Office de la Propriete Canadian CA 2829253 A1 2011/09/15

Intellectuelle Intellectual Property
du Canada Office (21) 2 829 253
v organisme An agency of 12y DEMANDE DE BREVET CANADIEN
d'Industrie Canada Industry Canada CANADIAN PATENT APPLICATION
13) A1
(86) Date de dépét PCT/PCT Filing Date: 2011/03/10 (51) Cl.Int./Int.Cl. F25D 17/06 (2006.01),
(87) Date publication PCT/PCT Publication Date: 2011/09/15 F250 23/06(2000.01)

. . : _ (71) Demandeur/Applicant:
(85) Entree phase nationale/National Entry: 2013/09/06 ORRELL LIMITED. IE

(86) N° demande PCT/PCT Application No.: EP 2011/053653
(72) Inventeur/Inventor:
(87) N publication PCT/PCT Publication No.: 2011/110648 LENNON, EOQIN, IE

(30) Priorité/Priority: 2010/03/10 (IE $2010/0143) (74) Agent: MCMILLAN LLP

(54) Titre : ARMOIRE REFRIGEREE
(54) Title: A REFRIGERATION CABINET

(57) Abrégée/Abstract:
A refrigeration cabinet (60) has an insulated body (2) comprising a rectangular base (3) with an upstanding front wall (4), rear wall
(5) and end walls (6, 7) interconnecting the front wall (4) and rear wall (5). The body (2) forms an open-topped product chamber

<o
Sy SR VEEEEN
.l.!.\‘\-c.c..--.
. N r
R e [ [ [
T
o

‘ l an a d a http:/opic.ge.ca + Ottawa/Gatineau K1A 0C9 - hmp./cipo.ge.ca o p1C
OPIC - CIPO 191




CA 2829253 A1 2011/09/15

en 2 829 253
13) A1

(57) Abrege(suite)/Abstract(continued):
(3). A clear glass or clear plastics lid Is mounted by hinges at a top of the rear wall (5) to close the product chamber (8) whilst at the

same time allow customers to view chilled or frozen merchandise on display within the product chamber (8). At one end of the body
(2) a refrigeration unit (12) Is provided for generating a climate control cold air stream for circulation through the product chamber
(3) In order to maintain the merchandise In the product chamber (8) In a chilled or frozen condition as required. An air distribution
Insert (68) Is demountably secured in the product chamber (8) and cooperates with an inner liner (66) of the Insulated body (2) to
form air circulation ducts for delivery of the cold air stream generated by the refrigeration unit (12) to and from the product chamber
(3) to circulate the climate control cold air stream through the product chamber (8) in a controlled manner between a bottom and a

top of the product chamber (8).
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(57) Abstract: A refrigeration cabinet (60)
has an 1nsulated body (2) comprising a rect-
angular base (3) with an upstanding front
wall (4), rear wall (5) and end walls (6, 7) In-
terconnecting the front wall (4) and rear wall
(5). The body (2) forms an open-topped
product chamber (8). A clear glass or clear
plastics lid 1s mounted by hinges at a top of
the rear wall (5) to close the product cham-
ber (8) whilst at the same time allow cus-
tomers to view chilled or frozen merchandise
on display within the product chamber (8).
At one end of the body (2) a refrigeration
unit (12) 1s provided for generating a climate
control cold air stream for circulation
through the product chamber (8) mn order to
maintain the merchandise in the product
chamber (8) m a chilled or frozen condition
as required. An air distribution msert (68) 1s
demountably secured in the product chamber
(8) and cooperates with an inner liner (66) of
the insulated body (2) to form air circulation
ducts for delivery of the cold air stream gen-
erated by the refrigeration unit (12) to and
from the product chamber (8) to circulate the
climate control cold air stream through the

product chamber (8) in a controlled manner between a bottom and a top of the product chamber (8).
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“A Refrigeration Cabinet”
Introduction
5 This invention relates to refrigeration cabinets.
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The invention is particularly concerned with commercial refrigeration cabinets of the
type used in retail outlets for the storage and display of frozen products for sale.
Typically such cabinets comprise a product chamber having an associated
refrigeration system with an evaporation coil which is wound about the sidewalls of
the product chamber for chilling the product chamber. To promote good heat
transfer the inner wall or liner of the cabinet about which the evaporator coils is
typically of aluminium material. During operation frost will gradually build up on the
inner sidewalls of the cabinet and must be removed. This is generally done by
either passing hot refrigerant gases through the evaporator coil, or by means of
electric heating elements mounted on the sidewalls. However, a major
disadvantage of this system is the fact that the interior of the cabinet is heated
during the defrost cycle and this may at least partially defrost the goods within the
cabinet which is undesirable. Also, after the defrost cycle has been completed,
increased energy is required to bring the temperature within the cabinet back down
to the desired storage temperature. Further, to allow for the rise in temperature
within the cabinet during each defrost cycle, the refrigeration apparatus in normal
operation may be set to cool the cabinet interior to about -24°C rather than about -
20°C which is the desired storage temperature for the goods stored within the
cabinet. Thus, there is considerable energy wastage during the normal running of

these cabinets.

The present invention is directed towards overcoming these problems.

Summary of the Invention

According to the invention there is provided a refrigeration cabinet including:

a product chamber;
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means for generating a climate control cold air stream;

air delivery means for delivering said climate control cold air stream through
the product chamber in a controlled manner, the air delivery means having
an air inlet communicating with a lower portion of the product chamber and
an air outlet communicating with the product chamber above the air inlet.

In one embodiment of the invention the air outlet communicates with an upper

portion of the product chamber.

In another embodiment the air delivery means includes an air inlet duct formed in a
side wall of the product chamber at the lower portion of the product chamber and
an air outlet duct formed in the side wall of the product chamber at an upper portion
of the product chamber, the air inlet duct having an air inlet opening communicating
with the product chamber and the air outlet duct having an air outlet opening
communicating with the product chamber, each air duct being connected to the
means for generating a climate control cold airstream for circulating said climate

control cold airstream through the product chamber.

In another embodiment the air inlet comprises an air inlet duct extending at least
partially about the lower portion of the product chamber and the air outlet
comprises an air outlet duct extending at least partially about the upper portion of
the product chamber, each air duct having a plurality of openings communicating
with the product chamber for through-passage of air between said duct and the
product chamber, and each air duct communicating with the means for generating

a climate control cold air stream.

In another embodiment the air delivery means includes an air distribution insert
mounted in the product chamber, an exterior of the insert cooperating with an inner
wall of the product chamber to define the air ducts, the air distribution insert having
openings for through passage of air between the ducts and the product chamber.

In another embodiment the air distribution insert is demountably secured in the



CA 02829253 2013-09-06

WO 2011/110648 PCT/EP2011/033653

10

15

20

25

30

product chamber.

In another embodiment the cabinet comprises an outer casing, a liner forming the
product chamber mounted within the outer casing and spaced-apart therefrom,
insulation material mounted between the outer casing and the liner, the air distribution
insert being mounted within the liner and cooperating with the liner to form the air inlet

duct and the air outlet duct.

In another embodiment a sealing element is mounted between the liner and the
insert between air inlet openings at a bottom of the air distribution insert and air outlet
openings at a top of the air distribution insert isolating the air inlet openings from the
air outlet openings to define the air inlet duct and air outlet duct between the liner and

the air distribution insert.

In another embodiment the sealing element is mounted on the liner.

In another embodiment the sealing element is mounted on the air distribution insert.

In another embodiment the liner has a base with upstanding side walls, a number of
air deflectors are mounted spaced-apart on the base and project upwardly therefrom,
the air distribution insert seating on said air deflectors, said air deflectors for
controlling distribution of cooling air to the air inlet duct openings of the air distribution

insert communicating with the product chamber.

In another embodiment the means for generating a climate control cold air stream is
a refrigeration unit including a refrigerant circulating system having a compressor, a
condenser, a throttle, an evaporator and a fan for delivering air across the evaporator
for generating the climate control cold air stream. Conveniently as the evaporator is

remote from the cabinet no heating of the cabinet interior occurs due to defrosting.

In another embodiment the refrigeration unit is mounted on a cassette which is
demountably engagable with the cabinet. Thus, conveniently for maintenance and
repair, the cassette can simply be removed and changed without interruption of the

cooling of the cabinet.
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Brief Description of the Drawings

The invention will be more clearly understood by the following description of some
embodiments thereof, given by way of example only, with reference to the

accompanying drawings, in which:

Fig. 1 is a perspective view of a refrigeration cabinet according to the invention;

Fig. 2 is a plan view of the refrigeration cabinet;

Fig. 3 is an exploded perspective view of the refrigeration cabinet;

Fig. 4 is an enlarged detail perspective view showing refrigeration apparatus for

the cabinet;

Fig. 5 is a perspective view of portion of another refrigeration cabinet according

to a second embodiment of the invention;

Fig. 6 is a sectional elevational view of the refrigeration cabinet shown in Fig. 5;

Fig. 7 is a perspective view of another refrigeration cabinet according to a third

embodiment of the invention;

Fig. 8 is an exploded perspective view of the refrigeration cabinet of Fig. 7;

Fig. 9 is a detail perspective view of an air distribution insert of the refrigeration

cabinet of Fig. 7;

Fig. 10 is a detail plan view of a liner forming an inner wall of the refrigeration

cabinet of Fig. 7;

Fig. 11 is a detail underneath plan view of the liner of Fig. 10;
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Fig. 12 is a detail perspective view of a refrigeration unit cassette of the

refrigeration cabinet of Fig. 7;

Fig. 13 is a view similar to Fig. 12 with portion of an evaporator casing of the

cassette removed,
Fig. 14 is a view similar to Fig. 9 showing air distribution insert;

Fig. 15 is a perspective view of another refrigeration cabinet according to a

fourth embodiment of the invention;

Fig. 16 is a side sectional elevational view of the refrigeration cabinet of Fig. 15
taken along the line XVI-XVI in Fig. 15;

Fig. 16 is a side sectional elevational view taken along the line XVII-XVII in Fig.
15;

Fig. 18 is a sectional elevational view of the refrigeration cabinet of Fig. 15; and

Fig. 19 is a sectional plan view of the refrigeration cabinet of Fig. 15.

Detailed Description of Preferred Embodiments

Referring to the drawings, and initially to Figs. 1 to 4 thereof, there is illustrated a
refrigeration cabinet according to the invention, indicated generally by the reference
numeral 1. The refrigeration cabinet 1 has an insulated body 2 comprising a
rectangular base 3 with an upstanding front wall 4, rear wall 5 and end walls 6, 7
interconnecting the front wall 4 and rear wall 5. The body 2 forms an open-topped
product chamber 8. A clear glass or clear plastics lid 9 is hingedly mounted by
hinges 10 at a top of the rear wall 5 to close the product chamber 8 whilst at the
same time allow customers to view chilled or frozen merchandise on display within
the product chamber 8. At one end of the body 2 a refrigeration unit 12 is provided
for generating a climate control cold air stream for circulation through the product
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chamber 8 in order to maintain the merchandise in the product chamber 8 in a chilled
or frozen condition as required. An air distribution insert 15 is demountably secured
in the product chamber 8 and cooperates with inner side walls 23 of the product
chamber 8 to form an air circulation duct for delivery of the cold air stream generated
by the refrigeration unit 12 to and from the product chamber 8 to circulate the climate

control cold air stream through the product chamber 8 in a controlled manner.

Referring now in particular to Fig. 3, the insert 15 has a bottom panel 16 with an
upstanding front panel 17, rear panel 18 and an end panel 19 interconnecting the
front panel 17 and rear panel 18 at one end. A step 20 is provided in the insert 15 at
one end to accommodate a complementary step within the product chamber 8 of the
cabinet body 2 which forms a housing for the refrigeration unit 12.

An outwardly projecting rim 22 at a top of the front panel 17, rear panel 18 and end
panel 19 engages and forms an airtight seal with the inner wall 23 of the cabinet body
2. Spaced below the rim 22 on the outer faces of each of the front panel 17 and rear
panel 18 is a pair of spaced-apart outwardly projecting sealing ribs 24. Each pair of
sealing ribs 24 extends parallel to the rim 22 between opposite ends of the insert 15.
At an outer face 26 of the end panel 19, the ribs 24 form an L-shaped projection {0
sealingly engage an inner face of the end wall 7 of the cabinet body 2. The ribs 24
cooperate with an inner side wall 23 of the cabinet body 2 to form air ducts for
delivery of conditioning air generated by the refrigeration unit 12 into and out of the
product chamber 8. Essentially, the rim 22 and ribs 24 divide the space between the
exterior of the insert 15 and the inner side wall 23 of the cabinet body 2 into a iower
air inlet duct 25 below the ribs 24 and an upper air outlet duct 27 between the ribs 24
and the rim 22. It will be appreciated that instead of having the ribs 24 on the insert
15, they could be provided on the inner wall 23 of the cabinet body 2.

A number of spaced-apart air inlet openings 28 in the front panel 17 and rear panel
18 below the ribs 24, and also optionally in the bottom panel 16, allow through-
passage of air supplied from the refrigeration unit 12 through the air inlet duct 25 into
the product chamber 8. Also, a plurality of spaced-apart air outlet openings 29 in the
front panel 17 and rear panel 18 between the ribs 24 and the rim 22 allow return of air
through the outlet duct 27 to the refrigeration unit 12.
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It will be noted in this case that a greater number of air outlet openings 29 are
provided at an end of the insert 15 remote from the refrigeration unit 12 than at the
end of the insert 15 adjacent the refrigeration unit 12. This helps promote a more

even flow of cooling air through the product chamber 8.

The refrigeration unit 12 is shown in more detail in Fig. 4. This comprises a cassetie
or tray 35 slidably mounted on the cabinet body 2. The refrigeration unit 12 has a
compressor 36, a condenser 37, a throttle (not shown), an evaporator 38 and a fan
39 for delivering air across the evaporator 38 and into the cooling air iniet duct 25.
The evaporator 38 and associated fan 39 are housed within an insulated casing 40.
Conveniently, the tray 35 can be removed from the cabinet body 2 for maintenance or
replacement. A power cable (not shown) can be plugged into a mains power supply

to drive the refrigeration unit 12.

In use, the insert 15 is mounted within the cabinet body 2. Merchandise for sale is
loaded into the product chamber 8. During a cooling cycle the fan 39 delivers air
across the evaporator 38 for cooling. The cooled air is then circulated through the air
inlet duct 25 and through the inlet openings 28 into the product chamber 8 for
maintaining the merchandise in a chilled or frozen state as required. The air stream
rises up through the product chamber 8 and exits through the outlet openings 29 at a
top of the product chamber 8 for recirculation through the air outlet duct 27 back to an
inlet of the fan 39 for further cooling and recirculation through the product chamber 8.
It will be noted that as the evaporator is located remote from the product chamber 8,
defrosting of the evaporator does not adversely affect the temperature within the
product chamber 8 and merchandise therein during the defrost cycle.

Advantageously in accordance with the present invention cold air is delivered into the
bottom of the product chamber 8 and is gradually displaced upwardly through the
product chamber 8 and drawn out at the top of the product chamber 8. A layer of
“warmer”® air tends to form immediately below the glass lid 9, above the air outlets, to
avoid the condensation and frosting on an underside of the lid which is a common
problem with this type of refrigeration cabinet. The cooling air is slowly fed through
the product chamber 8 to avoid any air turbulence at the lid. Further, the evaporator is
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remote from the product chamber 8 and frost will build up on the evaporator — not
within the product chamber 8. In addition, the provision of the refrigeration unit in a
compact self-contained cassette means it can be easily and quickly removed tor
maintenance and repair — simply being replaced by another cassette to avoid any
interruption to cooling of the product chamber 8 and possible damage to

merchandise therein.

Referring now to Figs. 5 and 6, there is shown anaother refrigeration cabinet according
to a second embodiment of the invention indicated generally by the reference
numeral 50. Parts similar to those described previously are assigned the same
reference numerals. In this case an air distribution insert 55 has a sealing element
formed by a sealing strip 52 provided on an exterior of a front panel 57 and a rear
panel 58 of the insert 55 to form the air inlet duct 25 and the air outlet duct 27. it will
be noted also that the air outlet openings 29 increase in size at the end of the insert
55 remote from the refrigeration unit 12. The refrigerated cabinet 50 operates In
similar fashion to the refrigerated cabinet 1 described previously.

Referring now to Figs. 7 to 13, there is shown another refrigeration cabinet according
to a third embodiment of the invention indicated generally by the reference numeral
60. This is largely similar to the refrigeration cabinets described previously and like
parts are assigned the same reference numerals. An insulated cabinet body 2 has
an inner liner 66. The liner 66 has an air inlet 67 which cooperates with an outlet
duct from the evaporator 38 for delivery of cooling air to an interior of the liner 66. An
inner air distribution insert 68 sits down into the liner 66. Horizontal ribs 69, 70
forming sealing elements extend inwardly from front and rear sidewalls of the liner 66
to engage front and rear outer sidewalls of the insert 68, thus defining the air ducting
for feeding the cool air into the bottom of the product chamber 8 and exhausting the
warmer air at the top of the product chamber 8. The lower ribs 69 engage the insert
68 just above rows of air inlet openings 73 at a bottom of front and rear side walls of
the insert 68. The upper ribs 70 engage the insert 68 above a row of outlet openings
74 adjacent a top of the insert 68.

Fig. 10 shows air deflectors 71 which project upwardly from a base 76 of the liner 66.
The insert 68 sits on and is supported by these air deflectors 71 and additional
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support walls 72. The air deflectors 71 distribute cooling air (as indicated by arrows)
from the refrigeration unit to the air inlet openings 73 on the insert 68 for an even
supply of cooling air to a bottom of the refrigeration cabinet 60 product chamber 8.

Referring in particular to Figs. 12 and 13, the refrigeration unit cassette 12 is shown
in more detail. The evaporator and fan are mounted within a foam casing 86 having
an air outlet 87 and a return air inlet 88. Each of the air outlet 87 and the air inlet 88
have formations 89, 90 for docking engagement with an inlet 67 of the air inlet duct
25 and an outlet end of the air outlet duct 27 formed between the liner 66 and the
insert 68.

Fig. 14 shows an air distribution insert 66 which is essentially the same as the air
distribution insert shown in Fig. 9, however, this is of moulded plastics construction
and includes an integral sealing rim 69 extending about the top of the insert 66.

Referring now to Figs. 15 to 19, there is shown another refrigeration cabinet
according to a fourth embodiment of the invention indicated generally by the
reference numeral 100. The refrigeration cabinet 100 has an insulated body 102
comprising a base 103 with an upstanding front wall 104, rear wall 105 and end walls
106, 107 interconnecting the front wall 103 and rear wall 104. The body 102 forms
an open-topped product chamber 108. A clear glass lid 109 is mounted on top of the
body 102 to close the product chamber 108, whilst at the same time allowing
customers to view chilled or frozen merchandise on display within the product
chamber 108. In this case, the refrigeration cassette 12 engages within a central slot
110 in the body 102. A casing 111 defining the slot 110 divides the product chamber
8 into separate wells 112, 113 at either side of the casing 111. Air delivery ducts 120
at a bottom of each well 112, 113 deliver cooled air into each well 112, 113 through
louvered air inlets 122. A return air duct 125 is formed along inside faces of the front
wall and rear wall of the product chamber 108 for return of air from a top of the
product chamber 108 through air outlets 124 to the evaporator for further cooling.

The invention is not limited to the embodiments hereinbefore described which may be
varied in both construction and detail within the scope of the appended claims.
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CLAIMS

A refrigeration cabinet including:

a product chamber;

means for generating a climate control cold air stream;

air delivery means for delivering said climate control cold air stream through
the product chamber in a controlled manner, the air delivery means having
an air inlet communicating with a lower portion of the product chamber and
an air outlet communicating with the product chamber above the air inlet.

The refrigeration cabinet as claimed in claim 1, wherein the air outlet
communicates with an upper portion of the product chamber.

The refrigeration cabinet as claimed in claim 1 or claim 2, wherein the air
delivery means includes an air inlet duct formed in a side wall of the product
chamber at the lower portion of the product chamber and an air outlet duct
formed in the side wall of the product chamber at an upper portion of the
product chamber, the air inlet duct having an air inlet opening
communicating with the product chamber and the air outlet duct having an
air outlet opening communicating with the product chamber, each air duct
being connected to the means for generating a climate control cold
airstream for circulating said climate control cold airstream through the

product chamber.

The refrigeration cabinet as claimed in any preceding claim wherein the air
inlet comprises an air inlet duct extending at least partially about the lower
portion of the product chamber and the air outlet comprises an air outlet
duct extending at least partially about the upper portion of the product
chamber, each air duct having a plurality of openings communicating with
the product chamber for through-passage of air between said duct and the
product chamber, and each air duct communicating with the means for
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generating a climate control cold air stream.

The refrigeration cabinet as claimed in claim 3 or claim 4 wherein the air
delivery means includes an air distribution insert mounted in the product
chamber, an exterior of the insert cooperating with an inner wall of the product
chamber to define the air ducts, the air distribution insert having openings for
through passage of air between the ducts and the product chamber.

The refrigeration cabinet as claimed in claim 5 wherein the air distribution
insert is demountably secured in the product chamber.

The refrigeration cabinet as claimed in claim 5 or claim 6 wherein the cabinet
comprises an outer casing, a liner forming the product chamber mounted
within the outer casing and spaced-apart therefrom, insulation material
mounted between the outer casing and the liner, the air distribution insert
being mounted within the liner and cooperating with the liner to form the air
inlet duct and the air outlet duct.

The refrigeration cabinet as claimed in claim 7, wherein a sealing element is
mounted between the liner and the insert between air inlet openings at a
bottom of the air distribution insert and air outlet openings at a top of the air
distribution insert isolating the air inlet openings from the air outlet openings to
define the air inlet duct and air outlet duct between the liner and the air
distribution insent.

The refrigeration cabinet as claimed in claim 8, wherein the sealing element is
mounted on the liner.

The refrigeration cabinet as claimed in claim 8, wherein the sealing element is

mounted on the air distribution insert.

The refrigeration cabinet as claimed in any of claims 7 to 10, wherein the
liner has a base with upstanding side walls, a number of air deflectors are
mounted spaced-apart on the base and project upwardly therefrom, the air
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distribution insert seating on said air deflectors, said air deflectors for
controlling distribution of cooling air to the air inlet duct openings of the air
distribution insert communicating with the product chamber.

The refrigeration cabinet as claimed in any preceding claim wherein the
means for generating a climate control cold air stream is a refrigeration unit
including a refrigerant circulating system having a compressor, a condenser,
a throttle, an evaporator and a fan for delivering air across the evaporator for

generating the climate control cold air stream.

The refrigeration cabinet as claimed in claim 12, wherein the refrigeration
unit is mounted on a cassette which is demountably engagable with the

cabinet.

The refrigeration cabinet as claimed in claim 13, wherein the evaporator and
fan are mounted within a foam casing having an air outlet and a return air
inlet, said air outlet and said return air inlet having docking formations for
complementary docking engagement with an inlet end of the air inlet duct and
with an outlet end of the air outlet duct.
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