible, removable and insertable
through the bottom of the opening (20),

characterized in that
said fluff filter (22) and said evaporator filter (26) are
formed as separated components, so that they can
be removed/inserted one separately from the other.

2. The laundry dryer according to claim 1,
characterized in that
the fluff filter (22) is removable from the laundry dryer
(10) by an upward movement through the bottom of
the opening (20).

3. The laundry dryer according to claim 1 or 2, char-
acterized in that
the evaporator filter (26) is removable from the laun-
dry dryer (10) by at least one tilting movement and
an upward movement through the bottom of the
opening (20).

4. The laundry dryer according to any one of the pre-
ceding claims,
characterized in that
the laundry dryer (10) comprises at least one sloped
region (28) between the bottom of the opening (20)
and a seat of the evaporator filter (26), so that the
sloped region (28) allows a passing of the tilted evap-
orator filter (26).

5. The laundry dryer according to any one of the pre-
ceding claims,
characterized in that
the evaporator filter (26), the evaporator (37) and the
condenser (38) are arranged in a substantially hor-
izontal channel (40) in a basement (24) of the laundry
dryer (10).

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

7. The laundry dryer according to any one of the pre-
ceding claims,
characterized in that
the air stream in the air stream circuit passes the
evaporator filter (26), the evaporator (37) and the
condenser (38) from a front portion to a rear portion
of the basement (24) of the laundry dryer (10).

8. The laundry dryer according to any one of the pre-
ceding claims,
characterized in that
the air stream (16) passes the fluff filter (22) 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 evaporator filter (26)
in a rearward direction (10).

10. The laundry dryer according to any one of the claims
1 to 8,
characterized in that
the air stream (16) passes the evaporator filter (26)
in a downward direction.

11. The laundry dryer according to any one of the claims
1 to 8,
characterized in that
the air stream (16) passes the evaporator filter (26)
in a downward and rearward direction.

12. The laundry dryer according to any one of the pre-
ceding claims,
characterized in that
the evaporator filter (26) is arranged below and be-
hind the fluff filter (22).
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