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(57) Abstract: The present invention relates to a shield (1) for use with a shelf

(2) in a refrigeration appliance (3) comprising an upper shelf-support (6) and a

lower shelf-support (7) which are successively provided one above the other,
an evaporator cover (8) which includes upper outlets (9) arranged to discharge

cooling air towards a lower side of a shelf (2) supported by the upper shelf-
support (6) and lower outlets (10) arranged to discharge cooling air towards a
lower side of a shelf (2) supported by the lower shelf-support (7).
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Description
SHIELD FOR USE WITH A SHELF IN A REFRIGERATION APPLIANCE

[0001]

[0002]

[0003]

[0004]

[0005]

The present invention relates to a shelf for use in a refrigeration appliance.
The present invention particularly relates to a shelf which has a phase
change material (pcm). The present invention more particularly relates to a
cooling facility for regulating an air flow via an evaporator towards a shelf
which has a phase change material.

The no-frost technology constitutes an effective method of reducing
humidity in a refrigeration compartment to prevent formation of frost on the
inner walls thereof and on the articles stored therein. A refrigeration
appliance utilizing the no-frost technology typically includes a compartment
for accommodating the articles to be refrigerated,

a refrigeration circuit which includes an evaporator disposed at a location
outside the refrigeration compartment and a circulation duct for conveying
by means of a fan the air inside the refrigeration compartment towards the
evaporator, and for subsequently discharging the air into the refrigeration
compartment. Thereby, the moisture in the circulated air freezes on the
surface of the evaporator as the refrigerant evaporates. During the
circulation of the air, heat is also transferred with the circulated air from the
articles stored in the refrigerating compartment to the evaporator through
convection. As the moisture in the circulated air freezes on the surface of
the evaporator, the proper functioning of the evaporator starts degrading.
Therefore, the evaporator must be eventually defrosted.

During a power outage, a compressor of the refrigeration circuit and the
fan stops, in turn, the temperature inside the refrigeration compartment
starts increasing. Consequently, an actual expiration date of the articles
gets closer so that these are likely to be spoiled or poisonous before being
consumed by a user.

It is common practice to utilize phase change materials to retard a
temperature increase inside the refrigeration compartment during power
outage. Thereby, a power outage period can be safely bridged.

Several techniques have been devised to utilize phase change materials in

refrigeration appliances. In a commonly known technique the phase
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change material is filled into a shelf which carries the articles.

WO 97/45685 discloses a domestic refrigerator which has a freezer
compartment and a fresh food compartment. The freezer compartment is
provided with a rack including a phase change material. In case of power
outage the user replaces a rack of the fresh food compartment with the
rack of the freezer compartment which includes the phase change
material.

In general, it is preferred to utilize a phase change material which has a
large heat capacity. Thereby, large amounts of thermal energy can be
stored and the articles can be effectively prevented from undergoing a
temperature rise. However, a phase change material having a large heat
capacity must be sufficiently cooled in order to achieve its full effect. Thus,
there is a risk that the articles are excessively refrigerated if the phase
change material is cooled intensively.

An objective of the present invention is to provide a cooling facility for use
with a shelf in a refrigeration appliance which overcomes the
aforementioned drawbacks of the prior art and which enables effective and
efficient cooling of a phase change material inside a shelf without
compromising proper refrigeration of the articles placed thereon.

This objective has been achieved by the shield according to the present
invention as defined in claim 1, the shelf assembly according to the
present invention as defined in claim 4, and the refrigeration appliance
according to the present invention as defined in claim 6. Further
achievements have been attained by the subject-matters respectively
defined in the dependent claims.

The shield of the present invention is suitable for use with a shelf in a
refrigeration appliance, in particular a domestic refrigerator. The shelf
comprises a phase change material. The refrigeration appliance of the
present invention comprises an upper shelf-support and a lower
shelf-support which are successively provided one above the other, an
evaporator cover which includes upper outlets which are arranged to
discharge cooling air towards a lower side of a shelf which is supported by

the upper shelf-support and lower outlets which are arranged to discharge
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cooling air towards a lower side of a shelf which is supported by the lower
shelf-support. The shield of the present invention comprises a mounting
portion which is configured to detachably attach to a rear side of the shelf
and a cover portion which is configured to abut against the evaporator
cover, wherein a size and a shape of the cover portion is configured such
that when the shelf is supported by the upper shelf-support, the lower
outlets are obstructed by a lower part of the cover portion and the upper
outlets remain unobstructed, and when the shelf is supported by the lower
shelf-support, the upper outlets are obstructed by an upper part of the
cover portion and the lower outlets remain unobstructed.

In an embodiment, the shield and the shelf can be mounted by
compression fit. Thereby, a user having ordinary skills can easily
assemble the shield and the shelf.

In another embodiment, the shelf includes a phase change material which
has a liquid/solid phase change temperature in a range of 1°C to 5°C.
Thereby, the shelf is particularly suited for the use in a fresh food
compartment.

By virtue of the shield, only a lower side of the shelf is subjected to a
cooling air flow regardless of a position of the shelf. Thereby, the shelf can
be effectively and more efficiently cooled at relatively high flow rates of
cooling air. Moreover, the lower side of the shelf can be always cooled
under the same conditions so that the phase change material can rapidly
achieve its full effect. Thereby, the articles can be reliably prevented from
undergoing a temperature rise in case of power outage. Also by virtue of
the cover portion of the shield, the articles can be prevented from being
excessively refrigerated since the cooling air is exclusively directed to a
lower side of the shelf. By the present invention a shield has been
provided which is easy to install, maintenance-free, and cost effective.
Most importantly, the usability of the shelf has been improved without
degrading a cooling process of the phase change material and the articles.
Additional advantages of the shield according to the present invention and
the refrigeration appliance of the present invention will become apparent

with the detailed description of the embodiments with reference to the
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accompanying drawings in which:

[0015] Figure 1 —is a schematic partial front view of a refrigeration appliance
according to an embodiment of the present invention, showing an
intermediate shelf assembly being supported by an upper shelf-support;

[0016] Figure 2 —is a schematic partial front view of the refrigeration appliance
according to an embodiment of the present invention, showing the
intermediate shelf assembly being supported by a lower shelf-support;

[0017] Figure 3 - is a schematic partial perspective view of the refrigeration
appliance according to an embodiment of the present invention, showing
the intermediate shelf assembly being supported by the upper
shelf-support;

[0018] Figure 4 - is a schematic partial perspective view of the refrigeration
appliance according to an embodiment of the present invention, showing a
shield and the intermediate shelf prior to assembly;

[0019] Figure 5 - is a schematic partial enlarged perspective view of the shield of
the shelf assembly according to an embodiment of the present invention;

[0020] Figure 6 —is a schematic partial enlarged perspective view of the shelf
assembly according to an embodiment of the present invention;

[0021] Figure 7 —is a schematic partial perspective view of the refrigeration
appliance according to an embodiment of the present invention, showing
the intermediate shelf assembly being supported by the upper
shelf-support;

[0022] Figure 8 —is a schematic partial perspective view of the refrigeration
appliance according to an embodiment of the present invention, showing
the intermediate shelf assembly being supported by the lower
shelf-support;

[0023] Figure 9 —is a schematic partial front view of the refrigeration appliance
according to an embodiment of the present invention, showing the
intermediate shelf assembly being removed,;

[0024] Figure 10 - is a schematic partial front view of the refrigeration appliance
according to an embodiment of the present invention, showing the
intermediate shelf assembly being supported by the upper shelf-support;

[0025] Figure 11 —is a schematic partial front view of the refrigeration appliance
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according to an embodiment of the present invention, showing the
intermediate shelf assembly being supported by the lower shelf-support;
Figure 12 - is a schematic partial perspective rear view of the refrigeration
appliance according to an embodiment of the present invention, showing
the intermediate shelf assembly being supported by the upper
shelf-support, and the solid arrows showing a flow direction of cooling air
in a duct.

The reference signs appearing on the drawings relate to the following
technical features.

1. Shield

2. Shelf

2" Shelf

2" Shelf

3. Refrigeration appliance

4. Phase change material (pcm)
5. Refrigeration compartment
5a. Freezer compartment

5b. Fresh food compartment
6. Upper shelf-support

7. Lower shelf-support

8. Evaporator cover

9. Upper outlets

9" Upper outlets

9" Upper outlets

10. Lower outlets

10" Lower outlets

10" Lower outlets

11. Mounting portion

12. Cover portion

13. Slot

14. Upper ribbed surface

15. Lower ribbed surface

16. Shelf assembly
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[0050] 17. Chamber

[0051] 18. Shelf body

[0052] 19. Duct

[0053] 20. Fan assembly

[0054] The shield (1) is suitable for use with a shelf (2) in a refrigeration appliance
(3), in particular a domestic refrigerator (3) (Figs. 1 to 12). The shelf (2)
comprises a phase change material (4) (Fig. 6).

[0055] The refrigeration appliance (3) comprises a refrigeration compartment (5,
5a, 5b) (Figs. 1 to 12).

[0056] The refrigeration appliance (3) of the present invention comprises an
upper shelf-support (6) and a lower shelf-support (7) which are
successively provided one above the other, an evaporator cover (8) which
includes upper outlets (9) which are arranged to discharge cooling air
towards a lower side of a shelf (2) which is supported by the upper
shelf-support (6) and lower outlets (10) which are arranged to discharge
cooling air towards a lower side of a shelf (2) which is supported by the
lower shelf-support (7) (Figs. 1 to 12).

[0057] The shield (1) of the present invention comprises a mounting portion (11)
which is configured to detachably attach to a rear side of the shelf (2) and
a cover portion (12) which is configured to abut against the evaporator
cover (8), wherein a size and a shape of the cover portion (12) is
configured such that when the shelf (2) is supported by the upper
shelf-support (6), the lower outlets (10) are obstructed by a lower part of
the cover portion (12) and the upper outlets (9) remain unobstructed, and
when the shelf (2) is supported by the lower shelf-support (7), the upper
outlets (9) are obstructed by an upper part of the cover portion (12) and
the lower outlets (10) remain unobstructed (Figs. 1 to 12). Thereby,
regardless of a position of the shelf (2), only a lower side thereof is
subjected to a cooling air flow and the articles are prevented from being
excessively refrigerated. Thus, the shelf (2) can be efficiently cooled at a
predetermined rate even when the user changes a position of the shelf (2).
Consequently, in case of power outage, the articles can be reliably

prevented from undergoing a temperature rise (Figs. 10 and 11).



WO 2015/127977 PCT/EP2014/053870

[0058]

[0059]

[0060]

[0061]

[0062]

7111

In an embodiment, the mounting portion (11) has a slot (13) into which the
rear side of the shelf (2) can be detachably attached by compression fit
(Figs. 4 to 6). Thereby, the shield (1) and the shelf (2) can be easily
assembled together by a user having ordinary skills.

In a version of this embodiment, the slot (13) has an upper ribbed surface
(14) and a lower ribbed surface (15) which are configured to respectively
abut against the upper surface and the lower surface of the shelf (2) (Figs.
4 to 5). Thereby, a grip between the shield (1) and the shelf (2) has been
improved.

The shelf assembly (16) of the present invention comprises the shield (1)
and the shelf (2) (Figs. 4 to 6). A chamber (17) which is fillable with a
phase change material (4) is arranged into a body (18) of the shelf (2) (Fig.
6). The shelf (2) is slidably mountable to either one of the upper
shelf-support (6) and the lower shelf-support (7) (Figs. 1 to 3).

In another embodiment, the phase change material (4) has a liquid/solid
phase change temperature in a range of 1 °C to 5 °C. In this embodiment,
the shelf (2) is particularly suitable for use in fresh food compartment.
The refrigeration appliance (3) of the present invention is not limited to a
single group consisting of the upper shelf-support (6) and the lower
shelf-support (7). Thus, the present invention is applicable to a plurality of
such groups. The refrigeration appliance (3) of the present invention
comprises one or more than one group of shelf-supports (6,7), wherein
each group has an upper shelf-support (6) and a lower shelf-support (7)
which are successively arranged one above the other, and wherein the
groups are successively arranged one above the other, an evaporator
cover (8) which includes one or more than one group of upper outlets (9)
and lower outlets (10), wherein in each group, the upper outlets (9) are
arranged to discharge cooling air towards a lower side of a shelf (2) which
is supported by the upper shelf-support (6) of the respective group, and
the lower outlets (10) are arranged to discharge cooling air towards a
lower side of a shelf (2) which is supported by the lower shelf-support (7)
of the respective group and one or more than one shelf assembly (16) as

defined in claim 4 or 5.
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For a better illustration of the groups, the drawings show only one shield
(1) which is fitted to a shelf (2), in particular the intermediate shelf (2)
(Figs. 1 to 12). However, in the present invention a shield (1) can be fitted
to an upper shelf (27) and a lower shelf (27°) (Figs. 9 to 11).

In another embodiment, the refrigeration appliance (3) comprises three
groups of shelf-supports (6, 7) and three shelf assemblies (16), wherein
each shelf assembly (16) is provided for use with a respective group of
shelf-supports (6, 7) (Figs. 1 to 12).

In another embodiment, the upper outlets (9) and the lower outlets (10) of
each group respectively include two air discharge openings.

In a version of this embodiment, discharge openings are symmetrically
arranged on the left side and the right side of the evaporator cover (8) (Fig.
9).

In another embodiment, the refrigeration appliance (3) comprises a freezer
compartment (5a) and a fresh food compartment (5b), wherein said one or
more than one group of shelf-supports (6-7) are arranged into the fresh
food compartment (5b) (Figs. 1 to 3).

In another embodiment, the evaporator cover (8) has a duct (19) which is
formed on its rear part and a fan assembly (20) which is built into its upper
part. In this embodiment, the fresh food evaporator is arranged in
heat-exchange with the air in the duct (19). In addition, the upper outlets
(9) and the lower outlets (10) are arranged in fluid communication with the
duct (19). In operation, the fan assembly (20) draws the air out of the fresh
food compartment (5b) into the duct (19) so as to circulate the air via the
fresh food evaporator into the fresh food compartment (5b). The air is only
discharged through the upper outlets (9) and lower outlets (10) which are
not obstructed by the shield (1).

By the present invention, a shield (1) has been provided which is easy to
install, maintenance-free, and cost effective. Most importantly, by virtue of
the shield (1), the usability of the shelf (2) has been improved while also
securing a desired efficiency of the cooling process of the phase change

material and safeguarding proper refrigeration of the articles.
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Claims

1.

4.

A shield (1) suitable for use with a shelf (2) in a refrigeration appliance (3), in
particular a domestic refrigerator (3), wherein the shelf (2) comprises a phase
change material (4), and the refrigeration appliance (3) comprises a
refrigeration compartment (5, 5a, 5b), an upper shelf-support (6) and a lower
shelf-support (7) which are successively provided one above the other, an
evaporator cover (8) which includes upper outlets (9) which are arranged to
discharge cooling air towards a lower side of a shelf (2) which is supported by
the upper shelf-support (6) and lower outlets (10) which are arranged to
discharge cooling air towards a lower side of a shelf (2) which is supported by
the lower shelf-support (7),

characterized in that

- a mounting portion (11) which is configured to detachably attach to a rear
side of the shelf (2) and

- a cover portion (12) which is configured to abut against the evaporator cover
(8), wherein a size and a shape of the cover portion (12) is configured such
that

when the shelf (2) is supported by the upper shelf-support (6), the lower outlets
(10) are obstructed by a lower part of the cover portion (12) and the upper
outlets (9) remain unobstructed and

when the shelf (2) is supported by the lower shelf-support (7), the upper outlets
(9) are obstructed by an upper part of the cover portion (12) and the lower
outlets (10) remain unobstructed.

The shield (1) according to claim 1, characterized in that the mounting portion
(11) has a slot (13) into which the rear side of the shelf (2) can be detachably
attached by compression fit.

The shield (1) according to claim 2, characterized in that the slot (13) has an
upper ribbed surface (14) and a lower ribbed surface (15) which are configured
to respectively abut against the upper surface and the lower surface of the
shelf (2).

A shelf assembly (16) for use in a refrigeration appliance (3), in particular a
domestic refrigerator (3), wherein the refrigeration appliance (3) comprises a

refrigeration compartment (5, 5a, 5b), an upper shelf-support (6) and a lower
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shelf-support (7) which are successively provided one above the other, an
evaporator cover (8) which includes upper outlets (9) which are arranged to
discharge cooling air towards a lower side of a shelf (2) which is supported by
the upper shelf-support (6) and lower outlets (10) which are arranged to
discharge cooling air towards a lower side of a shelf (2) which is supported by
the lower shelf-support (7), the shelf assembly (16) comprising

-a shelf (2) for carrying articles to be refrigerated, wherein the shelf (2) is
slidably mountable to either one of the upper shelf-support (6) and the lower
shelf-support (7),

- a chamber (17) which is fillable with a phase change material (4), wherein the
chamber (17) is arranged into a body (18) of the shelf (2),

characterized in that a shield (1) as defined in any one of claims 1 to 3.

5. The shelf assembly (16) according to claim 4, characterized in that the phase
change material (4) has a liquid/solid phase change temperature in a range of
1°Cto5°C.

6. A refrigeration appliance (3), in particular a domestic refrigerator (3) comprising
a refrigeration compartment (5, 5a, 5b),
characterized in that
- one or more than one group of shelf-supports (6,7), wherein each group has
an upper shelf-support (6) and a lower shelf-support (7) which are successively
arranged one above the other, and wherein the groups are successively
arranged one above the other,

- an evaporator cover (8) which includes one or more than one group of upper
outlets (9) and lower outlets (10), wherein in each group, the upper outlets (9)
are arranged to discharge cooling air towards a lower side of a shelf (2) which
is supported by the upper shelf-support (6) of the same respective group, and
the lower outlets (10) are arranged to discharge cooling air towards a lower
side of a shelf (2) which is supported by the lower shelf-support (7) of the same
respective group and

- one or more than one shelf assembly (16) as defined in claim 4 or 5.

7. The refrigeration appliance (3) according to claim 6, characterized in that three
groups of shelf-supports (6, 7) and three shelf assemblies (16), wherein each

shelf assembly (16) is provided for use with a respective group of
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shelf-supports (6, 7).

The refrigeration appliance (3) according to claim 6 or 7, characterized in that
the upper outlets (9) and the lower outlets (10) of each group respectively
include two air discharge openings.

The refrigeration appliance (3) according to any one of claim 6 to 8,
characterized in that a freezer compartment (5a) and a fresh food
compartment (5b), wherein said one or more than one group of shelf-supports
(6-7) are arranged into the fresh food compartment (5b).

The refrigeration appliance (3) according to claim 9, characterized in that the
evaporator cover (8) has a duct (19) which is formed at a rear part thereof, and
a fan assembly (20) which is built-in at an upper part thereof, wherein a fresh
food evaporator is arranged in heat-exchange with the air in the duct (19),
wherein the upper outlets (9) and the lower outlets (10) are arranged in fluid
communication with the duct (19), and wherein the fan assembly (20) is
configured to draw the air out of the fresh food compartment (5b) into the duct
(19) so as to circulate the cooling air via the fresh food evaporator and through
the upper outlets (9) and the lower outlets (10) into the fresh food compartment
(5b).
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