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A HOUSEHOLD APPLIANCE WITH A CONDENSATION DRIPPING EDGE

The presentinvention proposes a household ap-

pliance (100) comprising an outer wall (50) with a con-
densation surface (51) for formation of condensate from
air humidity thereon. The household appliance further
comprises a member (10) having a guiding surface (11)
adjacent to said condensation surface (51). Said guiding

FIG. 4

surface (11) is adapted to receive the condensate from
the condensation surface (51) in accordance with gravity

(9)

(i.e. gravity force applied on the condensate); the

member (10) further comprises a dripping edge (12) at
a side of the guiding surface (11) distal to the outer wall
(50).

10

51

S

11

@
)

Printed by Jouve, 75001 PARIS (FR)



1 EP 3 546 858 A1 2

Description
Technical field of the invention

[0001] The present invention relates to a household
appliance, in particular to a cooling appliance.

Background of the invention

[0002] Thermal insulation is of vital importance for en-
ergy performance of several types of household appli-
ances, in particular cooling appliances. GB 2 258 297 A
discloses an exemplary cooling appliance provided with
thermal insulation material.

[0003] Usually,innerliner of a cooling appliance is cov-
ered from several sides (usually five sides except a door
side) with polyurethane (PU) foam which is filled into an
insulation volume. The PU foam is obtained from a liquid
mixture introduced into the insulation volume and then
such liquid mixture reacts to form the PU foam.

[0004] At conversion of the insulation foam from the
liquid mixture, a volumetric expansion occurs due to for-
mation of gaseous substances. This phenomenon caus-
es difficulties in distribution of the insulation material in
accordance with the design, and a cover is mostly used
to define and defend the volumetric limits of the compres-
sor housing against invasion thereof by insulation form.
[0005] Such cover may be made of cardboard or any
other material having a rigidity to a low extent, and its
position is usually fixed using a member which can be
called "foaming traverse". Such member can be a single
piece formed from a plastic material such as polyethyl-
ene. The cover is usually fixed to the member using ad-
hesive materials, usually by adhesive tape; which results
in an assembly for defining a compressor housing and
its position relative to an inner liner of the appliance.
[0006] Household appliances (e.g. coolingappliances)
are usually positioned for being operated, in a way such
that an outer wall thereof (usually a rear wall of the ap-
pliance) is faced a substantially parallel surface in the
surroundings (e.g. a kitchen wall), leaving only a small
distance therebetween for using the total volume of such
surroundings effectively. The compressor housing of a
cooling appliance being usually positioned ata lower rear
portion of such appliance, results in release of heated air
to the region behind the rear wall of the cooling appliance,
which further results in increased temperature around
the outer surface of the rear wall.

[0007] The temperature difference between the outer
surface of the rear wall and the surrounding air is there-
fore highest when compared to the temperature differ-
ence between outer surfaces of other walls of the cooling
appliance and air in contact with said surfaces. Thus, a
portion of the air humidity may condense on outer sur-
faces of walls of cooling appliances, in particular on outer
surface of the rear wall of a cooling appliance.

[0008] Condensate (i.e. water drops formed on a sur-
face due to condensation of the air humidity) on the outer
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surface of the rear wall travels along the rear wall under
gravity and a part of such condensate may continue
traveling to regions of said surface over the compressor
housing, such regions at least partly defining an upper
side of the compressor housing where some elements
sensitive to water exists.

[0009] Furthermore, the present member design
needs to be improved against deflection which generally
occurs at the above mentioned conversion into foam.
[0010] Hence, itis desirable to improve household ap-
pliances considering the abovementioned shortcomings.

Objects of the invention

[0011] Primary object of the present invention is to
overcome the abovementioned shortcomings encoun-
tered in the prior art.

[0012] Anotherobjectof the presentinvention is to pro-
vide a household appliance with enhanced safety against
short circuits.

[0013] Anotherobjectof the presentinvention is to pro-
vide a household appliance with minimized mold forma-
tion.

[0014] A further object of the present invention is to
provide a household appliance with higher form stability
at foaming of insulation material.

Summary of the invention

[0015] The present invention proposes a household
appliance comprising an outer wall with a condensation
surface for formation of condensate from air humidity
thereon; wherein the household appliance further com-
prises a member having a guiding surface adjacent to
said condensation surface, adapted to receive the con-
densate from the condensation surface in accordance
with gravity; the member further comprises a dripping
edge at a side of the guiding surface distal to the outer
wall.

[0016] The household appliance can further comprise
a drop receiver adapted by its size, shape and position
to receive the condensate when dropped from the drip-
ping edge.

[0017] Thedropreceiver canhave two distal ends sub-
stantially along a length of the dripping edge, said length
being substantially in a horizontal direction when in use;
and the drop receiver can be attached to the member at
one or more zone(s) between said distal ends.

[0018] The drop receiver can have a shape and size
adapted to direct the condensate towards an evaporation
receptacle.

[0019] Thedropreceivercanhave one or moreinclined
portion(s) adapted to provide a horizontal component to
a flow of the condensate thereon when in use, said hor-
izontal component being at least partly directed towards
a vertical projection of the evaporation receptacle.
[0020] The household appliance can further comprise
a conduit adapted to further guide the condensate from
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the drop receiver towards the evaporation receptacle
when in use.

[0021] The evaporation receptacle can be adapted to
have a greater temperature than the condensation sur-
face when in operation.

[0022] The drop receiver can further include one or
more housing(s) to receive respective one or more spac-
er(s) adapted to, in use, secure a pre-determined dis-
tance for the outer wall from a further surface substan-
tially parallel thereto.

[0023] The one or more housing(s) or respective one
or more spacer(s) can include multiple engagement po-
sitions in a direction substantially perpendicular to the
outer wall.

[0024] The member can be substantially formed from
a non-flammable material. Thus, it prevents any possible
flame to reach the flammable insulation foam inside the
wall of the appliance.

[0025] The member can be substantially formed from
a metallic material.

[0026] The member can be substantially formed from
bent sheet metal.

[0027] The household appliance according to the
present invention may be a cooling appliance. The
household appliance may be a refrigerator. Alternatively
the household appliance may be an air conditioner.
[0028] All features and details explained above may
be combined in any technically enabling combination.

Brief description of the figures

[0029] The accompanying drawings are given solely
for the purpose of exemplifying the invention whose ad-
vantages over prior art were outlined above and will be
explained in detail hereinafter:

Fig. 1is a perspective view of a household appliance
including a member according to the present inven-
tion, emphasizing an outer wall with a condensation
surface thereof.

Fig. 2 is a detail from the Fig. 1, emphasizing an
exemplary positioning of an exemplary embodiment
of the member.

Fig. 3 is an exploded view partly showing an exem-
plary embodiment according to the present inven-
tion.

Fig. 4 is a side view showing the relative positioning
of several features in an exemplary embodiment ac-
cording to the present invention.

Fig. 5is a perspective view exemplifying several fea-
tures around a member according to the present in-

vention.

Fig. 6 is another perspective view showing the posi-
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tioning of several parts around an exemplary mem-
ber according to the present invention.

Fig. 7 is a perspective view of an exemplary drop
receiver to be used with a member according to the
present invention.

Fig. 8 is another perspective view of an exemplary
drop receiver to be used with a member according
to the present invention, emphasizing an exemplary
montage of spacer(s) to respective housing(s) ther-
eon.

Fig. 9 is a detailed perspective view from the Fig. 8,
emphasizing an exemplary direction for mounting a
spacer to an exemplary housing on a drop receiver.

Fig. 10 is a detailed perspective view showing a first
engagement position between the spacer and the
housing shown in the Fig. 9.

Fig. 11 is a detailed perspective view showing a fur-
ther engagement position between the spacer and
the housing shown in the Fig. 9.

Fig. 12 is a perspective view showing an exemplary
drop receiver for use with the member according to
the present invention.

Fig. 13 is a perspective detailed view showing an
exemplary housing providing multiple engagement
positions for assembly with a spacer.

Detailed description of the invention

[0030] Referring to the figures summarized above, the
present invention proposes a household appliance (100)
comprising an outer wall (50) with a condensation surface
(51) for formation of condensate from air humidity ther-
eon. The household appliance further comprises a mem-
ber (10) having a guiding surface (11) adjacent to said
condensation surface (51). Said guiding surface (11) is
adapted to receive the condensate from the condensa-
tion surface (51) in accordance with gravity (g) (i.e. gravity
force applied on the condensate); the member (10) fur-
ther comprises a dripping edge (12) at a side of the guid-
ing surface (11) distal to the outer wall (50). Such dripping
edge (12) provides that the member (10) is adapted to
allow the condensate drop from the member (10). The
condensation may also occur on the guiding surface (11)
when the household appliance (100) is in operation.

[0031] Fig. 1 shows a perspective view of a household
appliance (100) including the member (10) according to
the presentinvention, emphasizing an outerwall (50) with
a condensation surface (51). The item "A" in Fig. 1 cor-
responds to a portion of the household appliance (100)
around its compressor housing (90) for being shown in
a close-up view in Fig. 2; and "g" represents the gravity
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as a vector quantity. With regard to the operational state
of the household appliance (100), the compressor hous-
ing (90) is positioned substantially at a lower portion of
the household appliance (100). In other words, the com-
pressor housing (90) remains below an outer wall (50,
here: rear wall) which has an outer surface (51) substan-
tially parallel to the gravity (g), such that any condensate
appeared on the outer surface (51) tend to be guided on
the outer surface (51) mainly parallel to the gravity (g).
[0032] Fig. 2 shows a detail from the Fig. 1, emphasiz-
ing an exemplary positioning of an exemplary embodi-
ment of the member (10), wherein the member (10) is
positioned adjacent to an outer wall (50) (e.g. arear wall),
along their respective edges to directly receive conden-
sate from the condensation surface (51). Fig. 5 is a per-
spective view from another angle without side walls, in-
sulation, inner lining and front section of the appliance
(100).

[0033] The member (10) can be considered as a con-
structional detail which can be named as e.g. "foaming
traverse".

[0034] The household appliance (100) can further
comprise a drop receiver (20) adapted by its size, shape
and position to receive the condensate when dropped
from the dripping edge (12). Fig. 3 shows is an exploded
view partly showing an exemplary embodiment accord-
ing to the present invention, wherein the drop receiver
(20) is arranged to remain below the member (10) when
in operation to receive condensate therefrom. The shad-
ed items on the Fig. 3 represent drops of condensate.
[0035] Fig. 4 shows a side view showing an exemplary
positioning between a member (10) and an outer surface
(51) of an outer wall (50) in an exemplary embodiment
of the household appliance (100) according to the
presentinvention, emphasizing a dripping edge (12), and
a drop receiver (20) which is arranged to remain below
(at a vertical projection of) the dripping edge (12) when
the household appliance is in operation. Due to the grav-
itation, any condensate formed on the condensation sur-
face (51) is to flow to the guiding surface (11) of the mem-
ber (10), and to continue towards the dripping edge (12),
then to leave the member (10) by dropping onto or being
conducted to the drop receiver (20).

[0036] The drop receiver(20) can have two distal ends
substantially along a length (L) of the dripping edge (12),
said length being substantially in a horizontal direction
(H) (which is perpendicular to the direction of gravity "g"
as emphasized in the Fig. 3) when in use; and the drop
receiver (20) can be attached to the member (10) at one
or more zone(s) between said distal ends. This embod-
iment provides secure relative positioning between the
dripping edge (12) and the drop receiver (20) against
bending of the drop receiver (20) e.g. at assembly of the
household appliance (100), which would potentially re-
sult in dripping of condensate to any location other than
the drop receiver (20). This embodiment is exemplified
in Fig. 7 and Fig. 8, with two (as an example for one or
more) connecting means (28) each corresponding to one
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of such zones.

[0037] The drop receiver (20) can have a shape and
size adapted to direct condensate towards an evapora-
tion receptacle (30). Fig. 6 shows a perspective view
showing detail of an exemplary embodimentincluding an
evaporation receptacle (30) for receiving condensate
from the drop receiver (20).

[0038] In an embodiment to achieve this function, the
drop receiver can have one or more inclined portion(s)
(21) adapted to provide a horizontal component to a flow
of the condensate thereon when in use, said horizontal
component being partly or completely directed towards
a vertical projection of the evaporation receptacle (30),
as schematically exemplified in the Fig.3.

[0039] The household appliance can further comprise
a conduit adapted to further guide the condensate from
the dropreceiver (20) towards the evaporation receptacle
(30) when in use. Schematics of such embodiment is
exemplified in the Fig. 3.

[0040] The evaporation receptacle (30) can be adapt-
ed to have a greater temperature than the condensation
surface (51) when in operation. This embodiment facili-
tates and expedite the evaporation of condensate on the
evaporation receptacle (30), said evaporation being sym-
bolized over curved, dashed arrows on Fig. 3. Accord-
ingly, the evaporation receptacle (30) can be configured
to be in heat transfer communication with e.g. a com-
pressor which readily generates heat when in operation
thereby having a higher temperature when compared to
its surroundings.

[0041] The drop receiver (20) can further include one
or more housing(s) (23) configured to partly receive re-
spective one or more spacer(s) (24). Such housings (23)
are exemplified in Fig. 6, Fig. 7, Fig. 12 and Fig. 13 before
installation of respective spacers (24).

[0042] A spacer (24) is configured to, in use, be only
partly received by a respective housing (23) thereby leav-
ing a portion thereof extending out of a plane to an extent
corresponding to a distance (D, D1 or D2), which plane
being substantially defined by the condensation surface
(51) of the outer wall (50). As it is available with such
nonlimiting design, the spacer(s) (24) are configured to
secure one or more pre-determined distance(s) (exem-
plified as one or more of D, D1, D2) for the outer wall (50)
from a further surface substantially parallel to said outer
wall (50). Spacer(s) (24) being or to be received by such
housing(s) (23) are exemplified in Fig. 8, Fig. 9 (including
an exemplary montage direction of a spacer to a housing,
symbolized over a thick arrow), Fig. 10 (with a first pre-
determined distance D=D1), Fig. 11 (with a further pre-
determined distance D=D2 different from D1).

[0043] The housing(s) (23) may be formed integral to
the drop receiver (20), thereby providing an enhanced
mechanical stability for the respective positioning be-
tween the housing(s) (23) and the drop receiver (20), e.
g. at assembling of the household appliance (100).
[0044] A housing (23) may include one or more lug(s)
(26) as exemplified in the Fig. 13 configured to limit the
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penetration of a respective spacer (24) at introduction
thereof into the housing (23), thereby preventing the
spacer (24) being completely received by the housing
(23), and further securing that the extent to which the
spacer (24) extends out-of said plane is greater than zero.
[0045] The one or more housing(s) (23) or respective
one or more spacer(s) (24) can include multiple engage-
ment positions (251, 252) in a direction substantially per-
pendicular to the outer wall (50). This embodiment ena-
bles selection of such distance from multiple options,
such that a more suitable distance between the outer
wall (50) and the further surface can be selected from
other option(s) in accordance with the climatic require-
ments (and psychrometric values including air humidity,
temperature and pressure) determining a tendency for
condensation and a condensation rate on the condensa-
tion surface (51) when the household appliance (100) is
in operation. Fig. 10 exemplifies provision of a first pre-
determined distance (D=D1) by fixing a spacer (24) to a
respective housing (23) at a first engagement position
(251); whereas Fig. 11 exemplifies provision of a further
pre-determined distance (D=D2 which is different from
D1) by fixing the spacer (24) to the respective housing
(23) at a further engagement position (252, which is dif-
ferent from the first engagement position 251).

[0046] As exemplified over detailed views in the Fig.
9, Fig. 10 and Fig. 11, a housing (23) and spacer (24)
may be configured to be engaged over snap-fit connec-
tion therebetween. To this end, a housing (23) may be
provided with one or more slit(s) determining respective
engagement position(s) (251, 252); and a respective
spacer (24) may be provided with a flexible protrusion
(27) configured to engage with either one of said slit(s)
thereby securing arespective distance (D, e.g. D1 or D2).
[0047] The member (10) can be substantially formed
from a non-flammable material. Such non-flammable
material can be selected in accordance with the interna-
tional standard IEC 60235-2-24 (e.g. the version thereof
valid as of the date of filing of the present application),
such that the material meets the requirements of said
standard. This embodiment can correspond to that the
member (10) can be substantially formed from a thermal-
ly stable, inflammable material, for example from a non-
flammable polymeric material or from a metallic material,
for example steel or aluminum.

[0048] Accordingly, the member (10) can be substan-
tially formed from a metallic material. As a result, also
the dripping edge (12) in this embodiment, can be sub-
stantially formed from metallic material, and thereby pro-
vide an increased resistance and rigidity against any de-
flexion of the member (10), especially against deflection
caused by volumetric expansion of insulation material at
conversion thereof into a foam.

[0049] In an embodiment, the member (10) may be
substantially formed from bent sheet metal. The exem-
plary member (10) side section view of which is shown
in the Fig. 4 can be obtained from a sheet metal. In this
example, the dripping edge (12) can be formed by bend-
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ing the sheet metal to about 180° (taking 360° as full
angle) with respect to zone to be corresponding to a guid-
ing surface (11) thereon; and then further bending the
sheet metal around a line mainly parallel to the dripping
edge (12) in opposite direction to about 90-100°, the drip-
ping edge (12) remaining between said line and the guid-
ing surface (11).

[0050] The householdappliance (100) according to the
present invention may be a cooling appliance. Accord-
ingly the household appliance (100) may be a refrigera-
tor; or alternatively, the household appliance (100) may
be an air conditioner.

[0051] The presentinvention provides management of
condensation by conducting the condensate away from
delicate electronics in the compressor housing (90), such
that condensate cannot reach to the electronics. The
presentinvention further provides elimination of mold for-
mation on outer walls (50) of the household appliance
(100) by conducting the condensate away. Thus, the
above mentioned problems are solved, with the cooling
appliance (100) according to the present invention.

List of reference signs

[0052]

10 member

11 guiding surface

12 dripping edge

20 drop receiver

21 inclined portion

22 conduit

23 housing

24 spacer

251,252  engagement position(s)
26 lug

27 protrusion

28 connecting means

30 evaporation receptacle
50 outer wall

51 condensation surface
90 compressor housing
100 household appliance

g gravity

Claims

1. A household appliance (100) comprising an outer
wall (50) with a condensation surface (51) for forma-
tion of condensate from air humidity thereon; where-
in the household appliance further comprises a
member (10) having a guiding surface (11) adjacent
to said condensation surface (51), adapted to re-
ceive the condensate from the condensation surface
(51) in accordance with gravity (g); the member (10)
further comprises a dripping edge (12) at a side of
the guiding surface (11) distal to the outer wall (50).
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The household appliance according to the claim 1,
further comprising a drop receiver (20) adapted by
its size, shape and position to receive the conden-
sate when dropped from the dripping edge (12).

The household appliance according to the claim 2,
wherein the drop receiver (20) has two distal ends
substantially along a length (L) of the dripping edge
(12), said length being substantially in a horizontal
direction when in use; and wherein the drop receiver
(20) is attached to the member (10) at one or more
zone(s) between said distal ends.

The household appliance according to any one of
the claims 2 or 3, wherein the drop receiver (20) has
a shape and size adapted to direct the condensate
towards an evaporation receptacle (30).

The household appliance according to the claim 4,
wherein the drop receiver (20) has one or more in-
clined portion(s) (21) adapted to provide a horizontal
componentto a flow of the condensate thereon when
in use, said horizontal component being atleast part-
ly directed towards a vertical projection of the evap-
oration receptacle (30).

The household appliance according to any one of
the claims 5, further comprising a conduit (22) adapt-
ed to further guide the condensate from the drop
receiver (20) towards the evaporation receptacle
(30) when in use.

The household appliance according to any one of
the claims 4 to 6, wherein the evaporation receptacle
(30) is adapted to have a greater temperature than
the condensation surface (51) when in operation.

The household appliance according to any one of
the claims 2 to 7, wherein the drop receiver (20) fur-
ther includes one or more housing(s) (23) configured
to partly receive respective one or more spacer(s)
(24) configured to, in use, secure one or more pre-
determined distance(s) for the outer wall (50) from
a further surface substantially parallel thereto.

The household appliance according to the claim 8,
wherein the one or more housing(s) (23) or respec-
tive one or more spacer(s) (24) include multiple en-
gagement positions (251, 252) in a direction sub-
stantially perpendicular to the outer wall (50).

The household appliance according to any one of
the claims 1 to 9, wherein the member (10) is sub-
stantially formed from a non-flammable material.

The household appliance according to the claim 10,
wherein the member (10) is substantially formed
from a metallic material.
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12.

13.

14.

15.

The household appliance according to the claim 11,
wherein the member (10) is substantially formed
from bent sheet metal.

The household appliance according to any one of
the claims 1 to 12, being a cooling appliance.

The household appliance according to the claim 13,
being a refrigerator.

The household appliance according to the claim 13,
being an air conditioner.
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