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(54) REFRIGERATOR PROVIDED WITH AIR DISTRIBUTION SYSTEM

(57) The present invention pertains to technological
field of refrigerators.

The present invention refers to a refrigerator provid-
ed with air distribution system comprising at least one
refrigerated chamber constituted by at least one struc-
tural wall (1) and at least one air diffuser (2) secured to
said structural wall (1); at least one intermediate chamber
(3) defined between said structural wall (1) and said air
diffuser (2); said structural wall (1) comprising a plurality
of air deflectors (11) and at least one hole (12) for forced
reception of refrigerated air; said air diffuser (2) compris-
ing a plurality of side openings (21) aligned in at least
two vertical sequences (22); part of the refrigerated air
(AR) coming from said hole (12) being firstly directed to
said air deflectors (11) of the structural wall (1) so as to
be spread in the interior of the intermediate chamber (3);
and part of the refrigerated air (AR) spread in the interior
of the intermediate chamber (3) being sequentially di-
rected to the interior of the refrigerated chamber through
said side openings (21) of said air diffuser (2).
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Description

Field of the Invention

[0001] The present invention refers to a refrigerator
provided with air distribution system and, more specifi-
cally, an air distribution system capable of evenly distrib-
uting refrigerated air throughout the interior of a refriger-
ated chamber.

Background of the Invention

[0002] A number of refrigerator models, each provided
with their own refrigerated air system, are already known
from the state of the art. Generally speaking, such sys-
tems usually comprise ducts funneling and sending the
refrigerated air coming from the refrigeration unit to the
interior of a climatized chamber through communication
openings.
[0003] Conventionally, most of the state-of-the-art re-
frigerators comprise refrigerated air distribution openings
disposed along the vertical extension of the rear wall of
the refrigerated chamber. Thus, the refrigerated air is dis-
tributed from the said rear wall of the refrigerated cham-
ber in horizontal direction, travelling in a practically rec-
tilinear pathway.
[0004] Such solutions are particularly useful when the
refrigerated chamber of a refrigerator has small dimen-
sions, or also, when same is not completely filled because
after all a small number of items to be refrigerated can
be disposed near the rear wall so as to be directly ex-
posed to a refrigerated air stream coming from the air
distribution system.
[0005] Nevertheless, when referring to a refrigerator
with a refrigerated chamber is of large proportions, or
also when same is totally filled, those items to be refrig-
erated are exposed to an heterogeneous refrigeration
since all items disposed near the rear wall will end up
blocking the efficient passage of refrigerated air to more
distant areas and consequently those items placed closer
to the front are not appropriately refrigerated.
[0006] In theory and aiming at solving this problem, it
would be possible to increase the refrigeration capacity
of the refrigerator. However, it is known that such oper-
ation may cause excessive refrigeration of those items
placed near the rear wall, thereby causing some damage
such as freezing of liquid substances.
[0007] Hence, seeking for an alternative solution for
distributing refrigerated air in the interior of a refrigerated
chamber of a refrigerator, document CN201992937 dis-
closes a multidirectional air-distributing system disposed
in an intermediate layer of the rear wall of a refrigerator,
comprising side and top openings for supplying refriger-
ated air to the interior of a refrigerating chamber. Such
an embodiment aims at obtaining a homogenous refrig-
eration wherein the items disposed at the bottom of the
refrigerated chamber does not block the passages of the
refrigerated air stream coming from the air-distribution

system.
[0008] Nevertheless, the air distribution system of said
document CN201992937 does not provide any solution
to allow for a proportional refrigerated air distribution be-
tween said side openings once same are disposed along
the vertical extension of the rear wall of the refrigerated
chamber. By this way, considering that the refrigerated
air flow is supplied by an air injection system, such as a
fan (usually disposed at the top portion of the rear wall
of the climatized chamber), the side openings disposed
above will receive much more refrigerated air than the
openings disposed below so that a more effective ho-
mogenous distribution of the refrigerated air is not
achieved.
[0009] On the other hand, document WO02011110648
refers to a refrigerator provided with an air distribution
system, comprising multiple air distribution structures
having deflectors for directing air towards distribution
openings conventionally disposed along the vertical ex-
tension of the rear wall of the refrigerating chamber.
[0010] This means that the present state of the art com-
prises air distribution systems capable of laterally and
not equally distributing refrigerated air as exemplified in
CN201992937, and air-distribution systems capable of
vertically/rectilinearly and equally distributing refrigerat-
ed air, as exemplified in WO2011110648.
[0011] Nevertheless, the present state of the art does
not teach any solution that synergistically encompasses
these two solutions. Based on this scenario, the present
invention is developed.

Objects of the Invention

[0012] Hence, one of the objects of the present inven-
tion is to provide a refrigerator comprising an air distri-
bution system specially containing means to allow for a
homogenous refrigerated air distribution throughout the
interior of a climatized chamber, irrespectively of its size
and irrespectively of the amount of items stored therein.
[0013] Further an object of the present invention is to
provide a refrigerator that prevents liquid products from
being frozen, particularly those disposed at the bottom
of the interior of the refrigerated chamber.
[0014] Yet another object of the present invention is to
provide a refrigerator that rapidly cools the items dis-
posed at the front of the interior of the refrigerated cham-
ber.

Summary of the Invention

[0015] These and other objects of the present invention
are entirely achieved by means of the refrigerator pro-
vided with air distribution system, which comprises at
least one refrigerated chamber composed of at least one
structural wall and at least one air diffuser secured to
said structural wall, wherein a intermediate chamber de-
fined between said structural wall and said air diffuser is
further included therein.
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[0016] According to the present invention, said struc-
tural wall comprises a plurality of air deflectors and at
least one hole for forced reception of refrigerated air. Said
air diffuser comprises in turn a plurality of side openings
aligned in at least two vertical sequences.
[0017] In this sense, it is observed that part of the re-
frigerated air coming from the hole is firstly directed to
the air deflectors of the structural wall in order to be
spread in the interior of the intermediate chamber and
sequentially directed to the interior of the refrigerated
chamber through said side openings of the air diffuser.
[0018] In a preferred embodiment, said air diffuser fur-
ther comprises at least one upper opening which also
receives a refrigerated air flow. More preferably, said air
diffuser can further comprise at least one inner opening
which also receives refrigerated air flow.
[0019] Most preferably said air deflectors are of an es-
sentially curved configuration.

Brief Description of Drawings

[0020]

Fig. 1 illustrates an embodiment of the refrigerated
air deflector in accordance with the present inven-
tion;
Fig. 2 illustrates a refrigerated air deflector in accord-
ance with the present invention;
Fig. 3 illustrates an exploded perspective view of the
deflector and diffuser which are part of the air distri-
bution system in accordance with the present inven-
tion; and
Figs. 4A and 4B illustrate the refrigerated air distri-
bution in the interior of the refrigerator in accordance
with the present invention.

Brief Description of the Invention

[0021] According to some concepts and objects of the
present invention, a refrigerator provided with an air-dis-
tribution system specifically designed to allow for homog-
enous refrigeration throughout the interior of the refrig-
erated chamber of the refrigerator and consequently of
all items stored therein is disclosed.
[0022] Particularly, said refrigerator comprises at least
one structural wall 1 and at least one air diffuser 2 secured
to said structural wall 1 so as to define at least one inter-
mediate chamber 3.
[0023] Said structural wall 1 further comprises a plu-
rality of air deflectors 11 and at least one hole 12 for
forced reception of refrigerated air. An air diffuser 2 in
turn comprises a plurality of side openings 21 aligned in
at least two vertical sequences 22.
[0024] In this sense, part of the refrigerated air AR com-
ing from said hole 12 is firstly directed to air deflectors
11 of the structural wall 1 such that it can be spread in
the interior of the intermediate chamber 3. Part of this
refrigerated air AR that is spread in the interior of the

intermediate chamber 3 is then sent to the interior of the
refrigerated chamber through side openings 21 of the air
diffuser 2.
[0025] More specifically, the air flow supplied by said
hole 2 may by fan action be vertically displaced down-
wardly to contact the first deflectors 11. Such contact
creates an intermediate reflux retaining part of the refrig-
erated air flow before same is directed to a side opening
21 to allow the remnant to go on downwardly vertically
in the direction of the other air deflectors 11, as illustrated
in Fig. 3.
[0026] Preferably, and as shown in Fig. 4, each air de-
flector 11 is aligned and cooperates with a side opening
21 such that all side openings 21 receive a proportional
amount of refrigerated air. More preferably, said air de-
flectors 11 have a specific configuration, which is prefer-
ably curved, to divert the air flow directly to the side open-
ings.
[0027] The process proceeds until the air flow reaches
the last air deflectors 11 disposed at the lower end of the
structural 1. Thus, the construction shown in Fig. 2 allows
for the refrigerated air flow supplied by said hole 12 to
be proportionally distributed by said several side open-
ings 21 instead of favoring the opening disposed at the
upper end of said structural wall 1 as known from the
state of the art.
[0028] In a preferred embodiment, in order to obtain a
better distribution of the refrigerated air, said air diffuser
2 further comprises at least one upper portion 23 that
also receives a refrigerated air flow. Further, more pref-
erably, said air flow 2 may also comprise at least one
inner opening 24 which also receives the refrigerated air.
[0029] As formerly said, the use of a refrigerated air
distribution system in a refrigerator in accordance with
the present invention makes it possible to uniformly re-
frigerate those items placed in the interior of the refrig-
erator even when it is near its maximum storage capacity.
[0030] This is because in this specific case, blocking
of the refrigerated air flow by the products arranged at
the bottom of the inner housing will be avoided and as
such the products positioned closer to the front are ap-
propriately refrigerated. Furthermore, since said prod-
ucts at the bottom do not receive a disproportional
amount of refrigerated air they will not be excessively
refrigerated and then will not freeze in the case of liquid
products.
[0031] The present invention is thus extremely useful
when applied to refrigerators specifically intended to cool
beverages, including those commonly found in stores.
As mentioned above, beverages positioned in the front
portion of the interior of a refrigerator are well refrigerated
when placed at the bottom, thereby avoiding the incon-
veniences of maldistribution of refrigerated air.
[0032] Therefore, when using the air distribution sys-
tem in a refrigerator in accordance with the present in-
vention, a very effective construction is achieved since
all products placed anywhere in the interior of the refrig-
erator are equally refrigerated.
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[0033] Having described an example of preferred em-
bodiment of the present invention, it is to be understood
that the scope thereof contemplates other variations
which should be limited only by the contents of the claims,
including all possible equivalents.

Claims

1. Refrigerator provided with air distribution system,
characterized in that it comprises:

at least one refrigerated chamber constituted by
at least one structural wall (1) and at least one
air diffuser (2) secured to said structural wall (1);
at least one intermediate chamber (3) defined
between said structural wall (1) and said air dif-
fuser (2);
said structural wall (1) comprising a plurality of
air deflectors (11) and at least one hole (12) for
forced reception of refrigerated air;
said air diffuser (2) comprising a plurality of side
openings (21) aligned in at least two vertical se-
quences (22);
part of the refrigerated air (AR) coming from said
hole (12) being firstly directed to air deflectors
(11) of the structural wall (1) so as to be spread
in the interior of the intermediate chamber;
part of the refrigerated air (AR) spread in the
interior of the refrigerated chamber (3) being se-
quentially directed to the interior of the refriger-
ated chamber through side openings (21) of said
air diffuser (2).

2. Refrigerator, in accordance with claim 1, character-
ized in that said air diffuser (2) further comprises at
least one upper opening (23).

3. Refrigerator, in accordance with claim 1, character-
ized in that said air diffuser (2) further comprises at
least one lower opening (24).

4. Refrigerator, in accordance with claim 1, character-
ized in that at least one air deflector (11 of said struc-
tural wall (1) cooperates with at least one side open-
ing (21) of said air diffuser (2).

5. Refrigerator, in accordance with claim 1, character-
ized in that said air deflectors (11) of the structural
wall (1) comprise an essentially curved configura-
tion.
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