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(54) Laundry dryer and method of operating a laundry dryer

(57) The present application in particular relates to a
laundry dryer (1) and method of operating alaundry dryer.
In particular, alaundry dryer (1) comprising a condensate
tank unit (3) adapted to receive condensate fluid gener-
ated during laundry drying operation is provided. The

laundry dryer further comprises afilling level unit adapted
to determine a filling level of the condensate tank (3).
The filling level unit comprises at least one strain gauge
sensor unit (11) for determining at least a fraction of the
condensate tank weight as a parameter for determining
the filling level.

11

10

11

Fig. 3

Printed by Jouve, 75001 PARIS (FR)



1 EP 2 666 902 A1 2

Description

[0001] The present application in particular is directed
to a laundry dryer comprising a condensate tank and
means to determine or detect a filled state of the con-
densate tank. Further, the present application is directed
to a method of operating a laundry dryer.

[0002] Laundry dryers comprising a condensate tank
and means at least adapted to determine or assess a
filled state of the condensate tank are known for example
from DE 38 42 778 A1, GB 1 390 901, EP 1 108 811 A1
and FR 2 696 196. The idea behind such laundry dryers
is that in case of determining a filled state of the conden-
sate tank, the operation of the laundry dryer can be
stopped or blocked in order to prevent the condensate
tank from overflowing. The means for assessing filling
levels of the condensate tanks as described in the state
of the art are comparatively complicated and liable to
breakage or disruption.

[0003] Itis an object of the invention to present a laun-
dry dryer, i.e. tumble dryer, providing an alternative de-
sign for determining and/or assessing a certain filling lev-
el of the condensate tank. In particular, determining
and/or assessing a certain filling level of the condensate
tank shall be possible in a comparatively simple, robust
and durable way. Further, under similar aspects, an en-
hanced method of operating a laundry dryer shall be pro-
vided. In particular an enhanced method of operating a
laundry dryer shall be provided in which comprehensive
information about the filling level may be presented to a
user.

[0004] This object is solved by a laundry dryer accord-
ing to claim 1 and according to claim 18, and a method
of operating a laundry dryer according to claim 12 and
according to claim 15. Preferred embodiments result
from respective dependent claims.

[0005] Accordingtoclaim1,alaundrydryer,i.e.tumble
dryer, is proposed, which laundry dryer comprises a con-
densate tank which is adapted to receive condensate
fluid generated during laundry drying operations, i.e. in
normal or ordinary operation of the laundry dryer.
[0006] Thelaundry dryerfurther comprises afilling lev-
el unit adapted to determine, assess, identify and/or cal-
culate at least a filling level of the condensate tank. The
filling level may be one of a fixed and/or predetermined
filling level, such as the empty state and the fully filled
state. The filling level, however, may also be any of a
filing level in between the empty state and filled state.
Further, the filling level may be a prospective filling level
to be obtained in the course of operating the laundry dry-
er. The filling level as such may be determined and/or
calculated in a continuous way, but may also be deter-
mined in or at specific events or timepoints during oper-
ation of the laundry dryer.

[0007] The filling level unit as proposed herein com-
prises atleastone weight sensor unit, in particular a static
weight sensor unit, in particular a strain gauge sensor
unit. The weight sensor unit, in particular a static weight
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sensor unit, in particular strain gauge sensor unitis adapt-
ed and designed for sensing, determining and/or meas-
uring at least a fraction of the condensate tank weight,
in particular condensate liquid weight of condensate lig-
uid contained or collected within the condensate tank.
Determining the weight with a static weight sensor unit
shall mean that the condensate tank is not required to
move or be moved in order to determine its weight.
[0008] The term condensate tank weight in particular
shall comprise the weight of the condensate tank as such
and weight of condensate liquid contained in the conden-
sate tank. The condensate tank weight may be and pref-
erably is used as a parameter to determine and/or cal-
culate the filling level, i.e. the overall filling level, of the
condensate tank.

[0009] Determining at least a fraction of the conden-
sate tank weight in particular shall comprise embodi-
ments in which the overall weight of the condensate tank
is determined. Under certain instances, in particular in
dependence of configuration and geometry of the con-
densate tank and respective arrangements of the strain
gauges, however, it may be that the strain gauge or strain
gauges only allow determination of a fraction, such as or
example a half or a fourth, of the condensate tank weight.
In such cases, the overall condensate tank weight may
be calculated or extracted by using additional informa-
tion, such as geometry, arrangement and/or configura-
tion, of the condensate tank, receiving housings or shafts
for the condensate tank and/or strain gauges.

[0010] Each strain gauge sensor unit may comprise
one or several strain gauge elements which, upon loads
caused by the condensate tank, create signals repre-
sentative of the load acting thereupon. From such sig-
nals, a value representative of at least a fraction of the
condensate tank weight, or the condensate tank weight
itself can be calculated or derived.

[0011] The values obtained from the strain gauge sen-
sor unit can and preferably are used to calculate a filling
level of the condensate tank. For calculating the filling
level, the strain gauge sensor unit may be calibrated at
least to an empty and a filled condenser tank situation.
Values such as filling levels in between the empty and
filled configuration may be derived and/or calculated by
interpolation or other operations.

[0012] In any case, using the strain gauge technology,
in particular using at least one strain gauge, for deter-
mining the filling level is a comparatively easy and robust
way for determining actual, and as the case may be pro-
spective, condensate tankfilling levels. Further, the filling
level unit as such can be implemented in a comparatively
robust and easy construction, without requiring fine me-
chanical details generally prone to malfunction and dam-
age.

[0013] In one embodiment, the condensate tank is
adapted to be removably accommodated in a corre-
sponding receiving housing or shaft. The receiving hous-
ing and condensate tank may be adapted such that the
condensate tank can be inserted and removedin a sliding
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operation, in particular motion. This in particular shall
mean that the condensate tank may be or may be adapt-
ed to be slidably accommodated within a respective re-
ceiving housing.

[0014] The receiving housing and condensate tank
may be implemented in a drawer type configuration,
which in particular shall mean that the condensate tank
is adapted to be drawn out and drawn in to the receiving
housing in parallel to the horizontal direction, for exam-
ple. In preferred variants, the drawer type condensate
tank may be provided in or at a front face of the laundry
dryer, in particular in or at a top or bottom section of the
front face of the laundry dryer.

[0015] In a preferred embodiment, the at least one
strain gauge sensor unit is installed in, at or on a sup-
porting wall, i.e. a supporting wall of the laundry dryer,
which supporting wall is adapted to support, bear or carry
the condensate tank in the installed state or configura-
tion. The installed state or configuration in particular shall
mean that the condensate tank is accommodated within,
in particular drawn into, the receiving housing.

[0016] Installing the strain gauge sensor unit, in par-
ticular one or several single strain gauges or strain gauge
sensors, in, on or at a supporting wall fixed within the
laundry dryer, in particular fixed in the laundry dryer hous-
ing, has the advantage that all electrical contacts may be
mounted and installed in, on or at non-moveable parts.
This greatly simplifies wiring related to the filling level
unit. Further, operation of the condensate tank, in partic-
ular actions of removing or setting in the condensate tank
from/in the receiving housing, can be greatly simplified.
[0017] In one embodiment of the laundry dryer, it is
provided that the supporting wall is at least one of a bot-
tom wall and side wall, in particular slanted side wall, of
the receiving housing. Such walls in general are oriented
horizontally and/or slightly slanted vis-a-vis horizontal di-
rection, and therefore are advantageous for comparative
exact assessments of the condensate tank weight. How-
ever, slanted walls may be used for space saving de-
signs, in particular in order to adapt the shape of the
receiving housing to the drying drum.

[0018] Itis preferred that the at least one strain gauge
sensor unit is arranged and mounted flush with the re-
spective section of the supporting wall. This in particular
is advantageous for avoiding twists or tilts during insert-
ing and/or removing the condensate tank from the re-
ceiving housing, in particular if the supporting wall is used
for sliding the condensate tank thereupon. However, it
may also be conceivable that the at least one strain gauge
sensor unit is placed recessed from a supporting face of
the supporting wall, in particular within a recess provided
in the supporting wall. Such a recess may be used to
align, center and/or lock the condensate tank in the in-
serted state.

[0019] In one further embodiment, the condensate
tank comprises, for each of the at least one strain gauge
sensor units, an elevation, in particular a protrusion, pro-
jection, pin or leg. The elevation, in particular protrusion,
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projection, pin or leg, is/are arranged, adapted and im-
plemented, in particular in geometry and size, such that
arespective elevation and the like rests on a correspond-
ing or respective strain gauge unit in the inserted or
mounted state. The inserted or mounted state here in
particular shall mean the state or condition in which the
condensate tank is placed and/or rests aligned within the
receiving housing.

[0020] Intheinserted state the condensate tank will be
connected or will cooperate with elements of acondenser
provided for removing moisture from air cycled trough
wet laundry, for example, and adapted to guide con-
densed water into the condensate tank.

[0021] In particular with the embodiment proposing to
place or mount the strain gauge sensor units in, at or on
the supporting face, it is preferred that the elevations are
provided at a lower side of the condensate tank, facing
the supporting wall in the inserted or mounted state.
[0022] Using elevations and/or other similar elements
as mentioned above, adapted to rest on respective strain
gauge sensor units, or strain gauge sensors, has the ad-
vantage that the weight, in particular full weight, of the
condensate tank can be applied to the strain gauge sen-
sor unit in a precise and defined way. Hence, compara-
tively exact determination of the weight and therefore fill-
ing level of the condensate tank is possible.

[0023] Inthe embodimentproposing elevations, in par-
ticular protrusions, projections, pins or legs, it is, with
respect to accuracy, preferred that the condensate tank
has at least three, preferably four, elevations provided
at a bottom side of the condensate tank. In particular in
this case, but also in different configurations, itis possible
that all the weight of the condensate tank can be applied
to respective strain gauge sensor units. The elevations
preferably are provided at the condensate tank such that
the condensate tank weight is equally distributed to all
the elevations, in particular strain gauge sensor units.
For example, if the condensate tank has a rectangular
shaped base area, the elevations may be provided at
respective four outer corners of the outer side of the con-
densate tank bottom wall. The condensate tank in this
case may comprise four legs via which the condensate
tank can rest on the supporting wall, in particular on re-
spective strain gauge sensor units.

[0024] In one embodiment, the filling level unit further
comprises a control unit adapted to control the laundry
dryer in dependence of the filling level of the condensate
tank. As an example, the control unit may disable and/or
stop operation of the laundry dryer in case that the filling
level, i.e. the filling level calculated or derived from the
signals of the at least one strain gauge, reaches a preset
threshold. In particular, operation of the laundry dryer
may be stopped or blocked by the control unit in case
that the condensate tank is full.

[0025] In a preferred embodiment, the control unit is
adapted to consider at least one of an actual filling level,
a prospective filling level of the condensate tank and at
least one, in particular operational, parameter or value.
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This in particular means that the control unit is adapted
to control and/or influence operation of the laundry dryer
in dependence of at least one of an actual filling level, a
prospective filling level and at least one, in particular op-
erational, parameter or value. The parameter or value
may be derived from operational characteristics of the
laundry dryer. However, also other parameters and val-
ues, in particular such as average humidity content of
laundry, average filling levels of laundry dryer drums and
the like, can be used to determine and/or calculate the
actual and/or prospective filling level.

[0026] The actual filling level may, as already men-
tioned, be determined, in particular, calculated, from sig-
nals of the at least one strain gauge. Determining, in par-
ticular calculating, the actual filling level from signals, in
particular actual signals, of the strain gauge may be per-
formed by the control unit. The control unit may also be
implemented to obtain and determine and/or calculate
other operational parameters in connection with operat-
ing the laundry dryer in dependence of filling levels of the
condensate tank.

[0027] A prospective filling level in connection with the
present invention shall mean afilling level of the conden-
sate tank to be achieved or arrived at in the course of
operation of the laundry dryer, i.e. in the course of a sub-
sequent drying sequence. In particular, a prospective fill-
ing level shall mean a future filling level relative to an
actual situation, in particular filling level.

[0028] The prospective filling level may be calculated
from at least one of the actual filling level, in particular
strain gauge signals, parameters and/or values, and may
in particular derived from operational details of the laun-
dry dryer and other, in particular preset, values and pa-
rameters not necessarily related to operation of the laun-
dry dryer. Respective values and/or parameters, not nec-
essarily dependent on operation of the laundry dryer, are
for example average humidity content of laundry to be
put into a laundry dryer drum, average filling level of a
laundry drum, and the like.

[0029] If for example, the control unit determines that
the prospective filling level, calculated or estimated, for
example at the beginning of a new operational drying
cycle, or at any timepoint between start and end of an
operational cycle, exceeds a maximum filling level, the
control unit may output a warning and/or block or stop
operation of the laundry dryer. In other words, if the con-
trol unit finds that the volume still available in the con-
densate tank is not enough to collect all humidity or con-
densed water supposedly to be extracted from laundry
in course of completing a drying cycle, this information
can be presented to the user, e.g. in form of a warning
or message. The warning or message may be at least
one of optical and acoustic, in particular indicating to a
user that finishing an actual operational cycle will require
emptying the condensate tank. Respective warnings
and/or messages, in particular alarms, may be given to
a user well before the condensate tank is full, so that the
user can empty the condensate tank in time well before
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unwanted or undesired stops of the laundry dryer and
respective drying cycles are required due to full conden-
sate tank conditions. If the condensate tank is not emp-
tied in due time, the control unit may stop or halt further
operation of the laundry dryer.

[0030] The weight of laundry in the drying drum, hu-
midity of respective laundry, air humidity at the drying
drum outlet and/or a temperature difference across the
condenser used to cool down and humidify the air coming
from the drum outlet from laundry may be used as pa-
rameters for calculating respective prospective filling lev-
els or filling conditions.

[0031] In case of a Heat Pump dryer, an evaporator is
used to cool down and humidify the air coming from the
drum outlet instead of an air to air heat exchanger con-
denser.

[0032] Note that other parameters and values can be
used for calculating actual and/or prospective filling lev-
els, such as for example the estimated laundry humidity,
in particular the initial laundry humidity and/or the air tem-
perature at the drum outlet and/or a temperature differ-
ence across the drum. In particular, parameters and/or
values as set out beforehand may be used to determine,
in particular calculate, the actual filling level and/or the
volume needed for completing a drying cycle, and re-
spective information may be indicated to the user.
[0033] Note that calculating a filling level and/or pro-
spective filling level may comprise calculating a residual
volume of the condenser tank, in particular a prospective
residual volume of the condenser tank, for example at
the end of a drying cycle. In this connection, a residual
volume is considered to be equivalent to a filling level.
Hence and in analogy to the description given above, if
the residual volume and/or prospective residual volume
are too small for finishing a drying cycle, the control unit
may issue a warning and/or stop or block operation of
the laundry dryer, in particular in due time, i.e. well before
the condenser tank is full.

[0034] Inone embodiment, as at least in parts already
discussed further above, the control unit is adapted to at
least one of deactivate operation of the laundry dryer,
output an optic, acoustic and/or haptic warning in the
event that the filling level, in particular actual and/or pro-
spective filling level, reaches a predetermined level. In
particular, the control unit may be adapted to display at
least one of an actual and prospective filling level on a
display unit of the laundry dryer. The actual and/or pro-
spective filling level may be visualized together with an
indication of the maximum filling level or volume of the
condensate tank. Similarly, respective residual volumes
and total volumes of the condenser tank may be indicated
to a user.

[0035] The control unit may in particular be adapted to
submit by wireless and/or network based communication
a message to a terminal equipment easily and freely ac-
cessible to the user. The terminal equipment may in par-
ticular be a computer and/or mobile phone and the like.
[0036] Inone variant, the control unit may consider the
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sum of the actualfilling level and prospective condensate
volume of a drying cycle. If the respective sum exceeds
the maximal filling level and/or volume of the condensate
tank, the control unit may issue a warning, in particular
as described in more detail further above and below. It
may also be, that the control unit stops, blocks or inhibits
further operation of the laundry dryer.

[0037] In one further embodiment and as already indi-
cated further above, the control unit may be adapted to
determine and/or calculate the prospective filling level,
based on at least one of operational parameters and/or
conditions of the laundry dryer.

[0038] The, in particular actual, operational parame-
ters and/or conditions may comprise an air temperature
of air leaving a dryer drum in operation, which air tem-
perature may be measured by a temperature sensor of
the control unit. Further, the humidity of air leaving the
dryerdrum and/or atemperature difference across a con-
denser of the laundry dryer and/or a temperature differ-
ence across the treating chamber of the laundry dryer
may be used and considered for determining and/or cal-
culating the prospective filling level. For obtaining or
measuring respective parameters and values, the laun-
dry dryer may comprise corresponding temperature
and/or humidity sensors.

[0039] According to claim 12, a method of operating a
laundry dryeris provided. In case of claim 12, the laundry
dryer is implemented according to at least one of the
embodiments and/or variants as described above and
further above.

[0040] In case of claim 15, the laundry dryer similarly
comprises a condensate tank unit which is adapted to
receive condensate fluid generated during laundry dry-
ing operation, and further comprises a filling level unit
which is adapted to determine at least a filling level of
the condensate tank. Determination of the filling level in
the case of claim 15 may be done in any way, in particular
as already known in the state of technology, by means
a weight sensor (for example a scale or a spring) i.e.
without the use of strain gauges. However, strain gauges
as described further above may be used as well.
[0041] According to the method according to claim 12
or claim 15, a control unit of the laundry dryer is adapted
and implemented to operate the laundry dryerin depend-
ence of atleast one of a residual volume and prospective
filling level of the condensate tank of the laundry dryer.
Using the residual volume and/or prospective filling level
may contribute to enhanced and more convenient oper-
ation of the laundry dryer.

[0042] In particular in these methods, operation of the
laundry dryer can be stopped and/or interrupted and/or
interaction of a user may be requested in case that the
residual volume of the condensate tank is lower and will
not be sufficient to accommodate the liquid, in particular
condensate water, generated in a subsequent drying cy-
cle.

[0043] In an embodiment of either methods, it may be
advantageous that determination of the residual volume
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and/or prospective filling level of the condensate tank is
based on at least one of an actual filling level of the con-
densate tank, an average humidity of laundry to be dried,
in particular an initial humidity, an average weight of laun-
dry to be dried in a single drying cycle, in particular initial
weight, a temperature and/or humidity of air leaving a
drying chamber of the laundry dryer and/or a temperature
and/or humidity gradient of air leaving a drying chamber
and/or condenser of the laundry dryer. Any other suitable
value and/or parameter may be used to determine and/or
calculate the residual volume and/or prospective filling
level of the condenser tank. In particular, using the pro-
spective filling level can avoid unwanted and unpleasant
situations in which operation of a drying cycle is first in-
itiated and has to be suspended due to a filled configu-
ration or situation of the condensate tank. In one further
embodiment of either methods, the control unit in partic-
ular may be adapted such that in case that the residual
volume of the condenser tank lies below and/or the pro-
spective filling level exceeds a predefined volume or fill-
ing level of the condenser tank, respectively, the control
unit will at least one of output a warning, block and/or
stop operation of the laundry dryer. Such actions of the
control unit are preferred for avoiding overflow conditions
of the condenser tank.

[0044] Incase thatthe residual volume ofthe condens-
er tank will not be sufficient to finish a drying cycle, the
user may be prompted to empty the condensate tank.
This in particular may greatly enhance operation of the
laundry dryer, in particular laundry dryer cycles.

[0045] For calculating the prospective filling level
and/or residual volume, a current filling level and/or re-
sidual volume of the condenser tank may be used. In
particular, the current filling level and/or current residual
volume may be calculated from a condensate tank
weight. The condensate tank weight may according to
the description above be determined and/or calculated
from signals of at least one strain gauge unit adapted
and arrange for at least partially measuring the weight of
the condenser tank. Here, reference is made to the de-
scription further above.

[0046] Preferred embodiments of the invention will
now be described in connection with the annexed figures,
in which

Fig. 1 shows a schematic view of a laundry dryer,

Fig.2 showsa perspective view of a condensate tank;

Fig. 3 shows a cross sectional view of a condensate
tank accommodated in a respective receiving
housing;

Fig.4  shows a top view of a receiving housing adapt-
ed to accommodate the condensate tank;

Fig. 5 shows a side view of the condensate tank;
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Fig. 6 shows a rear view of the condensate tank;

Fig. 7  shows schematically a wiring of the laundry dry-
er; and

Fig. 8 shows an exemplary operational flow chart of
the laundry dryer.

[0047] Note that elements similar and/or equal in func-

tion will be designated by identic reference signs. Note
that features shown any embodiment related to the fig-
ures may be implemented alone, in particular to the ex-
tent described further above.

[0048] Fig. 1 shows aschematicview of alaundry dryer
1. The laundry dryer 1 comprises a drying drum or cham-
ber 2 adapted to accommodate laundry to be dried. Dur-
ing a drying cycle, air, in particular dry air, is conduced
through the drying chamber 2 in order to absorb and re-
move humidity from laundry within the drying chamber
2. The humid air in general is then guided to a condenser
for extracting humidity from air cycled through the laundry
drying chamber 2.

[0049] Humidity, in particular and generally water, re-
sulting from the condensing step in general is collected
and/or conducted to a condensate tank 3 provided within
the casing of the laundry dryer 1. In the configuration
shown in Fig. 1, the condensate tank 3 is provided within
an upper user service panel, easily accessible from a
front side of the laundry dryer 1. Note that the condensate
tank 3 may also be provided at a lower, in particular bot-
tom, front site of the laundry dryer 1.

[0050] The condensate tank 3 in the present imple-
mentation is designed as a drawer type condensate tank
accessible from the front side of the laundry dryer 1 and
removable form a corresponding receiving housing in a
horizontal drawing action. In other words, the condensate
tank 3 is adapted to be pushed out and pushed in from
a front end user face of the laundry dryer 1. Note that the
condensate tank 3 may also be provided in a removable
manner at a lower side of the front side of the laundry
dryer 1. Further it shall be noted, that the invention in
principle is independent from the position and location of
the condensate tank 3 relative to the laundry dryer 1, in
particular front side of the laundry dryer 1.

[0051] The frontend side of the laundry dryer 1 accom-
modating the condensate tank 3 in the present case com-
prises several control and/or display elements adapted
to provide control and/or display information of opera-
tional details of the laundry dryer 1 to a user.

[0052] Fig. 2 shows a perspective view of the conden-
sate tank 3. At a front side, the condensate tank 3 com-
prises afront cover 4 or front panel with a handle 5 adapt-
ed to push the condensate tank 3 into and out of a re-
ceiving housing (not shown in Fig. 2). The condensate
tank 3 has an elongated shape with a polygonal cross
section. Note that the shape and cross section of the
condensate tank 3 may be of any other design. In par-
ticular, the condensate tank 3 may have a cuboid, par-

10

15

20

25

30

35

40

45

50

55

allelepiped or other form.

[0053] The condensate tank 3 further comprises a dis-
charge opening 6 adapted to discharge liquid, i.e. water,
collected in the condensate tank 3 during laundry drying
operations. The discharge opening 3 may also be used
as an inlet opening for feeding condensate water from a
condenser of the laundry dryer 1 into the condensate
tank 3. The condensate tank 3 preferably isimplemented,
as shownin Fig. 2, as an essentially closed vessel having
at least one inlet and/or outlet opening. The condensate
tank 3 as such may be made from a plastic material or
any other suitable material.

[0054] As indicated in Fig. 2 and described in more
detail further below, the condensate tank 3 comprises at
the outer side of the condensate tank bottom wall 7 sev-
eral protrusions 8, or elevations, projecting from the con-
densate tank bottom wall 7 downwards. Downwards in
this connection shall relate to the ordinary orientation of
use of the condensate tank 3.

[0055] Fig. 3 shows a cross sectional view of the con-
densate tank 3 in a situation or condition in which the
condensate tank 3 is inserted, i.e. drawn in, into a corre-
sponding receiving housing 9 of the laundry dryer 1. The
receiving housing 9 has a cross sectional shape essen-
tially corresponding to that of the condensate tank 3.
[0056] The receiving housing 9 comprises a receiving
housing bottom wall 10 on which the condensate tank 3,
in particular on which the total weight of the condensate
tank 3, rests in the inserted state. As the shape of the
receiving housing bottom wall 10 essentially corresponds
to the shape of the condensate tank 3, it is that only the
protrusions 8 rest on the receiving housing bottom wall
10.

[0057] As the location of the protrusions 8 are fixed,
the total weight of the condensate tank 3 is distributed
and rests on respective and corresponding locations of
the receiving housing bottom wall 10.

[0058] At the locations beneath the protrusions, i.e. at
locations on which the protrusions rest in the inserted,
i.e. drawn in, position or state of the condensate tank 3,
the receiving housing 9, in more detail the receiving hous-
ing bottom wall 10, comprises means, in particular elec-
tronic based elements, adapted or implemented or suit-
able for determining, in particular measuring, the weight
applied or exerted via the protrusions onto or to the re-
ceiving housing bottom wall 10.

[0059] The means for measuring respective weights in
the present case are implemented as strain gauges 11,
integrated into the receiving housing bottom wall 10 at
locations on which the protrusions 8 rest in the inserted,
i.e. drawn in position.

[0060] As all of the weight of the condensate tank 3 is
and may advantageously be exerted on the strain gauges
11 via the protrusions 8, the total weight, i.e. the relative
total weight, or a value or parameter correlating or rep-
resentative of the weight or relative weight of the con-
densate tank 3 can be determined or calculated by re-
spective signals of the strain gauges 11.
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[0061] For determining and/or calculating the total
weight of the condenser tank 3 or other related and/or
corresponding values or parameters, a control unit, in
particular a controller or microcontroller may be provided.
The control unit may be connected to the strain gauges
for receiving respective strain gauge signals and may be
adapted to calculate and/or determine from the signals
of the strain gauges the weight and/or a value or param-
eter corresponding to the weight of the condensate tank
3. A preferred parameter to be determined and/or calcu-
lated from the signals received from the strain gauges
11 is the actual and/or prospective filling level of the con-
densate tank 3 and/or an actual and/or prospective re-
sidual volume of the condenser tank 3. The filling level
of the condensate tank 3 essentially closely relates to
the weight of the condensate tank 3, as in general the
overall volume of the condensate tank 3 and density of
the condensate substance, i.e. water, to be collected
within the condensate tank 3 are known. Similarly, the
residual volume may be calculated from an actual and/or
prospective weight of the condenser tank 3.

[0062] The filling level of the condensate tank 3 may
be used for controlling operation of the laundry dryer 1,
which will be described in more detail further below.
[0063] Operational control of the laundry dryer 1 by
using the filling level of the condensate tank 3 may for
example comprise locking and/or blocking operation of
the laundry dryer in case that the condensate tank 3 is
full, or filled to a preset maximum filling level. It is also
possible, that a warning is presented to a user, indicating
that the residual volume and/or space of the condensate
tank 3 will not be sufficient to finish a current and/or sub-
sequent drying cycle.

[0064] In a preferred embodiment and configuration
the control unit is adapted and configured to determine
and/or calculate from operational parameters of the laun-
dry dryer a prospective filling level of the condensate tank
3. In this connection, a prospective filling level in partic-
ular shall mean a filling level of the condensate tank 3 to
be achieved during further operating the laundry dryer 1,
i.e. in operational cycles to be conducted by the laundry
dryer 1.

[0065] For example, the control unit may be adapted
to calculate at or before starting a new drying cycle a
prospective filling level of the condensate tank 3. In case
thatthe prospectivefilling level lies below a maximalfilling
level of the condensate tank 3, i.e. if the residual con-
densate tank volume is still sufficient to collect all con-
densate liquid generated during the subsequent drying
cycle, operation of the laundry dryer 1 may be conducted
without any interrupts.

[0066] If, however, the control unit determines or cal-
culates that the residual volume of the condensate tank
3 is too small, i.e. insufficient, to collect all condensate
liquid, i.e. water, to be generated during a successive
drying cycle, the control unit may at least one of output
awarning, stop and/or block further operation of the laun-
dry dryer 1. The warning and/or operational control of the
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laundry dryer 1 in dependence of the filling level and/or
residual volume of the condenser tank 3 is advanta-
geous, as unwanted interruptions of drying cycles can
be avoided.

[0067] Calculating the prospective filling level and/or
residual volume of the condensate tank 3 may in partic-
ular involve parameters such as average humidity con-
tent of laundry to be putinto a drying drum 2 of the laundry
dryer 1, average weight of laundry put into a respective
laundry dryer drum 2, humidity of air at a drying drum
outlet of the laundry dryer 1, temperature difference
across a condenser of the laundry dryer 1 and other val-
ues and parameters, in particular related to the amount
of humidity to be extracted from laundry in a drying drum
2.

[0068] Calculating prospective filling levels and resid-
ual volumes of the condensate tank 3 and issuing re-
spective warnings and messages to a user can avoid
situations in which a drying cycle has to be interrupted
and/or halted due to a filled condensate tank condition.
This in particular enhances operability of the laundry dry-
er1.

[0069] Fig. 4 shows a top view of the receiving housing
9. As can be seen from Fig. 4, the strain gauges 11 may
be implemented elongate strips. The strips may extend
in parallel to the lengthwise direction of the receiving
housing 9, i.e. in parallel to the direction of movement
carried out upon inserting or removing the condensate
tank 3 in/from the receiving housing. The strain gauges
11 are distant from each other and in the present case
are located at or near both longitudinal ends of the re-
ceiving housing 9. It shall be noted, that the strain gauges
11 may be differently distributed. Further, more than just
four strain gauges 11 may be provided.

[0070] In concert with Fig. 5, showing a side view of
the condensate tank 3, it becomes clear, that the protru-
sions 8 are located at corresponding sites at the conden-
sate tank bottom wall 7. The orientation and location of
the protrusions 8 is such, that the protrusions 8 will be
positioned on or above the strain gauges 11.

[0071] Fig. 6 shows a back view of the condensate
tank. Here, it can be seen, that one pair of the protrusions
8 is located on the lower horizontal section of the con-
densate tank bottom wall 7, whereas the other pair of
protrusions is located in the slanted part of the conden-
sate tank bottom wall 7. The direction of protrusion of the
protrusions 8 preferably is selected such that the weight
of the condensate tank 3 can be transferred optimally to
and on the strain gauges 11. In the example in Fig. 6,
the pair of protrusions 8 positioned on the lower horizontal
section protrudes from the condensate tank bottom wall
7 essentially in normal direction, in the present case ver-
tically downwards. The other pair of protrusions 8 pro-
trudes horizontally outwards from the slanted section of
the condensate tank bottom wall 7, such that respective
fraction of the weight of the condensate tank 3 can be
optimally transferred to the strain gauges 11. Note that
in the case described beforehand, the strain gauges 11
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may be oriented slightly different as depicted in Fig. 3.
In general it shall be noted, that the direction of protrusion
of the protrusions 8 and the location and orientation of
the strain gauges 11 shall be selected such that over an
as large range of filling levels as possible an optimal,
exact and/or reliable determination of the weight of the
condensate tank 3 is possible.

[0072] Fig. 7 schematically shows a wiring of several
subunits of the laundry dryer 1. The control unit, indicated
by CPU (central processing unit) is connected to the
strain gauges 11 of the receiving housing 9 of the laundry
dryer 1. Signals submitted from the strain gauges 11 to
the CPU are used to calculate the actual total weight
and/or actual filling level and/or residual volume of the
condensate tank 3.

[0073] Other parameters and values, such as humidity
of air at the outlet of the drying drum 2 and/or a temper-
ature difference across a condenser 12 of the laundry
dryer 1 may be used to determine and/or calculate the
prospective filling level and or residual volume of the con-
densate tank 3. For this, the CPU may be connected to
several humidity sensors adapted to measure respective
operational values or parameters related to humidity of
laundry contained in the drying drum and/or humidity of
air leaving the drying drum and/or the condenser 12. Not
only humidity, but also a temperature of air leaving the
drying chamber 2 or drying drum, or a temperature dif-
ference across the condenser 12 may be sensed by re-
spective temperature sensors, submitted to the CPU and
used to calculate the prospective filling level and/or re-
sidual volume of the condenser tank 3 of the laundry dryer
1.

[0074] The central processing unit CPU, in particular
the control unit, may be connected to a display and/or
visualization unit 13. The display unit 13 may comprise
several display sections respectively adapted and imple-
mented for displaying a relative filling level, an absolute
filing level and corresponding residual volumes of the
condensate tank 3, an absolute and/or relative residual
filling level or corresponding residual volumes of the con-
densate tank 3, a prospective absolute and/or relative
condensate volume of an actual drying cycle and other
humidity and/or condenser related values. Note that the
CPU may be adapted to calculate respective values or
parameters to be displayed on the display unit 13.
[0075] In the event, that the remaining volume of the
condenser tank 13 is not adequate to completely accom-
modate the condensate liquid generated in an actual
and/or future drying cycle, the control unit CPU may issue
a warning, for example of audio type by use of a loud-
speaker 14, or of audio-visual type, in particular prompt-
ing auser toempty the condenser tank 3. Ifthe condenser
tank 3 will not be emptied in time, the CPU may stop or
block further operation of the laundry dryer 1.

[0076] Fig. 8 shows an exemplary operational flow
chart of the laundry dryer 1. In an initial step, a certain
drying cycle is selected and is prompted to be started.
Before or upon starting adrying cycle, the CPU calculates
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and/or determines the actual filling level of the conden-
sate tank 3 and/or the volume or amount of humidity to
be evaporated in a subsequent drying cycle. Here it shall
be explicitly noted, that operating the laundry dryer in
accordance with the flow chart in FIG. 8, in particular
considering prospective filling level, residual volume
and/or volume to be condensed, it is also possible that
the, in particular actual, filling level of the condensate
tank 3 is determined in any known way, not necessarily
using strain gauge sensors or strain gauge sensor units
11 as described in detail further above.

[0077] Inafurtherstep,the residualtank volume and/or
the prospective filling level of the condenser tank 3 may
be calculated and/or determined. In determining and/or
calculating the prospective filling level, the amount and/or
volume of liquid, in particular water, to be condensed may
be determined or calculated. Here, the parameter of con-
densation efficiency, the total condensate tank capacity,
the average laundry humidity and/or average laundry
weight of a single drying cycle may be considered and
used as parameters.

[0078] If the central processing unit CPU calculates or
determines that the residual volume of the condensate
tank volume will be sufficient for at least the actual drying
cycle, operation of the laundry dryer will notbe influenced
or interrupted.

[0079] If, however, the central processing unit CPU de-
termines that the residual volume of the condensate tank
3 will not be sufficient to accommodate all condensate
water of an actual or subsequent drying cycle, the control
unit CPU may issue a warning to a user, in particular
prompting the user to empty the condensate tank 3,
and/or stop operation of the laundry dryer 1, in order to
prevent overflow of the condensate tank 3. In particular,
if the condensate tank 3 is or will not be emptied in due
time, the control unit may stop operation of the laundry
dryer 1.

[0080] Upon emptying the condensate tank 3, opera-
tion of the laundry dryer 1 may be continued until the
control unit CPU determines or calculates that a residual
volume of the condensate tank 3 and/or a prospective
condensate volume will exceed the maximal volume of
the condensate tank 3.

[0081] Inall, it becomes clear, that the proposed laun-
dry dryer 1, in particular filling level unit and correspond-
ing control unit or central processing unit CPU are effec-
tive in optimally and efficiently operating the laundry dryer
1.

List of reference numerals

[0082]

1 laundry dryer

2 drying chamber
3 condensate tank
4 front cover

5 handle
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discharge opening
condensate tank bottom wall
protrusion

receiving housing

receiving housing bottom wall
strain gauge

condenser

display unit

loudspeaker

central processing unit

Claims

Laundry dryer (1) comprising a condensate tank unit
(3) adapted to receive condensate fluid generated
during laundry drying operation, and further compris-
ing a filling level unit adapted to determine at least
a filling level of the condensate tank (3), wherein the
filling level unit comprises at least one strain gauge
sensor unit (11) for determining at least a fraction of
the condensate tank weight as a parameter for de-
termining the filling level.

Laundry dryer (1) according to claim 1, wherein the
condensate tank (3) is adapted to be removably ac-
commodated in a corresponding receiving housing

).

Laundry dryer (1) according to at least one of claims
1and 2, wherein the atleast one strain gauge sensor
unit (11) is installed in or on a supporting wall (10)
adapted to support the condensate tank (3) in the
installed state.

Laundry dryer (1) according to claim 3, wherein the
supporting wall (10) is at least one of a bottom wall
and side wall of the receiving housing (9).

Laundry dryer (1) according to at least one of claims
1 to 4, wherein the condensate tank (3) comprises,
for each of the at least one strain gauge sensor units
(11), an elevation (8) which, in the mounted state,
rests on a respective strain gauge unit (11).

Laundry dryer (1) according to at least one of claims
1to 5, wherein the filling level unit further comprises
a control unit (CPU) adapted to control the laundry
dryer (1) in dependence of the filling level of the con-
densate tank (3).

Laundry dryer (1) according to claim 6, wherein the
control unit (CPU) is adapted to consider at least one
of an actual filling level, a prospective filling level of
the condensate tank (3) and atleast one, in particular
operational, parameter or value of the laundry dryer

(1)
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8.

10.

1.

12.

13.

14.

Laundry dryer (2) according to at least one of claims
6 and 7, wherein the control unit (CPU) is adapted
to at least one of

- deactivate operation of the laundry dryer (1),
- output a warning in the event that the filling
level reaches or will reach a predetermined lev-
el,

- display at least one of an actual and/or pro-
spective filling level on a display unit (13).

Laundry dryer (1) according to at least one of claims
6to 8, wherein the control unit (CPU) is further adapt-
ed to determine a prospective filling level based on
at least one of actual operational parameters and/or
conditions of the laundry dryer (1).

Laundry dryer (1) according to claim 9, wherein the
actual operational parameter and/or condition com-
prises an air temperature of air leaving a dryer drum
(2) in operation, an air humidity of air leaving the
dryer drum (2) and/or a temperature difference
across a condenser of the laundry dryer (1).

Laundry dryer (1), according to at least one of claims
6 to 10, wherein the control unit (CPU) is adapted to
issue a warning if the sum of the actual filling level
and prospective condensate volume ofadrying cycle
exceeds the volume of the condensate tank (3).

Method of operating a laundry dryer (1) according to
at least one of claims 1 to 11, wherein a control unit
(CPU) is adapted to operate the laundry dryer (1) in
dependence of at least one of a residual volume and
prospective filling level of a condensate tank (3) of
the laundry dryer (1).

Method according to claim 12, wherein determina-
tion of the residual volume and/or prospective filling
level of the condensate tank (3) is based on at least
one of an actual filling level of the condensate tank
(3), an average humidity of laundry to be dried, an
average weight of laundry to be dried in a single dry-
ing cycle, on a temperature and/or humidity of air
leaving a drying chamber (2) of the laundry dryer (1)
and/or a temperature and/or humidity gradient of air
leaving a drying chamber (2) and/or condenser of
the laundry dryer (1).

Method according to claim 12, wherein in case that
the residual volume of the condenser tank (3) lies
below and/or the prospective filling level of the con-
denser tank (3) exceeds a predefined volume or fill-
ing level, respectively, the control unit (CPU) is
adapted to at least one of outputting a warning, and
blocking and/or stopping operation of the laundry
dryer (1).
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Method of operating a laundry dryer (1), wherein the
laundry dryer comprises a condensate tank unit (3)
adapted to receive condensate fluid generated dur-
ing laundry drying operation, and further comprising
a filling level unit adapted to determine at least a
filling level of the condensate tank (3), wherein a con-
trol unit (CPU) of the filling level unit is adapted to
operate the laundry dryer (1) in dependence of at
least one of aresidual volume and prospective filling
level of the condensate tank (3) of the laundry dryer

(1)

Method according to claim 15, wherein determina-
tion of the residual volume and/or prospective filling
level of the condensate tank (3) is based on at least
one of an actual filling level of the condensate tank
(3), an average humidity of laundry to be dried, an
average weight of laundry to be dried in a single dry-
ing cycle, on a temperature and/or humidity of air
leaving a drying chamber (2) of the laundry dryer (1)
and/or a temperature and/or humidity gradient of air
leaving a drying chamber (2) and/or condenser of
the laundry dryer (1).

Method according to at least one of claims 15 and
16, wherein in case that the residual volume of the
condenser tank (3) lies below and/or the prospective
filling level of the condenser tank (3) exceeds a pre-
defined volume or filling level, respectively, the con-
trol unit (CPU) is adapted to atleast one of outputting
a warning, and blocking and/or stopping operation
of the laundry dryer (1).

Method according to at least one of claims 15, 16,
and 17, wherein the control unit (CPU) is adapted to
issue a warning if the sum of the actual filling level
and prospective condensate volume of adrying cycle
exceeds the volume of the condensate tank (3).
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