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Description

Field of the invention

[0001] The solution according to embodiments of the
invention generally relates to household and/or profes-
sional laundry treating appliances configured for per-
forming drying operations (e.g., laundry washing/drying
appliances and laundry drying appliances, hereinafter
both referred to as laundry appliances for the sake of
conciseness). More particularly, such solution relates to
laundry appliances provided with heat pump devices.

Backgound of the invention

[0002] Each household and/or professional laundry
appliance (such as laundry washing/drying appliance, or
washer/dryer, and laundry drying appliance, or dryer)
generally comprises a laundry chamber configured for
housing a laundry load (including articles such as clothes
and other textiles) and for causing drying air circulating
therethrough to remove moisture from the laundry load,
e.g. shortly after cleaning/washing thereof.

[0003] In order to achieve that, a class of laundry ap-
pliances are provided with heat pump devices.

[0004] Broadly speaking, each heat pump device sub-
stantially makes use of a refrigerant circuit for effectively
transferring thermal energy from a first side at a lower
temperature (also referred to as cool side), to a second
side ata higher temperature (also referred to as hot side).
A common type of heat pump device exploits physical
properties of a refrigerant fluid (or refrigerant), which is
made to flow in the refrigerant circuit, and comprises a
compressor, a pressure-lowering device (e.g., an expan-
sion valve), and a heat exchanger assembly - i.e. a first
heat exchanger (where the refrigerant absorbs heat) and
a second heat exchanger (where the refrigerant releases
heat).

[0005] During drying operation of a usual laundry ap-
pliance provided with heat pump device, the air leaving
the laundry chamber with decreased temperature and
increased humidity (or dump air) with respect to the in-
coming hot air (i.e., the drying air), is passed through the
first heat exchanger, where it is further cooled down and
dehydrated, and then through the second heat exchang-
er where, upon reheating, it forms the hot drying air,
thereafter the drying air is fed again inside the laundry
chamber for evaporating moisture from the laundry load.

Summary of the Invention

[0006] The Applicant has found that the known and
practiced solutions are not satisfactory for modem tech-
nological requirements.

[0007] Indeed, the Applicant has found that cooling ca-
pacity at cool side is not high enough to efficiently cool
down the dump air, which results in overheating of the
drying air at hot side. Thus, an undesired overheating of
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the laundry appliance, and especially of electric/electro-
mechanic/electronic components housed therein, is typ-
ically experienced, which sets reliability issues.

[0008] This also lowers attractiveness of laundry ap-
pliances based on heat pump devices over laundry ap-
pliances based on other de-moisturizing and heating so-
lutions - e.g., those based on air-air heat exchanger/heat-
ing resistor assembly, where heating and cooling capac-
ities balancing can be achieved by adjusting electric pow-
er provided to the heating resistor.

[0009] Many current solutions are provided with a mo-
tor-driven fan intended to promote forced ventilation of
ambient air on the compressor thereby at least partly
cooling it down. However, the Applicant has found that
overheating of the other appliance components is not
avoided (for example, electronic components, whose
safe and optimal operation is guaranteed at relatively low
operative temperatures).

[0010] The Applicant has found that such overheating
issues get worse in more critical implementations where
the heat exchanger assembly is arranged, together with
other components, on a top of the laundry appliance (or
worktop).

[0011] Such drawbacks are exacerbated in most of
modem laundry dryers, wherein the increased size of the
laundry chambers - intended to meet user requirements
of high laundry-capacity for the same, or better, drying
performance - involves more drying air to be used.
[0012] The Applicanthasfaced the problem of devising
a satisfactory solution able to overcome the above-dis-
cussed drawbacks.

[0013] Inparticular, one or more aspects of the solution
according to specific embodiments of the invention are
set out in the independent claims, with advantageous
features of the same solution that are indicated in the
dependent claims (with any advantageous feature pro-
vided with reference to a specific aspect of the solution
according to an embodiment of the invention that applies
mutatis mutandis to any other aspect thereof).

[0014] An aspect of the solution according to one or
more embodiments of the invention relates to a laundry
appliance comprising a cabinet, a laundry chamber en-
closed within the cabinet for containing laundry to be
dried, and a worktop atop the cabinet. The worktop inte-
grates a drying process air circulation system adapted
to continuously circulate process air through the laundry
chamber. The worktop comprises an air duct for allowing
ambient air to enter the process air circulation system
and to mix with the process air thereby avoiding over-
heating thereof.

[0015] According to an embodiment of the invention,
the laundry chamber comprises an opening for allowing
an amount of process air within it to leave the air circu-
lation system thereby substantially compensating the
ambient air added thereinto.

[0016] According to an embodiment of the invention,
the worktop comprises a further air passage configured
to allow un-channeled air within the cabinet to be vented
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outside the appliance, at least a part of said amount of
process air being vented un-channeled outside the ap-
pliance through said further air passage.

[0017] According to an embodiment of the invention,
the laundry appliance is a washer/dryer operable in
washing and/or drying operation modes and comprising
a washing products dispensing arrangement fluidly con-
nected to said opening for dispensing, when operated in
washing mode, washing products to the laundry cham-
ber. At least a part of said amount of process air is vented
channeled outside the washer/dryer through said wash-
ing products dispensing arrangement.

[0018] According to an embodiment of the invention,
the laundry appliance further comprises a washing prod-
ucts loading tray, arranged at a front of the worktop, for
allowing loading of washing products, the washing prod-
ucts loading tray being fluidly connected to the washing
products dispensing arrangement. At least part of said
amount of process air is vented outside the appliance
through interstices of said loading tray allowing open-
ing/closing movements thereof.

[0019] According to an embodiment of the invention,
the laundry appliance is a washer/dryer operable in
washing and/or drying operation modes. The appliance
further comprises an overflow-preventing system pre-
venting liquids introduced within the laundry chamber
from overflowing out of the washer/dryer. At least a part
of said amount of process air flowing into said overflow-
preventing system and hence venting inside the wash-
er/dryer.

[0020] According to an embodiment of the invention,
the overflow-preventing system is in fluid communication
with said further air passage.

[0021] According to an embodiment of the invention,
said washing products dispensing arrangement compris-
es a downwards protruding pipe portion configured to be
filled, during drying operation mode, with a predefined
amount of water, so that when said amount of process
air is passed through the washing products dispensing
arrangement, fluff is held in the water.

[0022] According to an embodiment of the invention,
the worktop houses, along the process air circulation sys-
tem, first and second heat exchangers of a heat pump
device, said air duct allowing the ambient air to enter the
process air circulation system through an input region
thereof in correspondence of the second or the first heat
exchanger.

[0023] According to an embodiment of the invention,
the worktop houses, along the process air circulation sys-
tem, first and second heat exchangers of a heat pump
device, said air duct allowing the ambient air to enter the
process air circulation system through an input region
thereof between the first and second heat exchangers.

[0024] According to an embodiment of the invention,
said air duct comprises an enlarged portion acting as a
resonant cavity suppressing/dampening acoustic waves
within it caused by ambient air flow.

[0025] According to an embodiment of the invention,
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said air duct comprises first and second sound suppress-
ing/dampening portions for suppressing/dampening
acoustic waves caused by ambient air flow, the first and
second suppressing/dampening portions being spaced
apart from each other so as to define an air gap there-
between for ambient air flow.

[0026] According to an embodiment of the invention,
said air duct comprises an air passage provided at a pan-
el of said cabinet, said ambient air being admitted within
the cabinet through said air passage and hence through
said air duct.

[0027] According to an embodiment of the invention,
said air passage extends between top and bottom sur-
faces of a worktop base, and at a rear portion thereof,
the first and second sound suppressing/dampening por-
tions being arranged on the top surface of the worktop
base such that the ambient air, after entering said air
passage, is channeled within said air gap.

[0028] According to an embodiment of the invention,
the worktop base comprises a bottleneck portion fluidly
connecting said air gap to the ambient air input region of
the air circulation system, said bottleneck portion pre-
venting the process air from diffusing to the surrounding
environment through the air gap and the air passage.
[0029] Thanks to the proposed invention, overheating
issues are substantially avoided, or at least drastically
reduced. This increases laundry appliance reliability, and
attractiveness of heat pump-based laundry appliances.

Brief description of the annexed drawings

[0030] These and other features and advantages of
the present invention will be made apparent by the fol-
lowing description of some exemplary and non limitative
embodiments thereof; for its better intelligibility, the fol-
lowing description should be read making reference to
the attached drawings, wherein:

Figures 1-4 schematically show an air circulating
system according to embodiments of the invention;
Figure 5A shows a perspective and partly exploded
front view of a laundry appliance according to an
embodiment of the invention;

Figure 5B shows a perspective rear view of a part
of the laundry appliance of Figure 5A according to
an embodiment of the invention;

Figures 5C-5D show top and bottom perspective
views with partly removed parts, respectively, of a
worktop of the laundry appliance of Figure 5A ac-
cording to an embodiment of the invention, and
Figures 5E-5F show a top view with partly removed
parts of the worktop of Figures 5C-5D, and a close-
up view thereof, respectively, according to an em-
bodiment of the invention.
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Detailed description of preferred embodiments of the
invention

[0031] With reference to the drawings, Figures 1-4
conceptually show an air circulating system 100-400 ac-
cording to embodiments of the invention.

[0032] The air circulating system 100-400 is adapted
to continuously, i.e. cyclically, circulate drying air through
a laundry chamber 105 (i.e., a tub and a rotating drum
housed therein, not illustrated) containing a laundry load
to be dried. Specifically, the air circulating system
100-400 comprises a delivery duct 110 fluidly connected
to an input opening IN4 o5 of the laundry chamber 105 for
supplying it with drying air, and a return duct 115 fluidly
connected to a main output opening OUT o5 of the laun-
dry chamber 105 for taking moisture-laden air deriving
from drying process (dump air).

[0033] Between (and connecting) the delivery 110 and
return 115 ducts, a main duct 120 is provided, which
houses first HE4 and second HE, heat exchangers (e.g.,
evaporator and condenser members, respectively) of a
heat pump device, as well as a motor-drivenfan 125, e.g.
arranged downstream the second heat exchanger HE,.
As usual, under fan 125 action, the dump air leaving the
laundry chamber 105 with decreased temperature and
increased humidity with respect to the incoming hot dry-
ing air, is first passed (through the return duct 115)
through the first heat exchanger HE,, where it is further
cooled down and de-moisturized (heat pump cool side).
The de-moisturized air is then passed through the second
heat exchanger HE, (heat pump hot side), where it is
heated-up, thereafter the corresponding hot de-moistur-
ized air, i.e. the drying air, is fed again (through the de-
livery duct 110) into the laundry chamber 105.

[0034] In order to compensate insufficient cooling ca-
pacity at cool side with respect to heating capacity at hot
side, which could result in dangerous overheating (es-
pecially of electric/electro-mechanic/electronic compo-
nents, not shown, arranged near or within the air circu-
lation system 100-400), a secondary air duct 130-430 is
provided that fluidly connects the air circulation system
100-400 with the appliance surrounding environment -
preferably, with the outside of a laundry appliance where
the air circulation system 100-400 is intended to be used.
[0035] Therefore, by means of the secondary air duct
130-430, relatively cool ambient air Apjg is taken from
the outside of the laundry appliance and supplied/chan-
neled into the air circulation system 100-400. The ambi-
ent air A g entering the air circulation system 100-400
mixes with (thereby cooling down) the air circulating
therewithin. This avoids overheating issues.

[0036] As illustrated, Figures 1-3 embodiments differ
from one another for the air circulation system 100-300
input region where the ambient air A, g is allowed to
enter - i.e., input region in correspondence of the second
heat exchanger HE,, input region between the first HE,
and second HE, heat exchangers, or input region in cor-
respondence of the first heat exchanger HE,, respective-
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ly. The secondary air ducts 130-330 have beeniillustrated
as having same shapes and arrangements, but recipro-
cally different lengths (depending, in the example at is-
sue, on the air circulation system 100-300 input regions
which they are fluidly connected to), it being understood
that shape, size and arrangement thereof, not limiting for
the invention, may be chosen according to design options
of the air circulation system 100-300 (as progressively
detailed when introducing design issues thereof) and of
the corresponding laundry appliance (as better detailed
when discussing a practical implementation thereof). As
far as Figure 4 embodiment is concerned, the ambient
air Ap R is allowed to enter through the air circulation
system 400 input region in correspondence of the second
heat exchanger HE, (as for Figure 1 embodiment).
[0037] A secondary output opening OUT,qs5 g of the
laundry chamber 105 is provided for allowing an amount
of dump air within it to leave the air circulation system
100-400 (and to vent, at least in part, outside the laundry
appliance), so as to substantially compensate/balance
the ambient air Ap g added thereinto. In order to achieve
compensation, the amounts of dump air allowed to leave
the air circulation system 100-400 (hereinafter, compen-
sation air C5|g) and of ambient air A, g allowed to enter
thereinto should be made substantially equal (e.g., by
properly shaping and sizing the secondary air duct
130-430 and the secondary output opening OUT o5 ¢
one another).

[0038] Venting of the compensation air C5 g may take
place by any suitable approach, not limiting for the inven-
tion. For example, the compensation air C5 g may be
vented un-channeled - as for cooling air typically used
for cooling down heat pump compressor, not shown -
and/or channeled.

[0039] Figure 4 illustrates compensation air C g vent-
ing by channeling, wherein a venting duct 435 is provided
that fluidly connects the secondary output opening
OUT¢5 g of the laundry chamber 105 to the environment
surrounding the laundry appliance.

[0040] The venting duct 435 may be a dedicated
duct/path/channel, or it may advantageously comprise
(as illustrated from Figure 4 on) a washing products dis-
pensing arrangement that, in a laundry appliance per-
forming both washing and drying functions (hereinafter,
washer/dryer), allows dispensing washing products from
a washing products loading tray 440. In other words, the
same dispensing arrangement that, during a washing-
mode operation of the washer/dryer, allows feeding the
laundry chamber 105 with washing products, is also
used, in the example at issue, for venting at least a part
of compensation air C 5| outside the washer/dryer during
a drying-mode operation thereof.

[0041] Thus, venting of at least a part of compensation
air Cp g outside the washer/dryer can take place from
the loading tray 440 (both when, in order to allow washing
products loading, it is opened, and when it is closed, as
better discussed in the following).

[0042] Ambient air Ayr and compensation air Cpg
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flows may originate excessive sound/noise issues, thus
sound/noise suppression/dampening may be required.
[0043] In order to achieve that, the secondary air duct
430 is preferably provided with an enlarged portion 445
that, upon proper sizing, acts as a resonant cavity sup-
pressing/dampening acoustic waves within it at selected
frequencies (and/or frequencies ranges). Additionally (as
illustrated), or alternatively, first 445, and second 445,
sound suppressing/dampening portions may be provided
(e.g., made of aluminum foam or any other suitable sound
absorbing or soundproof materials). The first 445, and
second 445, suppressing/dampening portions are pref-
erably spaced apart from each other so as to define an
air gap therebetween for ambient air Apg flow (with such
air gap that, in terms of air path, is part of the secondary
air duct 430), for example (as illustrated) arranged at top
and bottom recessed walls, respectively, of the cavity
445,

[0044] A washer/dryer 500 incorporating an air circu-
lation system (e.g., the air circulation system 400) is
shown, according to an embodiment of the invention, in
the perspective and partly exploded front view of Figure
5A (which will be discussed with joint reference to Figure
4). As above-mentioned, it is understood that the princi-
ples of the invention may be applied to any other laundry
appliance generally configured for performing laundry
drying operations, and that reference to a washer/dryer
is made only as a preferred and complete embodiment.
Hereinafter, references denoting components of the air
circulation system 400 in their schematic representation
of Figure 4 will also denote the same components in their
practical implementation in the washer/dryer 500.
[0045] The washer/dryer 500 comprises a substantial-
ly parallepiped-shaped cabinet 505, having a front panel
505, two side panels 505g (only one visible in the figure),
and a bottom panel. The cabinet 505 encloses an inner
compartment housing the laundry chamber 105 and ac-
cessible through an access door 510 (shown in closed
configuration).

[0046] A top panel 5057 closes the cabinet 505 from
above, and defines a ready-to-mount worktop incorpo-
rating/housing the air circulation system. In this respect,
reference will be also made to Figure 5B, showing a
perspective rear view of a part of the washer/dryer 500,
to Figures 5C-5D, showing top and bottom perspective
views with partly removed parts of the worktop 505+, and
to Figures 5E-5F, showing a top view and a close-up
view, respectively, of the worktop 505;.

[0047] The worktop 5051 comprises, at a front thereof,
the washing products loading tray 440 (shown in the
closed configuration), and a removable filter unit F, pref-
erably arranged on the washing products loading tray
440. The filter unit F is configured to filter the dump air
(from fluff and other residual laundry load fabrics) before
being passed through the first HE; and second HE, heat
exchangers.

[0048] The worktop 5051 comprises a, e.g. a plastic,
base element 515 shaped and sized so as to define a
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number of housing sections adapted to house corre-
sponding components of the air circulation system, and
acover assembly (globally denoted by number reference
520) for top covering the base element 515 and delimiting
air paths therebetween (as discussed below).

[0049] Preferably, the base element 515 comprises
housing sections 515g, 5154, 5155, for housing the
filter unit F, the first heat exchanger HE,, and the second
heat exchanger HE,, respectively. As visible in the fig-
ures, such housing sections 515, 515yg4, 5154, take
most of a worktop top surface Stqp, exception made for
(left and right) corner regions of the base element 515
(intended to other purposes, as discussed below). A first
covering panel 5204 of the cover assembly 520 (Figure
5A) covers the base element 515 with the exception of
the left corner region thereof - the space between the
base element 515 (i.e., the housing sections 5154,
515,g,) and the first covering panel 520, delimiting an
air path that substantially identifies, together with filter
unit F air path, the main duct 430. A second covering
panel 520, is instead provided on the first covering panel
520, for aesthetical issues.

[0050] The base element 515 comprises, e.g. ata sub-
stantially central part of the housing section 515,¢,, a
base opening 525, which is fluidly connected to the fan
125 (e.g., rigidly fixed to the base element 515, under-
neath it) and to the delivery duct 110 for allowing the
drying air to be supplied into the laundry chamber 105.
Preferably, the base opening 525 opens down to a fan
125 input, whereas the delivery duct 110, arranged un-
derneath the base element 515 as well, has a first end
connector (not visible) for connection with a fan 125 out-
put, and a second end connector (for example, an elon-
gated-shaped connector, as illustrated) for connection
with an opening of a bellow (not shown) that, as usual in
washer/dryers, seals gap between the drum and the ac-
cess door 510.

[0051] The base element 515 also comprises, e.g. at
the left corner region thereof, a further base opening 530,
which allows connection of the return duct 115 (carrying
the dump air within it) from the output opening OUT 45
of the laundry chamber 105 to the filter unit F.

[0052] As better discussed in the following, the base
opening 530 also allows passage of un-channeled air
circulating within the washer/dryer 500 (outside the air
circulating system).

[0053] During drying-mode operation of the wash-
er/dryer 500, the dump air leaving the laundry chamber
105 is first supplied (through the return duct 115) through
the filter unit F, and the filtered dump air output therefrom
is then passed through the first heat exchanger HE,,
where it is de-moisturized (with the condensed moisture
that is properly collected and drained by a slot grid 535
of the base element 515 on which the first heat exchanger
HE, rests). The de-moisturized air is then passed through
the second heat exchanger HE,, where it is heated-up,
thereafter the drying air is supplied again (through the
base opening 525, the fan 125 and the delivery duct 110)
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into the laundry chamber 105 (i.e., from a front thereof
through the bellow opening).

[0054] The air duct 430 comprises an air passage 540
for allowing admission/access of ambient air Ay g into
the washer/dryer cabinet 505. Such air passage 540 may
be provided at any suitable panel 505+,505¢,5054 of the
cabinet 505, and at any proper position thereof.

[0055] Advantageously, as illustrated, such air pas-
sage 540 is provided at the worktop 505+, as the latter
integrating the air circulation system within it (however,
nothing prevents from providing the air passage 540 at
the front 505 or side 505¢g panels, in which case joint
members could be necessary for joining the air passage
540, at the front 505 or side 505g panels, to the input
region of the air circulation system 400, at the worktop
5057).

[0056] More preferably, the air passage 540 is provid-
ed at the base element 515 of the worktop 505+. In the
exemplary illustrated embodiment, the air passage 540
is configured as an air grid vertically extending (with re-
spect to the floor where the washer/dryer 500 is intended
to rest) between opposite top Stgp and bottom Sgor1oM
surfaces of the base element 515 (however, any other
configuration deemed suitable for the purpose can be
conceived).

[0057] Preferably, as shown in Figure 5B, the air pas-
sage 540 is placed at a rear portion (e.g., at the right
corner) of the base element 515 that, upon worktop 505
mounting, protrudes with respect to washer/dryer 500
back. This generates a gap between the washer/dryer
500 back and a vertical wall (not shown) which the wash-
er/dryer 500 is intended to lean against, which allows
adequate ambient air A g intake. Figure 5B also shows,
at the left corner of the base element 515, a further air
passage 545, similar to the air passage 540, configured
to allow un-channeled air within the cabinet 505 to be
vented outside the washer/dryer 500 (as indicated by ar-
rows exiting from the worktop 505 air passage 545).
Such un-channeled air may comprise (as in many wash-
er/dryers) further ambient air intended to cool down the
compressor heat pump, and/or (as discussed above for
some contemplated embodiments of the invention) the
compensation air Cpg-

[0058] Air passage 540 arrangement should take into
account air passage 545 arrangement. Preferably, as il-
lustrated, the air passages 540 and 545 are arranged far
enough to substantially avoid, or at least limit, that the
air exiting the air passage 545 gets back into the air pas-
sage 540 thereby frustrating drying air cooling.

[0059] As visible in Figures 5A and 5C, the first 445,
and second 445, sound suppressing/dampening por-
tions are arranged on the top surface Stqp of the worktop
base 515 such that the ambient air Ay g, after entering
the air passage 540, are channeled within the air gap
defined by them.

[0060] As best visible in Figures 5E and 5F, the am-
bient air Ap g is then channeled into a bottleneck portion
550 of the base element 515 fluidly connecting the air
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gap to the housing section 515, (or to any other input
region of the air circulation system 400, as discussed
above), thereafter mixing between ambient air Ay g and
drying air takes place. Thus, the air passage 540, the air
gap between the first 445, and second 445, sound ab-
sorbing portions and the bottleneck portion 550 act, as
a whole, as the secondary air duct 430.

[0061] Arrangement of the air passage 540, as well as
sizing and shaping of the air gap and of the bottleneck
portion 550, are adapted to meet specific design options.
For example, a sufficiently narrow and curved bottleneck
portion (as the illustrated bottleneck portion 550), is able
to prevent the drying air from spreading without control
through the secondary air duct 430.

[0062] Moreover, air passage 540, air gap and/or bot-
tleneck portion 550 reciprocal arrangements, shaping
and sizing could meetlocal pressures differences issues.
For example, a pressure at the input region of the air
circulation system 100 sufficiently lower than ambient
pressure (outside the washer/dryer 500, where the am-
bient air A g is taken from) would allow ambient air Az g
taking/drawing by pressure unbalance, without requiring
any additional fans.

[0063] As discussed above, the drying airfambient air
Apr mixture is supplied to the laundry chamber 105,
thereafter at least a part thereof (compensation air Cpjg)
is vented outside the washer/dryer 500 through the wash-
ing products dispensing arrangement 435 and the load-
ing tray 440 connected thereto (as discussed herebelow).
[0064] Preferably, assuming a closed configuration of
the loading tray during drying operation of the wash-
er/dryer 500, at least part of the compensation air Cpg
leaving the laundry chamber 105 and flowing, through
the dispensing arrangement 435, up to the loading tray
440 is vented through interstices of the loading tray 440
(not distinguishable) allowing opening/closing move-
ments thereof.

[0065] Preferably, compensation air C5g venting is
further achieved by means of an overflow-preventing sys-
tem typically provided in washer/dryers for preventing
liquids (e.g., washing products and/or water) from over-
flowing out of the washer/dryer 500, for example through
the loading tray 440, upon a fault occurrence (e.g., water
pump closure fail). The overflow-preventing system, per
se well known in the art, comprises a draining channel
555 (part of which visible in Figure 5D), preferably ar-
ranged at a side of the loading tray 440 and at predefined
height. When, as a result of a fault, the liquids, rising up
within the laundry chamber 105, reach the loading tray
440, they reach a limit level (given by said predefined
height), and the exceeding liquids are drained (through
the draining channel 555) to a proper liquid container (not
shown) arranged within the washer/dryer 500, where a
liquid detection system (also not shown) is provided. Up-
on detection of a predefined liquids amount, the liquid
detection system completely stops washer/dryer 500 op-
eration, thereby preventing liquids from overflowing out
of the washer/dryer 500 via the loading tray 440 and from
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causing flooding of the user premises where the wash-
er/dryer 500 is placed.

[0066] Thus, during normal operation of the wash-
er/dryer 500 the compensation air C g (or a part thereof)
can flow through the overflow-preventing system, and
vent inside the washer/dryer 500. Advantageously, the
overflow-preventing system is in fluid communication
with the air passage 545, such that, compensation air
Car (or a part thereof) which has been vented inside the
washer/dryer 500, can be exhausted outside the wash-
er/dryer cabinet 505.

[0067] The fluff-laden compensation air Cp g leaving
the laundry chamber 105 and flowing up the washing
product dispensing arrangement 435 may cause fluff to
accumulate within, thereby dirtying, the loading tray 440.
Such fluff may mix to washing products and negatively
affect washing operation of the washer/dryer 500.
[0068] In order to avoid such an event, or at least limit
it, the washing products dispensing arrangement 435,
preferably in the form of a pipe, is preferably provided
with a downwards protruding pipe portion 560 (Figure
5D) adapted to be at least partially filled, during drying
operation mode, with a proper amount of water (a water
well is thus formed along the compensation air Cpg
path). Upon compensation air C g flowing into the dis-
pensing arrangement 435, fluff is held by the water well.
Thus, the compensation air Cpjg is allowed to get out
from the loading tray 440 free of fluff. Advantageously,
during a same drying operation, several water well filling
cycles (so as to compensate water evaporating over time
due to compensation air Cp g heat), and/or several water
well discharge-and-filling cycles (so as to discharge hot
water full of fluff and replace it with a fresh and clean
water) may be provided.

[0069] Naturally, in order to satisfy local and specific
requirements, a person skilled in the art may apply to the
solution described above many logical and/or physical
modifications and alterations. More specifically, although
the present invention has been described with a certain
degree of particularity with reference to preferred em-
bodiments thereof, it should be understood that various
omissions, substitutions and changes in the form and
details as well as other embodiments are possible. In
particular, different embodiments of the invention may
even be practiced without the specific details (such as
the numeric examples) set forth in the preceding descrip-
tion for providing amore thorough understanding thereof;
onthe contrary, wellknown features may have been omit-
ted or simplified in order not to obscure the description
with unnecessary particulars. Moreover, it is expressly
intended that specific elements described in connection
with any disclosed embodiment of the invention may be
incorporated in any other embodiment as a matter of gen-
eral design choice.

[0070] Moreover, analogous considerations apply if
the laundry appliance has a different structure or com-
prises equivalent components, or it has other operating
features. In any case, any component thereof may be
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separated into several elements, or two or more compo-
nents may be combined into a single element; in addition,
each component may be replicated for supporting the
execution of the corresponding operations in parallel. It
should also be noted that any interaction between differ-
ent components generally does not need to be continu-
ous (unless otherwise indicated), and it may be both di-
rect and indirect through one or more intermediaries.
[0071] Although in the description the air passages
have been described as provided at a rear portion of the
laundry appliance, this should not be construed limita-
tively. By way of example only, it is possible to provide
implementations wherein the air passages are provided
at different cabinet sides, preferably opposite sides,
thereof.

[0072] Finally, although in the present description ex-
plicit reference has been made to a laundry appliance
whose moisture removal from the process air is carried
out by means of a heat pump device, the principles of
the present invention also apply to any other moisture
condensing unit suitable for the purpose (e.g., an air-air
heat exchanger).

Claims

1. Laundry appliance (500) comprising a cabinet (505),
alaundry chamber (105) enclosed within the cabinet
(505) for containing laundry to be dried, and a work-
top (505¢) atop the cabinet (505), the worktop (505+)
integrating a drying process air circulation system
(100-400) adapted to continuously circulate process
air through the laundry chamber (105),
characterized in that
the worktop (5051) comprises an air duct (130-430)
for allowing ambient air (A r) to enter the process
air circulation system (100-400) and to mix with the
process air thereby avoiding overheating thereof.

2. Laundry appliance (500) according to Claim 1,
wherein the laundry chamber (105) comprises an
opening (OUT 5 g) for allowing an amount of proc-
ess air (Cp r) Within it to leave the air circulation sys-
tem (100-400) thereby substantially compensating
the ambient air (A5 g) added thereinto.

3. Laundry appliance (500) according to Claim 2,
wherein the worktop (5057) comprises a further air
passage (545) configured to allow un-channeled air
within the cabinet (505) to be vented outside the ap-
pliance, at least a part of said amount of process air
(Car) being vented un-channeled outside the appli-
ance through said further air passage (545).

4. Laundry appliance (500) according to Claim 2 or 3,
wherein the laundry appliance is a washer/dryer
(500) operable in washing and/or drying operation
modes, the washer/dryer (500) comprising a wash-
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ing products dispensing arrangement (435) fluidly
connected to said opening (OUT,g5 s) for dispens-
ing, when operated in washing mode, washing prod-
ucts to the laundry chamber (105), at least a part of
said amount of process air (C ) being vented chan-
neled outside the washer/dryer (500) through said
washing products dispensing arrangement (435).

Laundry appliance (500) according to Claim 4, fur-
ther comprising a washing products loading tray
(440), arranged at a front of the worktop (5057), for
allowing loading of washing products, the washing
products loading tray (440) being fluidly connected
to the washing products dispensing arrangement
(435),

wherein at least part of said amount of process air
(Calr) is vented outside the appliance through inter-
stices of said loading tray (440) allowing open-
ing/closing movements thereof.

Laundry appliance (500) according to any Claim 2
to 5, wherein the laundry appliance is a washer/dryer
(500) operable in washing and/or drying operation
modes, the appliance (500) further comprising an
overflow-preventing system (555) preventing liquids
introduced within the laundry chamber (105) from
overflowing out of the washer/dryer (500), at least a
part of said amount of process air (C4g) flowing into
said overflow-preventing system (555) and hence
venting inside the washer/dryer (500).

Laundry appliance (500) according to Claims 6 when
depending from Claim 3, wherein the overflow-pre-
venting system (555) is in fluid communication with
said further air passage (545).

Laundry appliance (500) according to any Claim from
4 to 7, wherein said washing products dispensing
arrangement (435) comprises a downwards protrud-
ing pipe portion (560) configured to be filled, during
drying operation mode, with a predefined amount of
water, so that when said amount of process air (Cpr)
is passed through the washing products dispensing
arrangement (435), fluff is held in the water.

Laundry appliance (500) according to any of the pre-
ceding Claims, wherein the worktop (505¢) houses,
along the process air circulation system (100;400),
first (HE4) and second (HE,) heat exchangers of a
heat pump device, said air duct (130;430) allowing
the ambient air (A R) to enter the process air circu-
lation system (100;400) through an input region
thereof in correspondence of the second or the first
heat exchanger (HE,,HE,).

Laundry appliance (500) according to any Claim from
1to 8, wherein the worktop (505¢) houses, along the
process air circulation system (200), first (HE;) and
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1.

12.

13.

14.

15.

second (HE,) heat exchangers of a heat pump de-
vice, said air duct (230) allowing the ambient air
(AaR) to enter the process air circulation system
(200) through an input region thereof between the
first (HE,) and second (HE,) heat exchangers.

Laundry appliance (500) according to any of the pre-
ceding Claims, wherein said air duct (430) comprises
an enlarged portion (445) acting as a resonant cavity
suppressing/dampening acoustic waves within it
caused by ambient air (Ap ) flow.

Laundry appliance (500) according to any of the pre-
ceding Claims, wherein said air duct (430) comprises
first (4454) and second (445,) sound suppress-
ing/dampening portions for suppressing/dampening
acoustic waves caused by ambient air (A r) flow,
the first (445,) and second (445,) suppress-
ing/dampening portions being spaced apart from
each other so as to define an air gap therebetween
for ambient air (ApR) flow.

Laundry appliance (500) according to any of the pre-
ceding Claims, wherein said air duct (430) comprises
an air passage (540) provided at a panel
(5051,505¢,505) of said cabinet (505), said ambient
air (ApR) being admitted within the cabinet (505)
through said air passage (540) and hence through
said air duct (430).

Laundry appliance (500) according to Claim 13 when
depending from Claim 12, wherein said air passage
(540) extends between top (Syop) and bottom
(SoTTOM) Surfaces of a worktop base (515), and at
a rear portion thereof, the first (445,) and second
(445,) sound suppressing/dampening portions
being arranged on the top surface (Stgp) of the
worktop base (515) such that the ambient air (Apr),
after entering said air passage (540), is channeled
within said air gap.

Laundry appliance (500) according to Claim 14 when
depending from Claim 9 or 10, wherein the worktop
base (515) comprises a bottleneck portion (550) flu-
idly connecting said air gap to the ambient air input
region of the air circulation system (100-400), said
bottleneck portion (550) preventing the process air
from diffusing to the surrounding environment
through the air gap and the air passage (540).
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