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TOOWOOmba (AU) (57) ABSTRACT 

A refrigerated display cabinet (10) has a chamber (12) 
accessible via the doors (12) of the cabinet. The bottommost 

Correspondence Address: shelf (16) in the chamber is a substantially imperforate shelf 
MILLEN WHITE ZELANO & BRANIGAN’ Which is spaced from the bottom Wall (17) of the chamber 
BC‘ to form a duct-like passage through Which air is draWn by a 
Suite 1400 fan (15). The air is directed past an evaporator (17) of a 
2200 Cl?I‘EIldOIl BOllleVard refrigerating mechanism so as to be cooled. The cooled air 
Arlington, VA 22201 (US) is recirculated into the chamber (12) by passing it through 

apertures in a perforate inclined rear internal Wall (18) of the 
(21) Appl. No.: 09/731,747 chamber. The remainder of the cooled air is directed doWn 

Wardly through openings (24) at the top of the chamber past 
(22) Filed: Dec. 8, 2000 the front of the shelves. 
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AIRFLOW ARRANGEMENT FOR A 
REFRIGERATOR 

[0001] This invention relates to improved air?ow in refrig 
erated cabinets. In particular, the invention is directed to 
improvements in the design of refrigerated cabinets to 
improve air?oW, and thereby provide more efficient and 
uniform cooling of the contents of the cabinet. 

BACKGROUND ART 

[0002] Upright refrigerated display cabinets, such as com 
mercial refrigerators, typically have several vertically 
spaced shelves, each adapted to hold several roWs of prod 
ucts to be kept refrigerated While they are displayed for sale. 
Cooled air is circulated through the cabinet chamber to 
provide as uniform cooling of the contents as possible. The 
air?oW is typically created by a fan Which draWs air from the 
cabinet chamber and bloWs it through the evaporator of a 
refrigerating mechanism. The air, after being cooled by its 
passage through the evaporator, ?oWs back into the chamber 
to cool the products in the cabinet. 

[0003] Products on the shelves are subjected to different 
and varying thermal effects. For eXample, the temperature of 
the products at the front of the shelves may be affected by 
the repeated and/or prolonged opening of the refrigerator 
doors. Products at the back of a croWded shelf may be 
shielded from the cooling air?oW, or shield other products 
from the air?oW. Some manufacturers, e.g. suppliers of 
canned softdrinks, insist that their products only be dis 
played in refrigerators Which can provide uniform cooling. 

[0004] Although there are many knoWn designs of refrig 
erated cabinets Which utilise re-circulating air?oW to cool 
the products, it has been found that thermal distribution is 
rarely uniform, and hence the cooling is not even throughout 
the refrigerated cabinet. Moreover, the cooling patterns in 
knoWn refrigerated cabinets are often affected by the amount 
and placement of products in the refrigerated cabinet. 

[0005] It is an object of this invention to provide an 
improved design for a refrigerated cabinet Which promotes 
better internal air?oW Within the cabinet, and hence more 
uniform cooling. 

SUMMARY OF THE INVENTION 

[0006] In one broad form, this invention provides a refrig 
erated cabinet having 

[0007] a housing With internal Walls de?ning a cham 
ber closed by at least one door of the refrigerated 
cabinet, 

[0008] a refrigerating mechanism including an 
evaporator, and 

[0009] fan means for creating a How of air from the 
chamber, past the evaporator so as to be cooled 
thereby, and back to the chamber, 

[0010] characterised in that the cabinet includes a 
substantially imperforate shelf extending horiZon 
tally across a major part of the chamber, the shelf 
being adjacent to, but spaced from, the horiZontal 
internal Wall of the chamber Which is nearest the 
evaporator, such that a duct-like passage is formed 
betWeen the shelf and said Wall for channeling the 
air?oW to the evaporator. 
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[0011] The term “substantially imperforate” is intended to 
mean that the shelf is, for practical purposes, a solid con 
tinuous shelf With no signi?cant openings. The shelf may 
contain one or more relatively small openings, eg for 
drainage, Which do not permit signi?cant air?oW there 
through. In other Words, the shelf effectively remains a 
substantially continuous layer Which does not permit any 
substantial air?oW therethrough. 

[0012] Typically, the evaporator is located under the 
refrigerated chamber, and the duct-like passage is formed 
betWeen the bottom shelf in the chamber and the bottom Wall 
of the chamber. Unlike knoWn refrigerated cabinets in Which 
the bottom shelf is perforated, foraminous or grid-like in the 
same manner as the other shelves, the bottom shelf of this 
invention is a substantially imperforate layer. Hence, the air 
must ?oW around the front edge of the shelf. It is believed 
that this helps promote better air?oW through the chamber. 

[0013] Preferably, the chamber has an inclined perforated 
rear internal Wall, and the cooled air?oW from the evaporator 
is directed through the perforated rear Wall back into the 
chamber. The inclined perforated rear Wall helps distribute 
the cooled air to all of the shelves. 

[0014] Preferably, a curved Wall is provided betWeen the 
evaporator and the perforated rear Wall to curl the air?oW 
from the evaporator along, and partially into, the perforated 
Wall. The curved Wall provides a smoother directional 
change to the air?oW. It is believed that this results in less 
thermal exchange at this location, enabling the air?oW to be 
of greater cooling effect subsequently in the cabinet cham 
ber. 

[0015] Preferably, a portion of the air?oW into the cham 
ber is directed vertically along the front of the chamber 
betWeen the shelves and the door(s). Typically, the air is 
directed doWnWardly from the top of the chamber. In a 
preferred embodiment, the air ?oWs along a horiZontal duct 
at the top of the chamber. A ramp at the end of the duct 
reduces the cross-sectional area of the duct. The air?oW is 
lifted and concentrated, before being directed doWnWardly 
in front of the shelves. The cooled air not only acts as an 
“curtain”, but also helps cool these items at the front of the 
shelves. 

[0016] In order that the invention may be more fully 
understood and put into practice, a preferred embodiment 
Will noW be described With reference to the accompanying 
draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] FIG. 1 is a perspective vieW from above of a 
refrigerated cabinet according to one embodiment of the 
invention, 
[0018] FIG. 2 is a perspective vieW from beloW of the 
refrigerated cabinet of FIG. 1, and 

[0019] FIG. 3 is a schematic sectional elevation of the 
refrigerated cabinet of FIG. 1. 

DESCRIPTION OF PREFERRED EMBODIMENT 

[0020] As shoWn in the draWings, a refrigerated cabinet 10 
comprises a housing 11 having internal top, bottom, side and 
rear Walls de?ning a chamber 12 Which is closed by a pair 
of glass doors 13. The chamber typically includes several 
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vertically spaced shelves (Which are omitted from FIGS. 1 
and 2 for clarity). These shelves are usually in the form of 
grills or perforated sheet metal to enable condensation on the 
products to fall through to the bottom of the chamber. 

[0021] A refrigerating mechanism is located under the 
chamber 12. The refrigerating mechanism includes an 
evaporator 14, typically of grid-like form and/or With cool 
ing ?ns to maximise heat exchange With air passing through 
or along the evaporator. A fan 15 is provided to draW air 
from the chamber 12 and pass it through or along the 
evaporator 14 to thereby cool the air. 

[0022] In accordance With the invention, the loWermost 
shelf 16 in the chamber 12 is a substantially imperforate 
shelf extending from a rear internal Wall 18 to close to the 
door 13, ie across the major part of the chamber 12. The 
shelf 16 is spaced from the bottom Wall 17 of the chamber 
to effectively form a duct-like passage therebetWeen. 

[0023] Surprisingly, it has been found that the duct-like 
passage betWeen the bottom shelf 16 and the bottom Wall 17 
signi?cantly improves air?oW and cooling Within the cham 
ber 16. The precise reason for such improvement is not 
knoWn, but it may be due to one or more of the folloWing 
factors. 

[0024] The duct channels the air?oW to the fan 15 in a 
more concentrated form. This enables the fan to create a 
greater How of air. 

[0025] The air is draWn from around the front edge of the 
shelf 16. Thus, the air must ?oW from the back of the shelf 
to the front thereof. This lateral ?oW across the shelf ensures 
that the products on the shelf are uniformly cooled, regard 
less of Whether they are at the front or back of the shelf. 

[0026] The How of air from the front of the shelf 16 
through the duct-like passage helps balance the pressures 
and velocity of air throughout the Whole internal chamber 
12, leading to more uniform cooling. 

[0027] After the air has passed through the evaporator 14, 
it is directed upWardly into an upright air duct formed 
betWeen the internal rear Wall 18 and the rear Wall of the 
housing 19. The Wall 18 is a perforated or otherWise 
foraminous Wall as can be seen in FIGS. 1 and 2. The 
perforated internal Wall 18 is inclined. Hence, as the air 
?oWs upWardly, a component of the air?oW passes through 
the perforations into the chamber 12 to cool the products on 
the shelves. 

[0028] A curved Wall 20 is provided betWeen the evapo 
rator and the upright duct in order to facilitate the directional 
change in air?oW, as can be seen more clearly in FIG. 3. The 
smooth curvature of the curved Wall 20 minimises turbu 
lence in the air?oW as it changes direction, and hence 
reduces heat exchange at that location. Consequently, 
greater heat exchange is able to be achieved later in the 
chamber 12, Where it is desired. Moreover, the curvature of 
the curved Wall 20 is such that it not only curls the air?oW 
upWardly, but also slightly into the internal rear Wall 18. 

[0029] It is to be noted that the cross-sectional area of the 
vertical duct reduces With height. For constant air?oW, the 
pressure Would otherWise be greater at the top of the vertical 
duct than at the bottom, but air is progressively “lost” to the 
chamber as it ?oWs up the duct. The tapered duct compen 
sates for the loss of pressure due to air passing into the 
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chamber 12 along the length of the vertical duct. The air 
pressure and velocity are therefore maintained fairly con 
stant, and the cooled air is distributed evenly to the shelves 
along the rear Wall 18. 

[0030] AhoriZontal duct is formed betWeen an internal top 
Wall 21 and the top Wall 22 of the housing 11. As the air 
?oWs along this duct to the front thereof, it is ramped 
upWardly and concentrated by a ramp-like formation 23 at 
the front end of the duct. The air?oW is then directed 
doWnWardly through a roW of holes 24 to form an “air 
curtain” along the front of the chamber 12. It has been found 
that the ramp formation 23 helps provide a more de?ned and 
uniform doWnWard How of air at the front of the chamber 12. 
This How of air also helps cool the items at the front of the 
shelf Which are furtherest aWay from the How of air through 
the rear internal Wall 18. 

[0031] The air is continually recycled betWeen the cham 
ber 12 and the evaporator 14 as described above. It has been 
found that the above described arrangement assists in bal 
ancing the pressures and velocity of air throughout the 
Whole chamber 12, and thereby provides a more uniform 
cooling of the chamber 12. 

[0032] The foregoing describes only one embodiment of 
the invention, and modi?cations Which are obvious to those 
skilled in the art may be made thereto Without departing 
from the scope of the invention as de?ned in the claims 
appended hereto. For example, the evaporator may be pro 
vided above the refrigerated space to receive air through a 
duct-like passage betWeen a solid top shelf and the top Wall 
of the housing. The air?oW Would be inverted to that shoWn 
in FIG. 3. 

1. A refrigerated cabinet having 

a housing With internal Walls de?ning a chamber closed 
by at least one door of the refrigerated cabinet, 

a refrigerating mechanism including an evaporator, and 

fan means for creating a How of air from the chamber, past 
the evaporator so as to be cooled thereby, and back to 
the chamber, 

Wherein the cabinet includes a substantially imperforate 
shelf extending horiZontally across a major part of the 
chamber, the shelf being adjacent to, but spaced from, 
the horiZontal internal Wall of the chamber Which is 
nearest the evaporator, such that a duct-like passage is 
formed betWeen the shelf and said Wall for channeling 
the air?oW to the evaporator. 

2. A refrigerated cabinet as claimed in claim 1, Wherein 
the evaporator is located under the chamber, and the duct 
like passage is formed betWeen the loWermost shelf in the 
chamber and the bottom internal Wall of the chamber. 

3. A refrigerated cabinet as claimed in claim 1, Wherein 
the chamber has an inclined perforated rear internal Wall, 
and at least part of the cooled air?oW from the evaporator is 
directed through the inclined perforated rear Wall back into 
the chamber. 

4. A refrigerated cabinet as claimed in claim 3, Wherein 
the inclined perforated rear internal Wall forms part of a duct 
having a cross sectional area Which reduces progressively in 
the upWard direction. 

5. A refrigerated cabinet as claimed in claim 4, further 
comprising an air?oW passage betWeen the evaporator and 
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the upright duct, the passage including a curved Wall pro 
viding a directional change to the air?ow prior to entering 
the upright duct. 

6. Arefrigerated cabinet as claimed in claim 1, Wherein at 
least a portion of the cooled air?oW is directed back into the 
chamber by being directed vertically along the front of the 
chamber. 

7. A refrigerated cabinet as claimed in claim 6, Wherein 
said portion of the air?oW is directed doWnWardly from 
openings adjacent the top of the chamber. 

8. A refrigerated cabinet as claimed in claim 7 Wherein 
said portion of the airflow flows along a horiZontal duct at 
the top of the chamber before being directed doWnWardly at 
the front of the chamber. 

9. A refrigerated cabinet as claimed in claim 8, further 
comprising a formation at the outlet end of the horiZontal 
duct for ramping the airflow upWardly before it is directed 
doWnWardly into the chamber. 

10. A refrigerated cabinet having internal Walls, including 
a bottom Wall, de?ning a refrigerated chamber Within the 
cabinet, a refrigerating mechanism including an evaporator 
located beloW the chamber, and a substantially imperforate 
shelf extending horiZontally across a major part of the 
chamber, the shelf being the loWermost shelf in the chamber 
and spaced from the bottom Wall so as to form a duct-like 
passage betWeen the shelf and the bottom Wall Which 
communicates With the evaporator. 
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11. Arefrigerated cabinet as claimed in claim 10, Wherein 
a rear Wall of the chamber is an inclined perforate Wall 
permitting cooled air to flow into the chamber through 
perforations therein. 

12. A refrigerated display cabinet having internal Walls, 
including a bottom Wall, de?ning a refrigerated chamber, the 
chamber having a plurality of generally horiZontal, verti 
cally spaced, shelves, 

the bottom shelf in the chamber being substantially imper 
forate and extending from the rear Wall of the chamber 
to near the front of the chamber so as to form a duct-like 

passage betWeen the bottom shelf and the bottom Wall, 

a refrigerating mechanism having an evaporator located 
beloW the chamber, 

a fan communicating With the duct-like passage to create 
a How of air from the duct-like passage, past the 
evaporator to be cooled thereby, and back into the 
chamber, 

a rear internal Wall of the chamber having openings 
therein to permit at least a portion of the cooled air?oW 
to enter the chamber through said openings, 

and an opening located at the top of the chamber through 
Which the remainder of the cooled air?oW is directed 
doWnWardly into the chamber at the front of the 
shelves. 


