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Front-loading tumble dryer comprising a heat pump

A front-loading tumble dryer 31 comprises a

housing 102 that accommodates a rotatable drum 103
and a heat pump 2, 22, the drum 103 comprising a rear
wall 108 having an inlet opening 119 for process air PL,

and the heat pump 2, 22 comprising a condenser 2,
wherein the condenser 2 is at least partially positioned
between the rear wall 108 of the drum 103 and a rear
wall 3 of the housing 102.
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Description

[0001] The invention relates to a front-loading clothes
drying device (without loss of generality also called a
"tumble dryer"), comprising a housing that accommo-
dates a rotatable drum and a heat pump, the drum com-
prising a rear wall having an inlet opening for process
air, and the heat pump comprising a compressor, a con-
denser, an evaporator and an expansion valve. The in-
vention is particularly applicable to ventless dryers.
[0002] Limited availability of space in tumble dryers
with heat pumps caused by standardized dimensions of
its outer housing (e.g. a width of 60 cm, a depth of 60
cm, and a height of 80 cm) and a large volume of the
drum (of typically at least 112 liters) creates several prob-
lems, including ensuring a sufficient energy exchange
with laundry loads inside the drum, restrictions concern-
ing a size of heat pump components, and restrictions
concerning a process airflow generation and distribution.
[0003] Fig.5 shows a cross-sectional side view of a
front-loading tumble dryer 101 according to the prior art.
The tumble dryer 101 has an outer housing 102 of stand-
ardized dimensions, e.g. a width w of 60 cm, a depth d
of 60 cm, and a height h of 80 cm. The housing 102
accommodates a drum 103 that is rotatable around a
horizontal axis and a compressor heat pump. The com-
pressor heat pump typically comprises a compressor (not
shown), a condenser 104, an evaporator 105 and an ex-
pansion valve (not shown). The operation of a heat pump
in a clothes dryer is well known in principle and is there-
fore not described in greater detail. The drum 103 has a
basically cylindrical shape with a tubular side wall 106,
a front wall 107 and a rear wall 108. The front wall 107
has a central opening 109 that acts as a loading port for
loading and extracting clothes or laundry and as an outlet
opening for process air PL. Afrontwall 110 of the housing
102 has anopening 111 foraccessing the central opening
109 of the drum 103, which opening 111 can be closed
by a front door 112.

[0004] When the door 112 is closed, the process air
PL can flow out of the drum 103 via the central opening
109 and then downwards through a lint filter 113. The lint
filter 113 filters lint, hairs, etc. that have been released
from the clothes or laundry within the drum 103. The fil-
tered process air PL then flows further downward into a
floor assembly 114 or bottom group containing the evap-
orator 105 and the condenser 104. In the floor assembly
114, the filtered process air PL firstly flows horizontally
through the evaporator 105. This causes the process air
PL to cool down and to condense and rain out. The con-
densate drips through a partitioning floor 115 in form of
lattice into a container tray 116. From there the conden-
sate may be pumped out to a drain (not shown) or a
condensate tank (not shown). The condensate tank may
e.g. be used to release the condensate in a flush-like
manner into a substantially vertical pipe to clean the
evaporator 105 and/or the condenser 104. This flush-like
self-cleaning process can be used to wash away particles
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like lint, hair, etc. sticking to the surface of the evaporator
105 and/or the condenser 104. The pipe may have a
diffuser at its lower end to create a spray of condensate
for better cleaning.

[0005] After the evaporator 105, the relatively dry and
cool process air PL flows horizontally through the con-
denser 104 where it is warmed up. The warm process
air PL is then sucked into a fan 117 or blower and then
blown out upwards through an air guiding channel 118
to the rear wall 108 of the drum 103. The rear wall 108
has a central inlet opening 119, through which the warm
process air PL enters the drum 103. Thus, there exists
a closed-loop circuit for the process air PL that comprises
the drum 103, the filter 113, the evaporator 105, the con-
denser 104, the fan 117, and the air guiding channel 118.
The closed-loop circuit may also comprise e.g. other air
guiding sections that are not explicitly described.
[0006] With this tumble dryer 101, a height, a depth
and a width of the evaporator 105 and of the condenser
104 are factors restricting their efficiency. For example,
the height of the evaporator 105 and of the condenser
104 is restricted on the top by a position of the side wall
106 of the drum 103 and the partitioning floor 115 on the
bottom. The evaporator 105 may even be more restricted
in its height due to the volume occupied by the substan-
tially vertical pipe to self-clean the evaporator 105. Re-
strictions regarding the width are e.g. caused by mechan-
ical constraints like ribs reinforcing the floor assembly
114, a position of a drum drive motor, a drum belt, a space
occupied by the compressor, etc. Restrictions regarding
the depth may be caused e.g. by air guiding channels in
front and behind the evaporator 105 and the condenser
104 and a position of a fluid pump (not shown) for pump-
ing out the container tray 116. Also, the deeper the evap-
orator 105 and the condenser 104 are the higher a pres-
sure drop becomes and the worse atemperature gradient
profile will be.

[0007] EP 2 321 456 B1 discloses a drying appliance
comprising a drying chamber and a process air guide for
guiding drying air through said drying chamber, said proc-
ess air guide comprising a heat exchanger for cooling
process air which comprises a charge of humidity and
particulates, and disposed downstream of said drying
chamber within said process air guide, wherein said heat
exchanger is coated at least partially with a polymer coat-
ing on a part of a surface of the heat exchanger, and
wherein the part of said surface below said coating has
a passivating layer interposed between said coating and
said surface, and said coating has a surface energy not
exceeding 40 mN/m.

[0008] WO 2009/103785 A1 relates to a household de-
vice for drying laundry, in particular a laundry dryer or
clothes dryer, said device comprising a component
around which process air can flow, wherein the compo-
nent comprises a metal or plastic substrate with a surface
which faces the process air. This surface has a coating
for preventing adhesion of foreign particles.

[0009] Itisthe objectof the presentinvention to atleast
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partially overcome the disadvantages of the prior art.
[0010] The objectis achieved according to the features
of the independent claims. Advantageous embodiments
can be derived, inter alia, from the description and the
dependent claims.

[0011] The objectis achieved by afront-loading tumble
dryer, comprising a housing that accommodates a rotat-
able drum and a heat pump. The drum comprises a rear
wall having an inlet opening for process air. The heat
pump comprises a condenser. The condenser is at least
partially positioned between the rear wall of the drum and
a rear wall of the housing.

[0012] This give the advantage that the condenser is
moved from the floor assembly to a position further at
the back of the housing and may also be positioned high-
er up than before. This in turn allows for a more efficient
design and/or placement of the condenser. In particular
an entrance area of the condenser for the process air
may be enlarged. Additionally, the design and/or place-
ment of other components, in particular of the heat pump
and/or the compressor, the evaporator can be improved
since it is not or not as much restricted by the condenser
anymore. In particular, an entrance area for the process
air of the evaporator may be enlarged. Also, heat loss by
the air guiding channel leading to the inlet opening of the
drum is reduced since it can be made shorter.

[0013] The tumble dryer may be a dedicated or stand-
alone tumble-dryer. The tumble dryer may alternatively
be a washer/dryer combination.

[0014] The heat pump may also comprise a compres-
sor, an evaporator, and an expansion valve that may be
connected by refrigerant lines. Such a heat pump may
also be called a ‘compressor heat pump’.

[0015] Itis an embodiment that the condenser is com-
pletely positioned between the rear wall of the drum and
a rear wall of the housing. This removes restrictions on
the design and/or placement of the evaporator and/or
other components, in particular of the floor assembly,
even further.

[0016] It is an embodiment that the condenser is at
least partially positioned between the inlet opening of the
drum and the rear wall of the housing. Thus, the con-
denser is at least partially positioned right in front or up-
stream of the inlet opening of the drum. This gives the
advantage that the condenser may have an increased
entrance for the process air. The condenser may also be
thinner with respect to a flow-through of the process air
which reduces the drop of air pressure along its depth.
Also, the heat loss between the condenser and the drum
is negligible. These effects significantly increase the ef-
ficiency of the tumble dryer. The increase in performance
density of the condenser and/or evaporator can be used
to build these components with less material and thus
with reduced costs.

[0017] Itis an embodiment that the condenser is com-
pletely positioned between the inlet opening of the drum
and the rear wall of the housing, in particular at or near
the inlet opening. This enables a particularly effective
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heat exchange from the condenser to the process air, as
well as a compact design.

[0018] It is an embodiment that the condenser has a
plate-like form. This enables a particularly large cross-
section and small pressure drop. A plate-like condenser
has the further advantage that - because of its compact
depth dimension - it can easily be placed between the
rear wall of the drum and the rear wall of the housing
even if this space is small in depth. Also, a distribution
of the process air at the inlet opening of the drum is im-
proved.

[0019] Itis an embodiment that the condenser is sub-
stantially vertically aligned. This includes an exact or
nearly exact vertical alignment as well as an angular de-
viation / inclination / tilt from the vertical alignment of up
to 45°. Atilted position of the (in particular plate-like) con-
denser gives the advantage of a larger air entrance area
while using up the same cross-sectional area projected
from the central inlet opening of the rear wall. Another
advantage may be a further reduction of the airflow pres-
sure drop at the condenser. The angular deviation may
in particular comprise a deviation of less than 45°, in par-
ticular of up to 30°, in particular of up to 15°, in particular
of up to 10°, in particular of up to 5°.

[0020] Itis an embodiment that the condenser is sep-
arated from the drum interior by an air-permeable screen,
e.g. a mesh. This enables protection of the condenser
from direct contact with the laundry.

[0021] Itis an embodiment that the tumble dryer com-
prises a closed-loop process airflow circuit, comprising
the drum, an evaporator, the condenser, and a fan for
circulating the process air within the circuit. The drum,
the evaporator, and the condenser may be arranged in
this order with respect to a flow direction of the process
air. The fan may e.g. be arranged between the drum and
the evaporator (i.e. downstream the drum and upstream
the evaporator) or between the evaporator and the con-
denser (i.e. downstream the evaporator and upstream
the condenser). The closed-loop process airflow channel
may further comprise an additional heater and/or a lint
filter.

[0022] Itis an embodiment that the evaporator is po-
sitioned below the drum and arranged for the process air
to flow through the evaporator in a substantially vertical
manner, e.g. in a top-to-bottom direction. This enables a
particularly large cross-section of the evaporator. In par-
ticular, most of the width and the depth of the housing
can be used as entrance area, except e.g. for the space
to be used by other existing components like a compres-
sor, a drive motor for the drum, and a water pump. The
condensed water can drop down from the evaporatorand
is collected in the container tray. The container tray or
swamp can be integrated into the floor assembly or be a
separate part.

[0023] A bend of the air path leading from the evapo-
rator to the fan is convenient to ensure separation of the
condensed water drops from the air flow.

[0024] Thatthe evaporator is arranged for the process
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air to flow through the evaporator in a substantially ver-
tical manner may comprise that the evaporator is sub-
stantially horizontally aligned. This includes a horizontal
alignment and an angular deviation or tilt from the hori-
zontal alignment of up to 45°. A tilted position of the (in
particular plate-like) evaporator gives the advantage of
a larger surface or air entrance area while using up the
same cross-sectional area if projected from above. An-
other advantage may be a further reduction of the airflow
pressure drop at the evaporator. The angular deviation
may in particular comprise a deviation of less than 45°,
in particular of up to 30°, in particular of up to 15°, in
particular of up to 10°, in particular of up to 5°.

[0025] It is an embodiment that the evaporator has a
plate-like form. This enables a particularly small pressure
drop across the evaporator. A plate-like evaporator has
the further advantage that it can easily be placed below
the drum and above the floor.

[0026] Itis an embodiment that a lint filter has a plate-
like form. Thus, afilter having a particularly large surface
area and a small pressure drop is provided. Furthermore,
a possible risk of a blockage of the filter because of lint
accumulation is greatly reduced. Itis a particular embod-
iment that the filter has the same air entrance area or
surface area as the evaporator.

[0027] Itis an embodiment that the lintfilter is substan-
tially horizontally aligned above the evaporator. This in-
cludes a horizontal alignment and an angular deviation
or tilt from the horizontal alignment of up to 45°. A tilted
position of the (in particular plate-like) lint filter gives the
advantage of an even larger surface area while using up
the same cross-sectional area if projected from above.
The angular deviation may in particular comprise a de-
viation of less than 45°, in particular of up to 30°, in par-
ticular of up to 15°, in particular of up to 10°, in particular
of up to 5°.

[0028] The lint filter may be removable for cleaning
(e.g. through a service opening) or may be self-cleaning.
If the lint filter has an angular deviation, wetting of the lint
filter by the moist process airin combination with the proc-
ess air flow may suffice to remove the lint.

[0029] It is an embodiment that the compressor is at
least partially positioned in the process airflow channel
downstream the evaporator and upstream the condens-
er. In this arrangement, waste heat of the compressor
can be used to pre-heat the process air prior to entering
the condenser. The pre-heated process air lets the con-
denser work in a higher energetic state, thus letting the
compressor work more efficiently at lower temperatures.
This re-using of the waste heat from the compressor may
also generate higher process air temperatures at the inlet
opening of the drum which in turn leads to higher water
evaporation from the laundry or clothes.

[0030] It is an embodiment that the compressor is
standing next to the evaporator, in particular as part of
the floor assembly.

[0031] Itis an embodiment that the heat pump (i.e. its
components is like the compressor, the condenser, the

10

15

20

25

30

35

40

45

50

55

evaporator, the expansion valve(s), interconnecting
pipes, etc.) is arranged in one common structural part or
‘module’ of the tumble dryer. Because of the position of
the condenser, this module may be substantially L-
shaped. The use of a module is beneficial for assembly
and testing aspects during the production of the tumble
dryer. In particular, this embodiment enables the produc-
tion of the heat pump as a separate functional set which
is later integrated into the whole dryer assembly. Brazing
processes, leak testing, vacuuming of a cooling/refriger-
ant circuit, refrigerant loading, functionality checks, stor-
age, etc. related to the heat pump are some of the specific
processes steps which benefit from such a modular con-
struction.

[0032] Some of the features, characteristics, and ad-
vantages of the invention are now described in greater
detail in conjunction with several figures. In the drawing,

Fig.1  shows a cross-sectional side view of a tumble
dryer according to a first embodiment;

Fig.2 shows a cross-sectional side view of a tumble
dryer according to a second embodiment;

Fig.3 shows a cross-sectional side view of a tumble
dryer according to a third embodiment;

Fig.4 shows a cross-sectional side view of a tumble
dryer according to a fourth embodiment; and

Fig.5 shows a cross-sectional side view of a tumble
dryer according to the prior art.

[0033] Fig.1 shows a cross sectional side view of a

tumble dryer 1 according to a first embodiment. The tum-
ble dryer 1 has a set-up generally similar to the tumble
dryer 101 except that the condenser 2 is now positioned
between the rear wall 108 of the drum 103 and a rear
wall 3 of the outer housing 102, namely between the inlet
opening 119 of the drum 103 and the rear wall 3 of the
housing 102, in particular at or near the inlet opening 119.
[0034] The condenser 2 has a plate-like form and is
vertically aligned. Its form and planar size is similar to
the form and planar size of the inlet opening 119, e.g.
circular. In one alternative, the size (width and/or height)
of the condenser 2 may be significantly larger. The con-
denser 2 is separated from the interior of the drum 103
that accommodates the laundry by an air-permeable
screen 4. This leaves more flexibility to form and/or place
the evaporator 105.

[0035] During operation of the tumble dryer 1, the dry
but relatively cool process air PL sucked from the evap-
orator 105 by the fan 117 is blown through the air guiding
channel 118 to the condenser 2. Since the process air
PL s relatively cool, a heat loss at the air guiding channel
118 is small. On level with the condenser 2, the process
air PL make a horizontal turn in the direction of the drum
103 and thus in the direction of the condenser 2.

[0036] The process air PL is then flowing through the
condenser 2 in a substantially horizontal manner. An air
entrance area 5 of the condenser 2 is large while its thick-
ness or depth is small. It follows that there is a much
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smaller pressure drop through the condenser 2 and a
much larger air entrance area as compared to the tumble
dryer 101. This greatly increases the efficiency of the
condenser 2.

[0037] Alternatively, the condenser 2 can have an an-
gular deviation (or tilt or angular inclination) o from the
vertical alignment of up to 45° that is set by the maximum
angle the condenser 2 can be inclined or tilted within the
air guiding channel 118. The angular deviation o gives
the advantage of an even larger air entrance area 5. Also,
the drop of air pressure may be reduced even more
and/or a particularly even pressure over the air entrance
area 5 of the condenser 2 may be achieved.

[0038] Fig.2 shows a cross-sectional side view of a
tumble dryer 11 according to a second embodiment. The
tumble dryer 11 differs from the tumble dryer 1 in that a
compressor 12 is positioned in the process airflow chan-
nel downstream the evaporator 105 and upstream the
condenser 2. In particular, the compressor 12 is standing
next tothe evaporator 105, in particular on the partitioning
floor 115 as part of and in the floor assembly 114. Thus,
waste heat produced by the compressor 12 is transferred
to the process air PL surrounding it. Therefore, the com-
pressor 12 can be used to pre-heat the process air PL
prior to entering the condenser 2. The pre-heated proc-
ess air PL enables the condenser 2 to work in a higher
energetic state, thus letting the compressor 12 work more
efficiently at lower temperatures. This re-using of the
waste heat from the compressor 12 may also generate
higher temperatures of the process air PL at the inlet
opening 119 of the drum 103 which in turn leads to strong-
er water evaporation from the laundry within the drum
103.

[0039] This position of the compressor 12 is only pos-
sible because of the removal of the condenser from the
floor assembly 114.

[0040] Fig.3 shows a cross-sectional side view of a
tumble dryer 21 according to a third embodiment. The
tumble dryer 21 differs from the tumble dryer 1 in that the
evaporator 22 is positioned and arranged for the process
air PL to flow through the evaporator 22 in a substantially
vertical manner, i.e. from top to bottom. To achieve this,
the evaporator 22 has a plate-like form and is substan-
tially horizontally aligned. This form and position of the
evaporator 22 is enabled by the removal of the condenser
104 from a below-the-drum position to its behind-the
drum position. By this, an entrance area 23 or planar
surface of the evaporator 22 for the process air PL can
be greatly enlarged, in particular in its depth, e.g. tenfold
as compared to the tumble dryer 1 or 11.

[0041] During operation of the tumble dryer 1, the hot
wet process air PL flowing in from the lintfilter 113 enters
the evaporator 22 through the (upper) entrance area 23
and exits the evaporator 22 through a (lower) exit area
24. Thus a flow direction of the process air PL through
evaporator 22 from top to bottom is achieved. Nearly the
full width w and depth d of the housing 102 can be used
for the entrance area 23, except for some space required

10

15

20

25

30

35

40

45

50

55

by the other existing components like the compressor
12, a drive motor (not shown) for rotating the drum 103,
or a water pump for pumping the condensate from the
container tray 116. The condensed water or condensate
can drop down from the evaporator 22.

[0042] The entrance area 23 and the exit area 24 of
the evaporator 22 are large while its thickness or depth
(here measured in a vertical direction) is small. It follows
that there is a smaller pressure drop through the evapo-
rator 22 and a larger planar area that can be used for the
heat exchange between the evaporator 22 and the proc-
ess air PL. This increases the efficiency of the evaporator
22.

[0043] While the evaporator 22 is shown to be aligned
in a horizontal direction, the evaporator 22 may alterna-
tively have an angular deviation (or tilt or angular incli-
nation)  from the horizontal position or alignment of up
to 45°. The maximum angular deviation B is determined
by the maximum angle the evaporator 22 can be inclined
or tilted. The angular deviation g may have the advantage
that the entrance area 23 and the exit area 24 may be
further enlarged. Also, the drop of air pressure may be
reduced even more and/or a particularly even pressure
over the size (width and/or height) of the evaporator 22
may be achieved, e.g. because the process air PL may
hit the entrance area 23 in a more perpendicular fashion.
[0044] Additionally, a self-cleaning effect of the evap-
orator 22 may be achieved without the need for pressu-
rized water rinsing. This is due to equal or (when the
evaporator 22 is inclined by the angle ) convergent di-
rections of the flow direction of the process air PL through
the evaporator 22 and a direction of the falling conden-
sate water drops. To support the self-cleaning, the evap-
orator 22 may have a hydrophobic coating.

[0045] Also, the evaporator 22 is positioned higher
than an air path 25 to aninlet side of the fan 117 to ensure
separation of the condensate drops from the process air
PL flowing into the fan 117. This can be achieved e.g. by
providing a bend 26 in the air path from the evaporator
22 to the fan 117.

[0046] Fig.4 shows a cross-sectional side view of a
tumble dryer 31 according to a fourth embodiment. The
tumble dryer 31 differs from the tumble dryer 21 in that
a lint filter 32 now has a plate-like form and is positioned
in parallel and upstream to the evaporator 22, i.e. sub-
stantially horizontally aligned above the evaporator 22.
Thus, an entrance area 33 ofthe lintfilter 32 is also greatly
enlarged.

[0047] Additionally, a cross-section of the process air
channel following the central opening 109 is greatly in-
creased providing less airflow restriction during a drying
cycle. This may enhance user comfort for laundry loading
of the drum 103.

[0048] The heat pump, including the condenser 2 and
the evaporator 22, is arranged in one common module
M of the tumble dryer 31. The module M, if viewed from
the side, has an L-shape to accommodate the condenser
2 and the floor arrangement 114 supporting the evapo-
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rator 22 and the compressor 12. This modular concept

can

[0049]

also be applied to the tumble dryers 1, 11, and 21.
Of course, the presentinvention is notrestricted

to the shown embodiments.

List of Reference Numerals

[0050]

1 tumble dryer

2 condenser

3 rear wall of the outer housing
4 air-permeable screen
5 air entrance area
11 tumble dryer

12 compressor

21 tumble dryer

22 evaporator

23 entrance area

24 exit area

31 tumble dryer

32 lint filter

33 entrance area

101 tumble dryer

102  housing

103  drum

104  condenser

105 evaporator

106  side wall

107  front wall

108 rear wall of the drum 103
109  central opening
110  front wall

111 opening

112 front door

113 filter

114  floor arrangement
115  partitioning floor
116  container tray

117  fan

118  air guiding channel
119  inlet opening

d depth

h height

M module

PL process air

w width

o angular deviation

B angular deviation
Claims

1. Afront-loading tumble dryer (1; 11; 21; 31), compris-

ing

-ahousing (102) thataccommodates a rotatable
drum (103) and a heat pump (2, 105; 2, 12, 105;

10

15

20

25

30

35

40

45

50

55

10.

1.

10

2,22),

- the drum (103) comprising a rear wall (108)
having an inlet opening (119) for process air
(PL), and

- the heat pump (2, 105; 2, 12, 105; 2, 22) com-
prising a condenser (2), wherein

-the condenser (2) is at least partially positioned
between the rear wall (108) of the drum (103)
and a rear wall (3) of the housing (102).

The tumble dryer (1; 11; 21; 31) according to claim
1, wherein the condenser (2) is completely posi-
tioned between the rear wall (108) of the drum (103)
and the rear wall (3) of the housing (102).

The tumble dryer (1; 11; 21; 31) according to claim
2, wherein the condenser (2) is at least partially po-
sitioned between the inlet opening (119) of the drum
(103) and the rear wall (3) of the housing (102).

The tumble dryer (1; 11; 21; 31) according to claim
3, wherein the condenser (2) is completely posi-
tioned between the inlet opening (119) of the drum
(103) and the rear wall (3) of the housing (102).

The tumble dryer (1; 11; 21; 31) according to any of
the claims 3 or 4, wherein the condenser (2) is po-
sitioned at or near the inlet opening (119).

The tumble dryer (1; 11; 21; 31) according to any of
the preceding claims, wherein the condenser (2) has
a plate-like form and is substantially vertically
aligned.

The tumble dryer (1; 11; 21; 31) according to any of
the preceding claims, wherein the condenser (2) is
separated from an interior of the drum (103) by an
air-permeable screen (4).

The tumble dryer (1; 11; 21; 31) according to any of
the preceding claims, wherein the tumble dryer (1;
11; 21; 31) comprises a closed-loop process airflow
circuit, comprising the drum (103), an evaporator
(105; 22), the condenser (2), and a fan (117) for cir-
culating the process air (PL) within the circuit.

The tumble dryer (21; 31) according to any of the
preceding claims, wherein the evaporator (22) is po-
sitioned below the drum (103) and arranged for the
process air (PL) to flow through the evaporator (22)
in a substantially vertical manner.

The tumble dryer (21; 31) according to claim 9,
wherein the evaporator (22) has a plate-like form and
is substantially horizontally aligned.

The tumble dryer (31) according to claim 10, wherein
a lint filter (32) has a plate-like form and is substan-
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13.
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tially horizontally aligned above the evaporator (22).

The tumble dryer (11) according to any of the pre-
ceding claims, wherein the compressor (12) is at
least partially positioned in the process airflow chan-
nel (118) downstream the evaporator (22) and up-
stream the condenser (2).

The tumble dryer (1; 11; 21; 31) according to any of
the preceding claims, wherein the heat pump is ar-
ranged in one common module (M) of the tumble
dryer (1; 11; 21; 31).

10

15

20

25

30

35

40

45

50

55

12



EP 2 987 904 A1

[~ d

— 118

103
]
\
111
N\ 2@\
-109
112" -/ ;
|
1
: f_f
// \ 119 \
13-T.

1 v
pL/’.:ﬂv. H_/
116 —

d

Fig.1



11

L~ h

EP 2 987 904 A1

103 102
i
\
111
3 109 N
-1 | :
PL NP
\ [
Iin — <=Z
:
| 1™
Va
— 1
o\ 119
3T
I e
_pL
PL/i!' ]P/
\\’ 05 12 114
\ \ j\ 17
\n
15 =@
16 \*A"ﬂ"“***”‘””“




EP 2 987 904 A1

103 102
7
\
111
3 109 2C5\ L
1121 |
P\L g | 2
e = 1
ﬁ’_\q
119—
/:;:;: \ \
13—
e
e 114 ]}/PL
/]
PL-1L o
23 22
N \% 17
I .
115 L, \
116 \ & P
\E-Z'E-Z':-'.-Z':-'.-Z':'-.-Z':-'.-Z;-'-:-Z;-'-:-Z;.'-:-Z'E-Z'E-Z'E-Z'E-Z'EEEEE-E-E-E&E%E&E%E&E%E&EE@-E-E o5
d
Fig.3

10



EP 2 987 904 A1

PL-1

103
107 10 \ 108
]
M
109
./ :: a
1|
PI\_ 4_/: »
|
<:=| <=
Zl
: 7»
|
o+
N\
114 ]}
N
Ny 32 33 26
\23
AN \ ....... ‘\/ ....... 117
MO
115 L. \
116 \ 2 P
\E-Z"-:-Z'E-Z'E-Z"-:-Z"-:{-:-Z;-':-Z;.'-:-Z"-:-Z'E-Z'E-Z'E-Z'E-Z'EEE-E-E-EEEEE-EE-EE-EE-EE-EEEE-E-E; 5

[~ a

— 118

1"



101

L~ h

EP 2 987 904 A1

e
110 107

M1

127

13Tt

pL-T¢

103
106
. \

-109

119

105

104

114

108

e T o L e oL o L T o e s e e o e T VT o
o o e o e e

— 118

Fig.5

12



10

15

20

25

30

35

40

45

50

55

Européisches
Patentamt
European
Patent Office
Office européen

des brevets

[y

EPO FORM 1503 03.82 (P04C01)

EP 2 987 904 A1

EUROPEAN SEARCH REPORT

Application Number

EP 14 38 2322

DOCUMENTS CONSIDERED TO BE RELEVANT

Category

Citation of document with indication, where appropriate,
of relevant passages

Relevant CLASSIFICATION OF THE
to claim APPLICATION (IPC)

X
Y

* figures 1-5 *

EP 2 735 639 A2 (LG ELECTRONICS INC [KR])
28 May 2014 (2014-05-28)

* paragraphs [0011] -
* paragraphs [0035] - [0055] *
* abstract; figures 1-5 *

US 2005/086827 Al (NAGAE ETSUSHI [JP] ET
AL) 28 April 2005 (2005-04-28)

* abstract; figures 1-3 *

* paragraphs [0025] - [0055] *

WO 2008/146488 Al (PANASONIC CORP [JP];
TANIGUCHI MITSUNORI; NISIHATA HIDEO; ANDOU
TOSIAK) 4 December 2008 (2008-12-04)

* abstract; claims 1-16; figures 1-4,8 *

DE 10 2005 057764 Al (BSH BOSCH SIEMENS
HAUSGERAETE [DE]) 6 June 2007 (2007-06-06)
* abstract; figure 1 *

DE 20 2006 014718 U1 (V ZUG AG [CH])
23 November 2006 (2006-11-23)
* paragraphs [0001] - [0022] *

[0015] *

US 2005/198852 Al (ONO KOJI [JP] ET AL)
15 September 2005 (2005-09-15)

* abstract; figures 1-4 *

* paragraphs [0009] - [0012] *

* paragraphs [0039] - [0046] *

US 4 103 433 A (TAYLOR JAMES R)

1 August 1978 (1978-08-01)

* column 2, line 39 - column 3, line 13 *
* abstract; figures 1-6 *

The present search report has been drawn up for all claims

1-6,8 INV.
DO6F58/02
9-13 DO6F58/20

1,2,4-7

9-13

1,4-6,8

9-11

1,6,8,13

TECHNICAL FIELDS
SEARCHED IPC
12,13 apey

DO6F

1-13

1-13

Place of search

Munich

Date of completion of the search

30 January 2015

Examiner

Weinberg, Ekkehard

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document

T : theory or principle underlying the invention
E : earlier patent document, but published on, or

after the filing date

D : document cited in the application
L : document cited for other reasons

& : member of the same patent family, corresponding

document

13




EP 2 987 904 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 14 38 2322

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.

10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

30-01-2015
Patent document Publication Patent family Publication

cited in search report date member(s) date

DE 202006014718 Ul 23-11-2006 CH 699018 Bl 15-01-2010
DE 202006014718 U1 23-11-2006

EP 2735639 A2 28-05-2014 AU 2013260708 Al 05-06-2014
BR 102013029753 A2 07-10-2014
CA 2833433 Al 21-05-2014
CN 163835107 A 04-06-2014
EP 2735639 A2 28-05-2014
JP 2014100575 A 05-06-2014
KR 20140065265 A 29-05-2014
US 2014137423 Al 22-05-2014

US 2005086827 Al 28-04-2005 CN 1590632 A 09-03-2005
JP 3825772 B2 27-09-2006
JP 2005083619 A 31-03-2005
US 2005086827 Al 28-04-2005

WO 2008146488 Al 04-12-2008  NONE

US 2005198852 Al 15-09-2005 CN 1667178 A 14-09-2005
JP 2005253588 A 22-09-2005
US 2005198852 Al 15-09-2005

US 4103433 A 01-08-1978  NONE

DE 102005057764 Al 06-06-2007 DE 102005057764 Al 06-06-2007
WO 2007062972 Al 07-06-2007

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

14




EP 2 987 904 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

 EP 2321456 B1 [0007] * WO 2009103785 A1 [0008]

15



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

