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(54) Laundry treatment apparatus with heat exchanger cleaning

(57) The invention relates to a laundry treatment ap-
paratus, in particular dryer or washing machine having a
dryer function, comprising a control unit, a laundry treat-
ment chamber for treating laundry using process air, a
process air loop for circulating the process air, a heat
exchanger (10) arranged in the process air loop for cool-
ing the process air, a hollow element (42) comprising at
least one outlet opening (54), wherein the hollow element
(42) is in fluid communication with a liquid supply source

and adapted to spray liquid to the heat exchanger (10)
by at least one liquid spray from the at least one outlet
opening (54) for cleaning the heat exchanger, and an
actuator (44) for actuating the hollow element (42) along
a cleaning axis (D) such that the heat exchanger (10) is
cleaned by at least one liquid spray moving along the
heat exchanger (10), characterized in that the hollow el-
ement (42) and the actuator (44) are movably coupled
so as to define therebetween a variable volume (34a)
fluidly connected to the liquid supply source.
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Description

[0001] The invention relates to a laundry treatment ap-
paratus, in particular to a dryer or a washing machine
having a dryer function, comprising a heat exchanger.
[0002] US 2010/0192398 A1 discloses a dryer com-
prising a heat exchanger and an elongate injection nozzle
element arranged above the heat exchanger. The injec-
tion nozzle element comprises a plurality of injection
holes along its longitudinal axis. The nozzle is fed with
fresh water from a feed pipe, which is connected to the
nozzle element via a flexible pipe. According to an em-
bodiment the nozzle element is pivotable about its lon-
gitudinal axis within a predetermined angle by means of
a driving motor, such that a water spray of the nozzle
element is directed towards the heat exchanger for wash-
ing off fluff, or such that it forms a water curtain in front
of the heat exchanger to collect fluff from the process air
before it accumulates on the heat exchanger surface.
Alternatively the injection nozzle element is moved along
its longitudinal axis by means of a driving motor to assist
washing off of fluff from the heat exchanger.
[0003] It is an object of the invention to provide a cost-
efficient laundry treatment apparatus which keeps a heat
exchanger of the apparatus free from fluff.
[0004] The invention is defined in claim 1. Particular
embodiments are set out in the dependent claims.
[0005] According to claim 1 a laundry treatment appa-
ratus, in particular a dryer or a washing machine having
a dryer function, comprises a control unit to control op-
eration (e.g. a drying operation) of the apparatus, a laun-
dry treatment chamber for treating laundry using process
air, a process air loop for circulating the process air and
a heat exchanger arranged in the process air loop for
cooling the process air. A hollow element is provided
which is adapted to spray liquid to the heat exchanger
for cleaning the heat exchanger. The hollow element is
in fluid communication with or is connected to a liquid
supply source and comprises at least one outlet opening.
The one or each outlet opening provides at least one
liquid spray in operation, i.e. in a cleaning phase for the
heat exchanger.
[0006] An actuator is adapted to actuate the hollow el-
ement along a cleaning axis such that the heat exchanger
is cleaned by at least one liquid spray from the hollow
element moving along the heat exchanger. The hollow
element and the actuator are movably coupled so as to
define therebetween a variable volume, e.g. a chamber
having a variable volume, fluidly connected to the liquid
supply source. For example the movable hollow element
is a (hollow) cylinder and the actuator comprises a piston
arranged in the cylinder. Alternatively the actuator com-
prises a (hollow) cylinder which houses or receives the
hollow (cylinder) element. E.g. when liquid is supplied to
the hollow element, i.e. to the variable volume, the size
of the variable volume increases and the hollow element
is actuated and moves along the cleaning axis together
with the at least one outlet opening. In contrast US

2010/0192398 A1, no driving motor is required to move
a liquid spray along the heat exchanger. Thus the treat-
ment apparatus provides a cost-efficient solution for
keeping the heat exchanger or the apparatus free from
fluff.
[0007] In an embodiment the arrangement of the hol-
low element and the actuator is configured such that the
hollow element moves along the cleaning axis in depend-
ency of the liquid pressure in the hollow element or in the
variable volume. E.g. in dependency of the liquid supplied
to the variable volume the hollow element moves along
the axis, whereby the at least one outlet opening, i.e. the
corresponding spray(s), moves along the heat exchang-
er and washes of fluff accumulated thereon.
[0008] Preferably the size of the variable volume de-
pends on the liquid flow through the chamber or through
the volume. I.e. the volume of the variable chamber and
therefore the deflection or movement of the hollow ele-
ment (and the at least one outlet opening) along the
cleaning axis depends on the liquid flow through the
chamber. Alternatively or additionally the size of the vol-
ume or chamber is varied in dependency of the liquid
pressure. E.g. the higher the liquid pressure the larger
the variable volume or chamber, i.e. the larger the de-
flection of the hollow element along the cleaning axis.
Thus the size of the volume and therefore the deflection
distance is controllable by controlling the liquid flow rate
to and/or the liquid pressure in the chamber or volume.
For example the volume size is controlled by means of
a pump controlled by the control unit, wherein the pump
is fluidly connected to the hollow element.
[0009] The cleaning axis may be arranged parallel or
substantially parallel to the heat exchanger. Alternatively
or additionally a longitudinal axis of the hollow element
is arranged parallel or substantially parallel to the heat
exchanger. I.e. when the hollow element is actuated such
that it moves along the cleaning axis, the distance be-
tween the heat exchanger and the hollow element, in
particular the outlet opening(s), remains constant. Thus
the liquid spray(s) are uniformly distributed along the axis
to the heat exchanger during the cleaning movement.
[0010] Preferably the width of the liquid spray(s) pro-
vided by the outlet opening(s) in cleaning axis direction
is smaller than the width of the heat exchanger (in clean-
ing axis direction). The width is for example the spray
width in movement direction and at the front surface of
the heat exchanger. Instead of providing a broad but
weak liquid spray which substantially covers the com-
plete width of the heat exchanger a narrow but powerful
liquid spray towards the heat exchanger is provided
which even washes off fluff firmly attached to the heat
exchanger surface. For example the width of the liquid
spray(s) generated by the outlet opening(s) covers at
most 1/3, 1/4, 1/5 or 1/6 of the heat exchanger width.
[0011] Preferably the at least one outlet opening is con-
figured to point towards the heat exchanger when moving
along the axis. For example the at least one outlet open-
ing points towards an upper portion of the heat exchang-
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er, such that liquid distributed to the heat exchanger via
the at least one outlet opening first hits the upper portion
of the heat exchanger and then flows down the heat ex-
changer, whereby fluff is washed off the heat exchanger
surface. Alternatively at least two or more outlet openings
are provided in the hollow element, wherein each outlet
opening is adapted to generate a liquid spray directed
towards a different portion of the heat exchanger. E.g. a
first outlet opening is directed to an upper portion or upper
half of the heat exchanger and a second outlet opening
is directed to a lower portion or lower half, whereby the
heat exchanger is thoroughly cleaned. Preferably each
outlet opening is adapted to provide a plurality of liquid
sprays to the heat exchanger. Alternatively a plurality of
outlet openings is adapted to provide one liquid spray to
the heat exchanger.
[0012] The hollow element may be arranged upstream
the heat exchanger. For example when a horizontal heat
exchanger is provided, i.e. process air passes the heat
exchanger horizontally or substantially horizontally, the
hollow element and in particular the at least one outlet
opening is arranged in front of a vertical front surface or
cross section of the heat exchanger which is passed by
process air first. For example the hollow element or its
longitudinal axis is arranged upstream the heat exchang-
er parallel or substantially parallel to the front surface at
or at about half the height of the heat exchanger, wherein
the at least one outlet opening preferably is adapted to
provide a liquid spray which covers the complete height
of the heat exchanger.
[0013] Preferably the actuator is at least partially (e.g.
unidirectionally) operated hydraulically. In an embodi-
ment the hollow element is a (movable) cylinder portion
of the actuator and the actuator further comprises a sta-
tionary piston. I.e. the stationary piston (part of actuator)
is arranged in the movable cylinder (hollow element),
wherein the variable volume is arranged between the pis-
ton and the cylinder. The stationary piston is e.g. attached
or fixed to a housing of the apparatus. Thus when liquid
is supplied to the variable volume (to the hollow element)
the volume increases, i.e. the cylinder (hollow element)
is deflected or moved along the cleaning axis. Alterna-
tively the hollow element is a (movable and hollow) piston
portion of the actuator and the actuator comprises a sta-
tionary cylinder portion. I.e. the piston portion (hollow el-
ement) is movably guided or arranged inside the station-
ary cylinder portion (part of actuator), wherein the varia-
ble volume is located between the piston portion and the
stationary cylinder portion. Summarizing the cleaning de-
vice for cleaning the heat exchanger comprises an actu-
ator having a stationary element (piston or cylinder) and
a movable hollow element (cylinder, piston portion) which
are movably coupled to define therebetween the variable
volume.
[0014] According to a preferred embodiment the actu-
ator comprises a stationary hollow piston or a stationary
hollow cylinder, e.g. a pipe, in fluid communication with
the hollow element and connected to the liquid supply

source such that the hollow element is supplied with liquid
via the hollow piston. Thus a space saving arrangement
is provided in that the actuator acts as a liquid supply line.
[0015] Preferably an aperture or outlet cross section
of the hollow piston is larger than the cross section of the
at least one outlet opening of the hollow element. In other
words the cross section of an inlet to the hollow element
or variable volume is larger than the cross section of the
outlet of the hollow element (in case of more than one
hollow element the ’outlet cross section area is the sum
of the areas of the outlet cross sections). Thereby it is
provided that pressure is build up in the hollow element
or variable volume, i.e. such that the variable volume
increases with rising pressure and/or flow rate, whereby
the hollow element or outlet opening(s) is moved along
the axis.
[0016] According to an alternative embodiment the ac-
tuator comprises a stationary piston which is at least par-
tially arranged in the hollow element, wherein the hollow
element comprises an inlet opening or a lug configured
to be connected to the liquid supply source. Thus the
hollow element comprises an inlet as well as an outlet
opening for liquid. For example a flexible conduit is ar-
ranged between the inlet opening at the hollow element
and a fluid connection to the liquid supply source, such
that the flexible conduit is configured to move with the
hollow element along the cleaning axis. I.e. when liquid
is supplied to the hollow element (i.e. to the variable vol-
ume) the variable volume increases or decreases as de-
scribed above such that the hollow element (and outlet
opening(s)) move along the cleaning axis. To provide a
pressure build-up in the hollow element as described
above, preferably the cross section of the inlet opening
is larger than the cross section of the at least one outlet
opening. In other words the cross section of the at least
one outlet opening or the sum of cross-sections of the
outlet openings is smaller than the cross section of the
inlet opening.
[0017] In an embodiment an elastic element or reset-
ting element is provided which is configured to provide a
restoring force (for example a spring bias) such that an
initial position of the hollow element is restored after a
deflection of the hollow element along the cleaning axis.
For example a spring element, like a steel spring or gas
spring.
[0018] Preferably the elastic element is part of the ac-
tuator and wherein the elastic element is arranged be-
tween a or the piston and the hollow element. For exam-
ple when a movable hollow cylinder receives a stationary
piston as described above, an extension spring is at-
tached to a fixed end of the stationary piston and to an
opposed end of the movable cylinder (hollow element),
wherein the spring is arranged e.g. on the outside of the
hollow element. Thus when the hollow element is deflect-
ed from an initial position the spring is stretched and load
is applied to the spring which in turn provides a restoring
force on the hollow element to move the hollow element
or cylinder back to its initial position.
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[0019] The elastic element may be arranged within the
hollow element. Thus the elastic element, e.g. a spring,
is protected from contamination or fluff, in particular when
the hollow element is arranged in the process air channel
upstream the heat exchanger.
[0020] According to an embodiment the cleaning de-
vice comprises a stationary piston (part of actuator) with
a cylinder and a piston pipe or rod attached thereto. The
piston is received in the hollow element, wherein the
above described variable volume (chamber) is arranged
between the end of the hollow element which comprises
the at least one outlet opening and the side of the piston
cylinder facing that end. A corresponding second variable
volume is provided in the hollow element on the opposite
side of the cylinder. I.e. when liquid is fed to the (first)
variable volume, the volume increases and the hollow
element is moved along the cleaning axis as described
above, wherein the second variable volume decreases.
When the second volume or chamber is provided with
an opening or nozzle to feed liquid thereto, the hollow
element can be returned to its initial position after the
supply of liquid to the (first) volume has been stopped by
feeding liquid to the second volume such that the variable
volume increases, whereby the hollow element is moved
back to its initial position.
[0021] Preferred the supply source comprises a supply
pump or a valve, which is e.g. connected to the hollow
element (or hollow piston) via a feed pipe. When the
pump is switched on or the valve is opened a cleaning
movement is started along the cleaning axis, wherein
when the pump is switched off or the valve is closed the
hollow element is returned to an initial position, in partic-
ular by means of the above described elastic or resetting
element.
[0022] Preferably the treatment apparatus comprises
a condensate collector for collecting condensate gener-
ated by the heat exchanger, wherein the hollow element
is (fluidly) connected to the condensate collector, for ex-
ample via a feed pipe. Thus the heat exchanger is
cleaned or washed with condensate, i.e. the fresh water
consumption of the treatment apparatus is reduced.
[0023] A filter element may be arranged upstream the
hollow element or downstream the condensate collector.
Thus fluff is filtered from the collected condensate before
it is fed to the hollow element, i.e. the heat exchanger is
washed or rinsed with clean water.
[0024] In an embodiment a basement or base section
of the apparatus comprises an upper shell and a lower
shell to form a portion of the drying circuit where the heat
exchanger is arranged. I.e. only two parts have to be
assembled to provide a base section or a housing for the
heat exchanger which facilitates the assembly of the ap-
paratus and reduces the assembly time.
[0025] Preferred the upper shell comprises a housing
for the hollow element and the actuator, such that the
hollow element is arranged inside the drying circuit por-
tion formed by the upper and lower shell. Preferably the
upper shell and the housing for the hollow element and

the actuator are made in a single-piece construction.
[0026] According to a preferred embodiment the upper
shell comprises an elongate connecting aperture for the
at least one liquid spray or for the at least one outlet
opening moving along the heat exchanger. I.e. the mov-
able hollow element and the actuator are separated or
are essentially separated from the process air channel
and therefore protected from e.g. fluff. Further the clean-
ing device, i.e. hollow element and actuator, does not or
essentially not disturb the process air flow. E.g. a housing
for the hollow element is separately attached to the upper
shell or at least a portion of the housing for the hollow
element is formed integrally with the upper shell (e.g.
side walls), wherein a separate cover provides an airtight
seal for the nozzle element in its housing.
[0027] Preferably the upper shell and at least a portion
of the housing are made in a single-piece construction.
I.e. the upper shell and the housing form a substantially
air-tight chamber to prevent or reduce leakage of drying
air from the drying circuit.
[0028] Preferred the lower shell forms the condensate
collector where a supply pump for supplying liquid or con-
densate to the hollow element is arranged.
[0029] According to a preferred embodiment a heat
pump system is provided for the treatment apparatus as
described above. The heat pump system includes a com-
pressor, a first heat exchanger as described above, ex-
pansion means and a second heat exchanger, wherein
the first heat exchanger is adapted to cool down the dry-
ing air and heat up the refrigerant flowing through the
heat pump system, the second heat exchanger is adapt-
ed to heat up the drying air and cool down the refrigerant
and the hollow element is adapted to spray liquid to at
least one between the first and second heat exchanger.
[0030] Reference is made in detail to preferred embod-
iments of the invention, examples of which are illustrated
in the accompanying figures, which show:

Fig. 1 a schematic view of a laundry treatment ap-
paratus,

Fig. 2 a top view of a basement of a treatment
apparatus according to a first embodiment
with a cleaning device in an initial position,

Fig. 3 a top view of the basement of Fig. 2 with
the cleaning device in a deflected position,

Fig. 4 a perspective top view of a lower shell of
the basement of Fig. 2,

Fig. 5 a perspective top view of the basement of
Fig. 2,

Fig. 5a a detail of Fig. 5,

Fig. 6 a sectional side view of the basement of
Fig. 2 in a plane perpendicular to a move-
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ment axis of the cleaning device,

Figs. 7a-c sectional side views of the basement of Fig.
2 in a plane parallel to the movement axis
of the cleaning device,

Fig. 8 a sectional side view of a cleaning device
according to a second embodiment in a
plane parallel to the movement axis of the
cleaning device, and

Fig. 9 a sectional side view of the cleaning device
of Fig. 8 in a plane perpendicular to the
movement axis of the cleaning device.

[0031] Fig. 1 shows a schematically depicted laundry
treatment apparatus 2 which in this embodiment is a heat
pump tumble dryer. The tumble dryer 2 comprises a heat
pump system 4, including a closed refrigerant loop 6
which comprises in the following order of refrigerant flow
B: a first heat exchanger 10 acting as evaporator for evap-
orating the refrigerant and cooling process air, a com-
pressor 14, a second heat exchanger 12 acting as con-
denser for cooling the refrigerant and heating the process
air, and an expansion device 16 from where the refriger-
ant is returned to the first heat exchanger 10. Together
with the refrigerant pipes connecting the components of
the heat pump system 4 in series, the heat pump system
forms the refrigerant loop 6 through which the refrigerant
is circulated by the compressor 14 as indicated by arrow
B.
[0032] The process air flow within the treatment appa-
ratus 2 is guided through a compartment 18 of the home
appliance 2, i.e. through a compartment for receiving ar-
ticles to be treated, e.g. a drum 18. The articles to be
treated are textiles, laundry 19, clothes, shoes or the like.
The process air flow is indicated by arrows A in Fig. 1
and is driven by a process air blower 8. The process air
channel 20 guides the process air flow A outside the drum
18 and includes different sections, including the section
forming the battery channel 20a in which the first and
second heat exchangers 10, 12 are arranged. The proc-
ess air exiting the second heat exchanger 12 flows into
a rear channel 20b in which the process air blower 8 is
arranged. The air conveyed by blower 8 is guided upward
in a rising channel 20c to the backside of the drum 18.
The air exiting the drum 18 through the drum outlet (which
is the loading opening of the drum) is filtered by a fluff
filter 22 arranged close to the drum outlet in or at the
channel 20. The optional fluff filter 22 is arranged in a
front channel 20d forming another section of channel 20
which is arranged behind and adjacent the front cover of
the dryer 2. The condensate formed at the first heat ex-
changer is collected and guided to the condensate col-
lector 30.
[0033] The condensate collector 30 is connected via a
drain pipe 46, a filter element 24, a drain pump 36, a
valve 38 and a drawer pipe 50 to an extractable conden-

sate drawer 40. I.e. the collected condensate can be
pumped from the collector 30 to the drawer 40 which is
arranged at an upper portion of the apparatus 2 from
where it can be comfortably withdrawn and emptied by
a user.
[0034] It is a problem in dryers 2 having heat exchang-
ers 10, 12 that fluff or lint which is generated during a
drying process accumulates on the surface of the heat
exchanger 10 which is passed by process air first. This
may happen with or without optional fluff filter 22 being
arranged between the drum and the first heat exchanger
10. Lint accumulated on the heat exchanger 10 reduces
the efficiency of the heat exchanger 10 and constricts
the flow of process air A.
[0035] To remove or wash off accumulated fluff from
the surface of the first heat exchanger 10 a cleaning de-
vice 41 is provided close to the heat exchanger 10. The
condensate collector 30 is connected via the drain pipe
46, the drain pump 36, the valve 38 and a feed pipe 48
to the cleaning device 41, wherein the drain pump 36 and
the valve 38 are controlled by a control unit of the appa-
ratus 2. Alternatively a circulation pump 37 (Fig. 2) is
provided to pump condensate from the collector 30 to
the cleaning device 41 - i.e. the circulation pump 37 is
provided additionally to the drain pump 36.
[0036] Fig. 2 shows a top view of a base section 5 or
basement of the dryer 2 according to a first embodiment
with the cleaning device 41 in an initial or idle position.
The cleaning device 41 comprises a movable hollow cyl-
inder 42 which is guided by a stationary (hollow) piston
44 (Fig. 3) received in the cylinder 42. A variable volume
chamber 34a-c (Figs. 7a-c) is provided between the hol-
low cylinder 42 and the stationary piston 44. The hollow
cylinder 42 comprises at its end portion a nozzle or outlet
54 which is directed towards the heat exchanger 10. Liq-
uid is supplied to the hollow cylinder 42 or the variable
volume 34a-c via the feed pipe 48 and the stationary
hollow piston 44 which acts as a liquid supply line. When
liquid pressure raises in the variable volume 34a-c or the
hollow cylinder 42, respectively, the hollow cylinder 42
moves along a movement or cleaning axis D while at the
same time the outlet 54 generates a liquid spray which
sweeps along the heat exchanger 10. Thereby the heat
exchanger 10 is cleaned, i.e. fluff is washed off.
[0037] Fig. 3 shows a top view of the basement of Fig.
2 with the cylinder 42 in a maximum deflected position.
I.e. the liquid pressure in the variable volume 34a-c has
pushed the movable cylinder 42 along the axis D to an
end position. Thus the complete width of the heat ex-
changer 10 (in direction of axis D) has been washed by
the liquid spray of the outlet 54.
[0038] The basement 5 houses amongst others the
heat exchangers 10, 12 and is formed by a lower shell
60 and an upper shell 58. Fig. 4 shows a perspective top
view of the lower shell 60 of the basement 5 of Fig. 2. As
described above condensate from the condensate col-
lector 30 or tray is pumped by means of the circulation
pump 37 and via the feed pipe 48 to the hollow cylinder
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42. The cleaning axis D is arranged parallel to a vertical
front surface 54 of the heat exchanger 10, such that the
distance between the front surface 54 and the outlet 54
or nozzle of the cylinder 42 is constant during the cleaning
movement.
[0039] Fig. 5 shows a perspective top view of the base-
ment 5 of Fig. 2 and Fig. 5a a detail of the cleaning device
41 of Fig. 5. The cylinder 42 is depicted in its initial position
where the nozzle outlet 54 is directed to an outer edge
or side (right side in the depicted embodiment) of the
heat exchanger 10 such that a liquid spray from the outlet
54 washes or cleans the heat exchanger starting from
the outer edge. Correspondingly the end position of the
cylinder 42 is such that the opening 54 or at least the
liquid spray reaches the opposite outer edge or side of
the heat exchanger 10, such that the complete width of
the heat exchanger (in direction of axis D), i.e. the com-
plete front surface 54, is cleaned by the liquid spray.
[0040] Fig. 6 shows a sectional side view of the base-
ment 5 of Fig. 2 along the line A-A perpendicular to the
movement axis D of the hollow cylinder 42. The cleaning
device 41, i.e. the movable cylinder 42 and the stationary
piston 44, is arranged in the front channel 20d upstream
and in front of the heat exchanger 10. The nozzle or outlet
54 points to a front surface 56 or cross section of the heat
exchanger 10 where the process air coming from the
drum passes first the heat exchanger 10. Thus at least
some fluff conveyed by the process air from the laundry
in the drum accumulates on the front surface 56. The
nozzle 54 is adapted to generate a liquid spray which
covers an upper portion of the heat exchanger 10 or front
surface 56, wherein the liquid distributed to the heat ex-
changer 10 flows down the heat exchanger 10 and wash-
es off fluff towards the condensate collector 30 or tray
below the heat exchanger 10. As described above the
collected condensate is circulated with the circulation
pump 37 back to the cleaning device 41 to be used again
for cleaning the heat exchanger 10, wherein the conden-
sate is filtered by the filter element 24 before it is fed to
the hollow element 42.
[0041] Figs. 7a-c show sectional side views of the
basement 5 of Fig. 2 along the line B-B, i.e. along the
movement axis D of the moveable cylinder 42. Fig. 7a
shows the hollow cylinder 42 in its initial position with the
variable volume 34a having a minimum size. A spring
element 62 is arranged between the stationary piston 44
and the hollow cylinder 42 and provides that the cylinder
42 is kept in or returns to its initial position when liquid
pressure in the variable volume 34a generates a deflec-
tion force that is smaller than a restoring force of the
spring element 62.
[0042] The stationary piston 44 is hollow and has an
inlet 52 to the variable volume 34a between the hollow
element 42 and the piston 44. A piston gasket 64 is pro-
vided at the free end of the piston 44 to provide a movable
or slidable and leak-proof connection between the piston
44 and the cylinder 42 or volume 34a. The piston 44 is
connected to the feed pipe 48 to supply liquid, i.e. con-

densate, to the variable volume 34a. The cross section
of the inlet 52 to the variable volume 34a is larger than
the cross section of the outlet 54 out of the variable vol-
ume 34a. Thus when liquid is supplied to the variable
volume 34a via the feed pipe 48 and the drain pump 36
or circulation pump 37, liquid pressure builds-up in the
variable volume 34a such that the moveable cylinder 42
is pushed along the axis D as shown in Figs. 7b-c. While
the cylinder 42 is pushed along the axis D liquid is ejected
via the outlet 54 in a liquid spray, i.e. the liquid spray
moves along the heat exchanger 10.
[0043] When the cylinder 42 reaches an end position
or maximum deflected position as depicted in Fig. 7c, the
variable volume 34c has a maximum size. In the end
position the liquid spray has at least covered or moved
along the complete width of the heat exchanger 10 in
direction of axis D. When the end position is reached the
control unit is adapted to switch off the corresponding
pump 36, 37 or is adapted to reduce the pumping speed
or flow rate thereof, such that the liquid supply to the
hollow cylinder 42 is stopped or reduced. The residual
liquid pressure in the hollow element 42 or variable vol-
ume 34c is gradually released via the nozzle outlet 54
while the restoring force of the spring element 62 moves
the cylinder 42 back to its initial position as shown in Fig.
7a. The above described movement from the initial po-
sition (Fig. 7a) to the end position (Fig. 7c) and back to
the initial position is executed at least once during a
cleaning phase for the heat exchanger, preferably sev-
eral times.
[0044] Fig. 8 shows a sectional side view of a cleaning
device 41’ according to a second embodiment in the
plane of the movement axis D of the cleaning device 41.
Fig. 9 shows a sectional side view of the cleaning device
41’ of Fig. 8 in a plane perpendicular to the movement
axis D. Unless otherwise mentioned elements as well as
operation modes of the cleaning device 41’ of the second
embodiment correspond to the elements and operation
modes of the cleaning device 41 of the above described
embodiment. Like reference numerals are used for like
elements.
[0045] In contrast to the above described embodiment,
a variable volume 34’ between a hollow cylinder 42’ and
a stationary piston 44’ of the cleaning device 41’ of Fig.
8 is supplied with liquid through an inlet 52’ or lug provided
at the hollow cylinder 42’. The inlet 52’ or lug is located
at a free end portion of the hollow element 42’ where also
the nozzle outlet 54 is arranged. I.e. in contrast to the
above described embodiment the stationary piston 44’
of the second embodiment is not used as a liquid supply
line to the hollow cylinder 42’. The spring element 62 is
arranged between the piston 44’ and the hollow cylinder
42’ as described above. To provide a pressure build-up
in the variable volume as described above the cross sec-
tion of the inlet 52’ is larger than the cross-section of the
outlet 54.
[0046] As shown in Fig. 9 condensate F is fed to the
hollow element 42’ via the inlet 52’ at an upper portion
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of the hollow element 42’, wherein condensate F is eject-
ed in a liquid spray out of the outlet 54 at a lateral or side
portion of the hollow element 42’. A flexible hose (not
depicted) is arranged between the inlet 52’ or lug and the
feed pipe 48 such that during operation of the cleaning
device 41’ the movement of the hollow cylinder 42’ along
the axis D is not restricted. The operation of the cleaning
device 41’ during a cleaning phase for cleaning the heat
exchanger 10 corresponds to the above described oper-
ation of the cleaning device 41 according to the first em-
bodiment.

Reference Numeral List

[0047]

2 tumble dryer

4 heat pump system

5 base section

6 refrigerant loop

8 blower

10 first heat exchanger

12 second heat exchanger

14 compressor

16 expansion device

18 drum

19 laundry

20 process air channel

20a battery channel

20b rear channel

20c rising channel

20d front channel

22 filter element

24 condensed water filter

30 condensate collector

34a-c, 34’ variable chamber

36 drain pump

37 circulation pump

38 valve

40 condensate container

41, 41’ cleaning device

42, 42’ hollow cylinder

44, 44’ stationary piston

46 drain pipe

48 feed pipe

50 drawer pipe

52, 52’ inlet

54 outlet

56 front surface

58 upper shell

60 lower shell

62 spring element

64 gasket

A process air flow

B refrigerant flow

D movement axis

F condensate flow

Claims

1. Laundry treatment apparatus, in particular dryer or
washing machine having a dryer function, compris-
ing
a control unit,
a laundry treatment chamber (18) for treating laundry
(19) using process air,
a process air loop (20, 20a-d) for circulating the proc-
ess air,
a heat exchanger (10) arranged in the process air
loop for cooling the process air,
a hollow element (42, 42’) comprising at least one
outlet opening (54), wherein the hollow element (42,
42’) is in fluid communication with a liquid supply
source and adapted to spray liquid to the heat ex-
changer (10) by at least one liquid spray from the at
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least one outlet opening (54) for cleaning the heat
exchanger, and
an actuator for actuating the hollow element (42, 42’)
along a cleaning axis (D) such that the heat exchang-
er (10) is cleaned by at least one liquid spray moving
along the heat exchanger (10),
characterized in that
the hollow element (42, 42’) and the actuator are
movably coupled so as to define therebetween a var-
iable volume (34a-c) fluidly connected to the liquid
supply source.

2. Laundry treatment apparatus according to claim 1,
wherein the size of the variable volume (34a-c) de-
pends on the liquid flowing through the volume (34a-
c).

3. Laundry treatment apparatus according to claim 1
or 2, wherein the volume (34a-c) is varied in depend-
ency of the liquid pressure or flow rate.

4. Laundry treatment apparatus according to claim 1,
2 or 3, wherein the arrangement of the hollow ele-
ment (42, 42’) and the actuator is configured such
that the hollow element (42, 42’) moves along the
cleaning axis (D) in dependency of the liquid pres-
sure in or the flow rate through the hollow element
(42, 42’) or the variable volume (34a-c).

5. Laundry treatment apparatus according to any of
claims 1 to 4,
wherein the actuator is at least partially operated hy-
draulically or is operated hydraulically unidirectional,
and
wherein the hollow element (42, 42’) is a cylinder
portion of the actuator and the actuator further com-
prises a stationary piston (44, 44’), or
wherein the hollow element (42, 42’) is a piston por-
tion of the actuator and the actuator comprises a
stationary cylinder portion.

6. Laundry treatment apparatus according to any of
claims 1 to 5, wherein the actuator comprises a sta-
tionary hollow piston (44) in fluid communication with
the hollow element (42) and fluidly connected to the
liquid supply source such that the hollow element
(42) is supplied with liquid via the hollow piston (44).

7. Laundry treatment apparatus according to claim 6,
wherein an outlet cross section of the hollow piston
(44) is larger than the cross section of the at least
one outlet opening (54).

8. Laundry treatment apparatus according to any of
claims 1 to 5, wherein the actuator comprises a sta-
tionary piston (44, 44’) at least partially arranged in
the hollow element (42, 42’).

9. Laundry treatment apparatus according to claim 8,
wherein the hollow element (42’) comprises an inlet
opening (52’) or a lug configured to be connected to
the liquid supply source.

10. Laundry treatment apparatus according to claim 9,
wherein the cross section of the inlet opening (52’)
is larger than the cross section of the at least one
outlet opening (54).

11. Laundry treatment apparatus according to claim 9
or 10, wherein a flexible conduit is arranged between
the inlet opening (52’) and the liquid supply source
such that the flexible conduit is configured to move
with the hollow element (42’) along the axis (D).

12. Laundry treatment apparatus according to any of the
previous claims, comprising an elastic element (62)
configured to provide a restoring force such that an
initial or rest position of the hollow element (42, 42’)
is restored after a deflection of the hollow element
(42, 42’) along the cleaning axis (D).

13. Laundry treatment apparatus according to claim 12,
wherein the elastic element (62) is part of the actu-
ator and wherein the elastic element (62) is arranged
between a or the piston (44, 44’) and the hollow el-
ement (42, 42’).

14. Laundry treatment apparatus according to any of the
previous claims,
wherein the supply source comprises a supply pump
(36, 37) or a valve,
wherein the pump (36, 37) is switched on or a valve
is opened to start a cleaning movement along the
axis (D), and
wherein the pump (36, 37) is switched off or the valve
is closed to return the hollow element (42, 42’) to an
initial position.

15. Laundry treatment apparatus according to any of the
previous claims, comprising a condensate collector
(30) for collecting condensate generated by the heat
exchanger (10), wherein the hollow element (42, 42’)
is connected to the condensate collector (30).

16. Laundry treatment apparatus according to any of the
previous claims, wherein a basement (5) comprises
an upper shell (58) and a lower shell (60) to form a
portion of the drying circuit where the heat exchanger
(10) is arranged.

17. Laundry treatment apparatus according to claim 16,
wherein the upper shell (58) comprises a housing
for the hollow element (42, 42’) and the actuator.

18. Laundry treatment apparatus according to claim 16
or 17, wherein the lower shell (60) forms the con-
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densate collector (30) where a supply pump (36, 37)
for the hollow element (42, 42’) is arranged.

19. Laundry treatment apparatus according to any of the
previous claims, wherein a heat pump system is pro-
vided, which includes a compressor (14), a first heat
exchanger (10), expansion means (16) and a second
heat exchanger (12), the first heat exchanger (10) is
adapted to cool down the drying air and heat up the
refrigerant flowing through the heat pump system,
the second heat exchanger (12) is adapted to heat
up the drying air and cool down the refrigerant,
wherein the hollow element (42, 42’) is adapted to
spray liquid to at least one between the first and sec-
ond heat exchanger (10, 12).
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