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Description

[0001] The present invention relates to a refrigeration
appliance having a heat exchanger with an improved
structural relationship with a defrost water collecting re-
ceptacle.

[0002] It is well-known that in the refrigerant cycle ef-
fected in refrigeration appliances, the thermal energy ab-
sorbed from the inner cabin of the appliance is discharged
by means of a condenser. The refrigerant fluid is accord-
ingly circulated between a condenser, an expansion
valve such as capillary tube and an evaporator. The re-
frigerant fluid undergoes a phase transition from the liquid
phase into the gas phase by way of absorbing the ambi-
ent heat of the foodstuff preserved within the cabin while
passing through the evaporator. Subsequently, the pres-
surized refrigerant fluid releases its heat on the condens-
er surface.

[0003] Acondensermay be astaticonethatis operable
by natural heat convection or a forced heat convection
method can alternatively be adapted. The refrigeration
cabin’s bottom region, so-called machine room, in a re-
frigeration appliance may accommodate the compressor
and a fan to fulfill the forced heat convection operation.
Heat transfer from the condenser to the outer environ-
ment can hence be accomplished in a pretty efficient
manner such that removal of the heat by enforced con-
vection is provided via a fan blowing air over the con-
denser. Further, the defrost process should be performed
in order to deice the frost formed and accumulated on
the evaporator surfaces. A water collection receptacle is
employed in this respect for accumulating and evaporat-
ing the defrost water in the refrigeration appliance.
[0004] Among others, a prior art patent publication rel-
evant to the technical field of the present invention can
be referred to as W02012139956, disclosing an evapo-
ration device for evaporating thaw water of a refrigerator,
the latter having a condenser intended to be arranged in
a coolant circuit of the refrigerator as a heat source and
having an evaporation container designed on the con-
denser for receiving the thaw water.

[0005] US2010/037645A1 discloses a refrigerator ap-
pliance according to the preamble of claim 1.

[0006] JP H0320581A and JP2000 018800 A disclose
further examples of refrigerator appliances provided with
defrost water receptacle assembilies.

[0007] The present invention, on the other hand, pro-
poses a refrigeration appliance according to claim 1, pro-
vided with a heat exchanger, such as a mini-channel heat
exchanger, having an improved structural relationship
with a defrost water collecting receptacle.

[0008] Primary object of the presentinvention s to pro-
vide refrigeration appliance with a heat exchanger having
an improved structural relationship with a defrost water
collecting receptacle and that is structurally designed to
enhance both heat transfer performance. Further an ob-
jectofthe inventionis to provide a defrost water collecting
receptacle with an increased capacity.
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[0009] The present invention proposes a household
cooling appliance such as a refrigerator with a heat ex-
changer or condenser having a refrigerant flow tube in
serpentine form. The refrigerant flow tubes typically serve
to the purpose of circulating the refrigerant fluid pressu-
rized by a compressor such that thermal energy is dissi-
pated by the heat exchanger, i.e. the condenser of the
household appliance. A fan is structurally integrally pro-
vided to effect forced heat convection. The condenser is
disposed against a fan that is provided to effect forced
heat convection for cooling said condenser by blowing
airthereon. A defrost water receptacle assembly with two
vessels are provided to collect the defrost water and to
evaporate the same with the help of the heat energy
transferred from the condenser.

[0010] Although the two vessels of the defrost water
receptacle assembly are integrally connected according
to the invention, they are separate entities and they are
individually connected with the condenser to establish a
multiple-axis mechanical connection.

[0011] The mechanical inter-engagement relationship
between the defrost water receptacle assembly and the
condenser is continual on a plurality of engagement axes
in the sense that continual linear condenser slots along
the first and second vessels receive a first and a second
bracket being integral to the condenser. One further con-
denser slot is provided along a vertical line extending so
as to connect the two vessels.

[0012] Anintermediate space restricted in between the
two vessels from above and below acts as an air pas-
sageway guiding the air blown by the fan in the direction
of the compressor through the condenser. The first ves-
sel can be extended over the compressor such that the
upper wall of the air guide fully covers the passageway.
[0013] The first vessel establishes a fluid communica-
tion with the second vessel only after it reaches a certain
level of water, at which point, a channel inlet elevation
no more prevents flow of water into an intermediate chan-
nel in between the two vessels.

[0014] The first and second brackets of the condenser
and the condenser body itself have respectively a first
and a second set of wings having different distance rang-
es in between two neighboring wings such that heat ex-
change capacity of the brackets being in direct contact
with the vessels is enhanced

[0015] The machine room of the refrigeration appli-
ance is separated from the inner compartment thereof
by an inner compartment wall such that an insulation ma-
terial is provided between the same and the intermediate
channel, therefore constituting a thermal barrier between
the inner compartment and the condenser.

[0016] Accompanyingdrawings are given solely forthe
purpose of exemplifying a refrigeration appliance whose
advantages over prior art were outlined above and will
be explained in brief hereinafter.

[0017] The drawings are not meantto delimit the scope
of protection as identified in the claims nor should they
be referred to alone in an effort to interpret the scope
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identified in said claims without recourse to the technical
disclosure in the description of the present invention.

Fig. 1 demonstrates a general perspective view of
the machine room of a refrigeration appliance ac-
cording to the present invention.

Fig. 2 demonstrates a general perspective view of
the defrost water receptacle assembly according to
the present invention.

Fig. 3 is a general perspective view of the machine
room of a refrigeration appliance demonstrating the
mechanical connection thereof with a cover accord-
ing to the present invention.

Fig. 4 demonstrates a general perspective view of
the condenser according to the present invention.
Fig. 5 demonstrates a general perspective view of
the defrost water receptacle assembly together with
the condenser according to the present invention.
Fig. 6 demonstrates a general perspective view of
the defrost water receptacle assembly and the con-
denser while the latter is being mounted in said re-
ceptacle according to the present invention.

Fig. 7 demonstrates a general perspective view of
the condenser while mounted in the defrost water
receptacle assembly according to the presentinven-
tion.

Fig. 8 demonstrates a general perspective view of
the machine room of a refrigeration appliance with
the condenser and the fan disposed therein accord-
ing to the present invention.

Fig. 9 demonstrates a side view of the machine room
of a refrigeration appliance with the condenser, the
defrost water receptacle assembly and the fan ac-
cording to the present invention.

[0018] The following numerals are used in the detailed
description:

. Machine room cover

. Compressor

. Condenser

Fan

. Fan motor

. Defrost water receptacle assembly
. Fixation protrusion

. First vessel

9. Second vessel

10. Intermediate channel

11. Intermediate channel outlet
12. Channel inlet elevation

13. Condenser slot

14. Fixation slot

15. Additional fixation means
16. First bracket

17. Second bracket

18. First set of wings

19. Second set of wings

20. Insulation material
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21. Inner compartment wall

[0019] The present invention proposes a refrigeration
appliance having a machine room comprising a compres-
sor (2) pressurizing a refrigerant fluid, a condenser (3)
condensing the refrigerant fluid through refrigerant flow
tubes in serpentine form where the refrigerant flow is pro-
vided, said machine room further comprising a fan (4)
disposed against said condenser (3) to effect forced heat
convection by blowing air thereon and a defrost water
receptacle assembly (6) employed for accumulating and
evaporating the defrost water.

[0020] The defrost water receptacle assembly (6) of
the invention comprises a first vessel (8) and a second
vessel (9) that is physically apart from said first vessel
(8) such that each of the two vessels (8, 9) is separately
in mechanical inter-engagement relationship with the
condenser (3). This structural relation provides that the
defrost water receptacle assembly (6) and the condenser
(3) are securely attached with each other at two separate
connection axes in an inter-fixed assembled relation.
Presence of two physically separate vessels (8, 9) further
increases the evaporation surface and the total amount
of water to be collected.

[0021] According to an embodiment of the present in-
vention, the mechanical inter-engagement relationship
between the defrost water receptacle assembly (6) and
the condenser (3) is not provided by means of individual
locational connection means but by means of continual
inter-engagement structures in the form of condenser
slots (13) on a plurality of engagement axes so as to
enhance thermal exchange capacity in between the con-
denser (3) and the defrost water receptacle assembly (6)
whereby heat energy can be more effectively transferred
from the condenser (3) to the defrost water receptacle
assembly (6).

[0022] Inan embodiment of the invention, the firstand
second vessels (8, 9) of the defrost water receptacle as-
sembly (6) defines an intermediate space remaining in
between the two vessels (8, 9) and forms an air passage-
way by which said fan (4) communicates with said com-
pressor (2) through said condenser (3). The advanta-
geous configuration of the two vessels (8, 9) with regard
to the respective positions of the compressor (2) and the
fan (4) therefore functions as a housing and provides an
air guide in the form of a delimited channel passing
through and over the condenser (3).

[0023] Preferably the first vessel (8) of the defrost wa-
ter receptacle assembly (6) can be designed to partly
extend over the compressor (2) to provide a fully delim-
iting upper wall in the direction of the compressor (2).
This will at the same time lead to an increased evapora-
tion surface for the first upper vessel (8).

[0024] Preferably the first vessel (8) of the defrost wa-
ter receptacle assembly (6) is designated as the default
defrost water collection container and the second vessel
(9) is employed only after the first vessel (8) is full with
water. To this end, the first vessel (8) establishes a fluid
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communication with the second vessel (9) only after it is
full.

[0025] Preferably the first vessel (8) comprises a chan-
nel inlet elevation (12) preventing flow of collected water
into an intermediate channel (10) by means of which the
two vessels (8, 9) communicate.

[0026] In a further embodiment of the present inven-
tion, the two continual inter-engagement structures in the
form of condenser slots (13) are disposed along the first
and second vessels (8, 9) so as to receive a first and a
second bracket (16, 17) of the condenser (3), the latter
brackets (16, 17) structurally supporting the condenser
(3) in an integral manner.

[0027] In a still further embodiment of the present in-
vention, one of the continual inter-engagement struc-
tures is formed in the form of a condenser slot (13) neigh-
boring the intermediate channel (10) so as to receive a
lateral body portion of the condenser (3).

[0028] In a still further embodiment of the present in-
vention, the first and second brackets (16, 17) of the con-
denser (3) comprises a first set of wings (18) having a
certain degree of inter-space configuration while a sec-
ond set of wings (19) of the condenser (3) body is con-
figured in a less narrowly-spaced manner. This ensures
that an enhanced heat exchange capacity is imparted to
the brackets (16, 17) that are in direct physical contact
with the first and second vessels (8, 9).

[0029] Preferablythe machine room of the refrigeration
appliance comprises a machine room cover (1) located
at the reverse side of the front door of the refrigeration
appliance so as to delimit the machine room in front of a
rear wall against which the refrigeration appliance is
placed. The refrigeration appliance comprises a machine
room cover (1) with a plurality of openings to allow for
more aeration and with connection means, namely a fix-
ation slot (14) mating with a fixation protrusion (7) of the
first vessel (8) and additional fixation means (15) with a
similar function. The connection means in this respect
require no special instruments for establishing the me-
chanical connection.

[0030] In a yet still further embodiment of the present
invention, the machine room is separated from the inner
compartment of the refrigeration appliance by means of
aninner compartmentwall (21) and aninsulation material
(20) is provided in the region directly between said inner
compartment wall (21) and the rear surface of the inter-
mediate channel (10).

[0031] In a nutshell, the refrigeration appliance of the
invention is advantageous in that the heat exchanger, i.
e. the condenser (3) has an improved structural relation-
ship with the defrost water collecting receptacle (6) in
terms of heat transfer performance, evaporation surface,
amount of water to be collected and effectiveness of the
forced heat convection.
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Claims

1.

A refrigeration appliance having a machine room
comprising a compressor (2) pressurizing a refriger-
ant fluid, a condenser (3) condensing the refrigerant
fluid through refrigerant flow tubes in serpentine form
where the refrigerant flow is provided, said machine
room further comprising a fan (4) and a defrost water
receptacle assembly (6) employed for accumulating
and evaporating the defrost water, wherein said de-
frost water receptacle assembly (6) comprises a first
vessel (8) and a second vessel (9) that is physically
apart from said first vessel (8), the fan (4) is disposed
against said condenser (3) to effect forced heat con-
vection by blowing air thereon and in that each of
the two vessels (8, 9) is separately in mechanical
engagement relationship with the condenser (3),
wherein the first and second vessels (8, 9) of the
defrost water receptacle assembly (6) defines an in-
termediate space remaining in between the two and
forms an air passageway by which said fan (4) com-
municates with said compressor (2) through the con-
denser (3) characterized in that the mechanical in-
ter-engagement relationship between the defrost
water receptacle assembly (6) and the condenser
(3) is provided by means of continual inter-engage-
ment structures in the form of condenser slots (13)
on a plurality of engagement axes so as to enhance
thermal exchange capacity in between the same.

A refrigeration appliance as in Claim 1, character-
ized in that the first vessel (8) establishes a fluid
communication with the second vessel (9) only after
it is full with water.

A refrigeration appliance as in Claim 2 , character-
ized in that the first vessel (8) comprises a channel
inlet elevation (12) preventing flow of collected water
into an intermediate channel (10) by means of which
the two vessels (8, 9) communicate.

A refrigeration appliance as in Claim 1, character-
ized in that two of the continual inter-engagement
structures in the form of condenser slots (13) are
formed along the first and second vessels (8, 9) so
as to receive a first and a second bracket (16, 17) of
the condenser (3), the latter brackets (16, 17) struc-
turally supporting the condenser (3) in an integral
manner.

A refrigeration appliance as in Claim 1 and 3, char-
acterized in that one of the continual inter-engage-
ment structures is formed in the form of a condenser
slot (13) neighboring the intermediate channel (10).

A refrigeration appliance as in Claim 4, character-
ized in that the first and second brackets (16, 17)
of the condenser (3) comprises a first set of wings
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(18) having a certain degree of inter-space configu-
ration while a second set of wings (19) of the con-
denser (3) body is configured in a less narrowly-
spaced manner.

A refrigeration appliance as in Claim 1, character-
ized in that a machine room cover (1) with at least
one connection means in the form of fixation slot (14)
mating with a fixation protrusion (7) of the first vessel

(8).

A refrigeration appliance as in Claim 3, character-
ized in that the machine room is separated from the
inner compartment of the refrigeration appliance by
means of an inner compartment wall (21) and an
insulation material (20) is provided in the region di-
rectly between said inner compartment wall (21) and
the rear surface of the intermediate channel (10).

Patentanspriiche

1.

Ein Kihlgerat umfasst einen Maschinenraum, der
einen Kompressor (2) besitzt und der Kaltemittelfluid
und Druck setzt; einen Kondensator (3), der das Kal-
temittelfluid durch Kaltemittelflussrohre in Serpenti-
nenform kondensiert, worin der Kaltemittelfluss be-
reitgestellt wird; wobei der Maschinenraum dariiber
hinaus einen Ventilator (4) und eine Auffangvorrich-
tung (6) fur das Abtauwasser aufweist, damit dort
das Abtauwasser gesammelt und verdampft wird;
wobei die Auffangvorrichtung (6) fiir das Abtauwas-
ser einen ersten (8) und zweiten (9) Behalter auf-
weist, der physikalisch von dem ersten Behalter (8)
getrennt ist; der Ventilator (4) ist an dem Kondensa-
tor (3) angeordnet, um eine erzwungene Warmekon-
vektion durch Blasen von Luft darauf zu bewirken
und dass jedes der beiden Behalter (8, 9) separat in
mechanischer Eingriffsbeziehung mit dem Konden-
sator (3) stehen, wobei der erste und zweite Behalter
(8,9) der Auffangvorrichtung (6) des Abtauwassers
einen Zwischenraum definieren, der zwischen de-
nen verbleibtund einen Lutftdurchgang bilden, durch
den der Ventilator (4) mit dem Kompressor (2) durch
das Geblase in Verbindung mit dem Kondensator
(3) steht, gekennzeichnet ist es dadurch, dass die
mechanische Eingriffsbeziehung zwischen der Auf-
fangvorrichtung (6) des Abtauwassers und dem
Kondensator (3) mithilfe von durchgehenden Ein-
griffsstrukturen in Form von Kondensatorschlitzen
(13) auf mehreren Eingriffsachsen hergestellt wird,
damit die Warmeaustauschkapazitat dazwischen
verbessert wird.

Ein Kihlgerat, wie in Anspruch 1 aufgefiihrt, ist da-
durch gekennzeichnet, dass der erste Behalter (8)
erst eine Fluidverbindung mit dem zweiten Behalter
(9) herstellen kann, wenn es mit Wasser gefillt ist.
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3.

Ein Kuhlgerat, wie in Anspruch 2 aufgefihrt, ist da-
durch gekennzeichnet, dass der erste Behalter (8)
eine Kanaleinlasserhebung (12) umfasst, die das
Strédmen von gesammeltem Wasser in einen Zwi-
schenkanal (10) verhindert, Giber den die beiden Be-
halter (8, 9) in Kontakt sind.

Ein Kuhlgerat, wie in Anspruch 1 aufgefihrt, ist da-
durch gekennzeichnet, dass zwei von den durch-
gehenden ineinandergreifenden Strukturen in Form
von Kondensatorschlitzen (13) entlang des ersten
und des zweiten Behalters (8, 9) ausgebildet sind,
damit eine erste und zweite Halterung (16, 17) des
Kondensators aufzunehmen Kondensator (3) her-
gestellt wird, wobei die beiden Halterungen (16, 17)
den Kondensator (3) in integraler Weise strukturell
tragen.

Ein Kihlgerat, wie in Anspruch 1 und 3 aufgefiihrt,
ist dadurch gekennzeichnet, dass eine der durch-
gehenden Eingriffsstrukturen in Form von einem
dem Zwischenkanal (10) benachbarten Kondensa-
torschlitzes (13) ausgebildet ist.

Ein Kuhlgerat, wie in Anspruch 4 aufgefihrt, ist da-
durch gekennzeichnet, dass die erste und die
zweite Halterung (16, 17) des Kondensators (3) ei-
nen Satz Fliigeln (18) aufweisen, die einen bestimm-
ten Grad an Zwischenraumkonfigurationen aufwei-
sen, wahrend ein zweiter Satz von Fligeln (19) des
Kondensatorkérpers (3) auf solch eine Weise konfi-
guriert ist, die weniger eng beabstandet ist.

Ein Kuhlgerat, wie in Anspruch 1 aufgefihrt, ist da-
durch gekennzeichnet, dass eine Abdeckung des
Maschinenraumes (1) mit mindestens einem Verbin-
dungsmittel in Form eines Befestigungsschlitzes
(14) vorgesehen ist, der mit einem Befestigungsvor-
sprung (7) des ersten Behalters (8) zusammenpasst.

Ein Kuhlgerat, wie in Anspruch 3 aufgefihrt, ist da-
durch gekennzeichnet, dass der Maschinenraum
durch eine Innenfachwand (21) vom Innenfach des
Kaltegerats getrenntist und in diesem Bereich direkt
zwischender Innenfachwand (21) und der Riickseite
des Zwischenkanals (10) ist ein Isoliermaterial (20)
vorgesehen.

Revendications

Un appareil de réfrigération avec une salle de
machines_comprenant un compresseur (2) pressu-
risant un fluide frigorigéne, un condenseur (3) con-
densant le fluide frigorigéne a travers des tubes
d’écoulement de réfrigérant sous forme de serpentin
ou est prévu I'écoulement du réfrigérant, ladite salle
de machines comprenant en outre un ventilateur (4)
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et un ensemble de réceptacle de I'eau de dégivrage
(6) utilisé pour accumuler et évaporer I'eau de dégi-
vrage, dans lequel ledit ensemble de réceptacle de
'eau de dégivrage (6) comprend un premier réser-
voir (8) et un deuxiéme réservoir (9) qui est physi-
quement séparé du premier réservoir (8), le ventila-
teur (4) est disposé contre ledit condenseur (3) pour
effectuer une convection de chaleur forcée par souf-
flage d’air sur celui-ci et danslequel chacun des deux
réservoirs (8, 9) est séparément en relation d’engre-
nage mécanique avec le condenseur (3), ou le pre-
mier et le deuxiéme réservoir (8, 9) de I'ensemble
de réceptacle de I'eau de dégivrage (6) délimitent
un espace intermédiaire restant entre eux et forment
un passage d’air par lequel ledit ventilateur (4) est
en lien avec ledit compresseur (2) a travers le con-
denseur (3) caractérisé en ce que la relation d’en-
grenage mécanique entre 'ensemble de réceptacle
de I'eau de dégivrage (6) et le condenseur (3) est
prévue au moyen de structures a engrenement con-
tinu sous forme de fentes condenseurs (13) sur une
pluralité d’axes d’engagement de maniére a amélio-
rer la capacité d’échange thermique entre ceux-ci.

Un appareil de réfrigération selon la Revendication
1, caractérisé en ce que le premier réservoir (8)
établit une communication fluidique avec le deuxie-
me réservoir (9) uniquement apres qu'il soit rempli
d’eau.

Un appareil de réfrigération selon la Revendication
2, caractérisé en ce que le premier réservoir (8)
comprend une élévation d’entrée de canal (12) qui
empéche 'écoulement de I'eau collectée dans un
canal intermédiaire (10) par lequel communiquent
les deux réservoirs (8, 9).

Un appareil de réfrigération selon la Revendication
1, caractérisé en ce que deux des structures a en-
grénement continu sous forme de fentes de conden-
seur (13) sont présentes le long des premier et se-
cond réservoirs (8, 9) de maniere a recevoir un pre-
mier et un second support (16, 17) du condenseur
(3), ces derniers supports (16, 17) supportant struc-
turellement le condenseur (3) de maniere intégrale.

Un appareil de réfrigération selon les Revendica-
tions 1 et 3, caractérisé en ce qu’une des structures
a engrénement continu se présente sous forme
d’'une fente de condenseur (13) adjacente au canal
intermédiaire (10).

Un appareil de réfrigération selon la Revendication
4, caractérisé en ce que les premier et second sup-
ports (16, 17) du condenseur (3) comprennent un
premier ensemble d’ailes (18) ayantun certain degré
de configuration inter-espace tandis qu’un second
ensemble d’ailes (19) du corps du condenseur (3)
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est configuré d’'une fagon moins espacée.

Un appareil de réfrigération selon la Revendication
1, caractérisé par un couvercle de la salle des ma-
chines (1) avec au moins un moyen de raccordement
sous forme d’une fente de fixation (14) s’accouplant
avec une protrusion de fixation (7) du premier réser-
voir (8).

Un appareil de réfrigération selon la Revendication
3, caractérisé en ce que la salle des machines est
séparée du compartiment intérieur de I'appareil de
réfrigération au moyen d’une paroi de compartiment
intérieur (21) et qu’un matériau isolant (20) est prévu
dans la région située directement entre ladite paroi
de compartiment intérieur (21) et la surface arriere
du canal intermédiaire (10).
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