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(54) COOLING SYSTEM FOR CABINETS AND COOLING CABINET BY FORCED AIR

(57) The present invention describes a valve mech-
anism for refrigerating machines compressors. More
specifically, the valve mechanism operates to allow the
equalization of pressure between the compression
chamber of a reciprocating compressor and the dis-

charge volume of the same compressor. This equaliza-
tion is aimed at reducing the torque required for depar-
ture. The present invention lies in the field of mechanical
engineering, more specifically in the field of fluid and cool-
ing mechanics.
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Description

Field of the Invention

[0001] The present invention describes a cooling sys-
tem for cabinets and cooling cabinet by forced air. The
present invention lies in the fields of thermodynamic sys-
tems and cooling cabinets.

Background of the Invention

[0002] Supermarkets or trades varieties need to ex-
pose and deliver the goods to the customer so that it can
simply remove the product they want from a shelf or stor-
age location. However, when it comes to products that
require refrigeration, such as beverage, dairy, meats,
vegetables, meats, etc., it is necessary that they are in
a cool environment.
[0003] Traditional cooling cabinets uses an axial fan
which sucks the air through the bottom of the cabinet and
discharges cold, by walls of the bottom shelves and top.
Some versions also discharge a portion of air from the
front upper part, forming an air curtain. The heat exchang-
er is mounted, usually at the bottom of the cabinet inside
an air duct. Depending on the configuration and applica-
tion of this case, the heat exchanger can operate with
direct expansion cooling or a secondary fluid, where, in
both cases, the cooling system is arranged remotely.
[0004] However, the systems used in the context are
large and use large amounts of cooling. This fact entails,
for example, greater difficulty of the system installation
in refrigerated cabinets, besides decreasing the internal
useful volume of the cabinet, since the cold side, that is,
the region where it is discharged cold air is fixedly mount-
ed in the cabinet, consuming its internal volume.
[0005] In a more compact form, there are options
where the cooling system is mounted directly to the cab-
inet. In this case, the cabinet allows a greater degree of
freedom regarding the installation of the same, it does
not depend on prior infrastructure for the office of con-
nection to remote cooling system. It is understood by
direct mounting to the cabinet the installation of multiple
independent components and, following their intercon-
nection, so that it is no longer possible to remove the
cooling unit without the need to remove part or all of cool-
ing charge. The concept of direct cooling unit is more
efficient and significantly reduces the cooling charge.
However, if the cooling system fails, the entire cabinet is
compromised because it presents difficulty and slowness
for removal or installation of a new refrigeration unit, im-
plying a high time with the cabinet out of operation.
[0006] Another option considers a cooling system
mounted independent of the cabinet. Its assembly to the
cabinet is then performed, usually on the top, at the bot-
tom or side of the cabinet, so that the cold air is available
for the interior of it. For products mounted on the top of
the cabinet, the air is sucked through a central axial fan,
mounted on a tray that acts as a water collector defrost

as well as air duct, which directs to the heat exchanger
and unloads cold by the left and right side. Another option
of this same concept collects the air heated by food and
offers cold to the cabinet through openings in the top, so
that the evaporator be mounted outside the cabinet.
[0007] These settings enable the modularization of the
refrigeration unit and a quick replacement of the same in
a fault advent. Also brings the benefits of efficiency and
reduced charge cooling. However, these settings bring
some restrictions for its direct application in the office.
The first, whose cold region is inserted in the cabinet, is
effective for direct ventilation in the cabinet, but inefficient
when engaged in air ducts, since it requires two distinct
ducts and overlapping, one for the air intake at the bottom
of the tray, where the air inlet of the axial fan is, another
duct in the left and right sides, which are the cold air
outlets. The second option is opposed to this, that is ef-
fective in mounting pipelines because it allows a mini-
mum internal space but inefficient cabinet if required di-
rect ventilation in the cabinet.
[0008] Thus, what is clear from the literature, no doc-
uments were found suggesting or anticipating the teach-
ings of the present invention, so that the solution pro-
posed here has novelty and inventive activity against the
state of the art.

Summary of the Invention

[0009] Thus, the present invention aims to solve the
listed problems in the art from a size of the cooling system
and reduced weight by using a suitable venting means
of the cold side, with a horizontal vent stream, allowing
also the application of direct ventilation in the cabinet or
in air ducts, in order to reduce the internal useful volume
occupied for the installation of said system in a refriger-
ated cabinet.
[0010] In a first object the present invention provides
a cooling system for cabinets comprising:

a. hot region (HR) having:

i. a cooling compressor assembly;
ii. cooling fluid condensation means;

B. cold region (CR) having:

i. Heat exchanger (13);
ii. venting means;
iii. air inlet (14);
iv. air outlet (15),

wherein:

- hot region (HR) and cold region (CR) are sepa-
rated by a thermal insulating medium (12);

- the cooling compressor set, the cooling fluid
condensation means, an expansion device and
the heat exchanger on the cold side (13) are
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associated with each other through a cooling cir-
cuit;

- the air inlet (14) and the air outlet (15) are inter-
mediated by the heat exchanger (13) and a vent-
ing means; and

[0011] In a second object, the present invention pro-
vides a refrigeration cabinet by forced air adapted to re-
ceive at least one cooling system as defined above
wherein:

a. the cabinet comprises an opening region for the
insertion of said cooling system;
b. said system is fixed to the cabinet through the
mounting region;
c. air inlet (14) from the cabinet is facing heated re-
gion (HA) and/or an opening of the cooling cabinet
capable of providing access to the heated region
(HA); and
d. the air outlet (15) is facing the cold region (CR) of
the cooling cabinet and/or an opening of the cooling
cabinet capable of providing access to a cold region
(CR).

[0012] Also, in a third object, the present invention pro-
vides a cooling system for refrigerated environment com-
prising:

a. hot region (HR) having:

i. cooling fluid compressor set;
ii. cooling fluid condensation means;

b. cold region (CR) having:

i. heat exchanger (13);
ii. venting means;
iii. air inlet (14);
iv. air outlet (15),

wherein:

- the hot region (HR) and the cold region (CR) are
separated by a thermal insulation means (12);

- the cooling fluid compressor set, the cooling fluid
condensation means, an expansion device, and
the heat exchanger on the cold side (13) are
associated between them, by a cooling circuit;

- the air inlet (14) and the air outlet (15) are inter-
mediated by the heat exchanger (13) and vent-
ing means; and

- the venting means is comprised by a fan (8) of
tangential type associated with air deflector (7),
or by a fan (8) of axial type.

[0013] The common inventive concept to all the
claimed protection contexts refers to the use of a cooling
system in refrigerated cabinets, more specifically, in cool-

ing cabinets by forced air, allowing a horizontal air flow,
using a means of ventilating comprising a fan (8) proper,
and allow reversal of the direction of air flow through the
positioning system. It also allows the direct application
in the cabinet or in air ducts, as operating characteristics
or design of the cabinet.
[0014] These and other objects of the invention will be
immediately appreciated by those versed in the art and
by companies with interests in the sector, and will be
described in sufficient detail to reproduce in the descrip-
tion below.

Brief Description of the Figures

[0015] In order to better define and clarify the content
of this patent application, these figures are presented:

Figure 1 shows an exploded view of the cooling sys-
tem presented in the present invention. Where spec-
ified: cover (1), the compressor (2), a fan compressor
(3), the base (4), base support (5), engine support
(6), air deflectors (7), fan (8), tray (9), baffle tray (9a),
access cover (10), condenser (11), thermal insula-
tion (12) and a heat exchanger (13).
Figure 2 shows a second exploded view of the cool-
ing system presented in the present invention.
Where specified: cover (1) compression means (2),
a fan for compression means (3), the base (4), base
support (5), engine support (6), air deflectors (7) fan
(8), tray (9), baffle tray (9a), access cover (10), con-
denser (11), thermal insulation (12) and an evapo-
rator (13).
Figure 3 shows the exploded view of the cooling sys-
tem presented in this invention with the fan version
of axial type evaporator and, in this case, the air-
cooled condenser may also be presented in water
cooled version. Are indicated: cover (1) compression
means (2), a fan for compression means (3), the
base (4), fan (8), the tray (9), condenser (11), thermal
insulator (12) and an evaporator (13).
Figure 4 shows an implementation scheme of the
system proposed in the present invention in a refrig-
eration cabinet. As indicated: the top of the cabinet
(TG), a thermal insulator (12), the hot region (HR) of
the cooling system, the cold region (CR) of the cool-
ing system, air inlet (14), air outlet (15), a heated
region of the cabinet (HA) and the cold region of the
cabinet (CR), both of which are in the inner region
of the cabinet (IR).
Figure 5 shows a side view of an embodiment of the
proposed system implemented in a refrigerated cab-
inet in order to detail the hot region (HR) of the cooling
system, the cold region (CR) of the cooling system,
a region heated cabinet (HA) and the cold region of
the cabinet (CR) and the inner region of the cabinet
(IR).
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Detailed Description of the Invention

[0016] The descriptions that follow are presented by
way of example and not limiting the scope of the invention
and will understand more clearly the object of the present
application.
[0017] The present invention provides a cooling sys-
tem, which can be seen in Figures 1, 2 or 3, to be installed
in refrigerated cabinets, to maintain an appropriate tem-
perature within said cabinet for the product kept in the
same. Where the cooling system for a hot region (HR)
and a cold region (CR) in the hot region (HR) is defined
comprising the components which have a temperature
rise at the time of working, and the cold region (RF) region
defined by providing the air under conditions of low tem-
peratures, responsible for cooling the inner region (IR)
of the cabinet.
[0018] In the present invention, means a refrigerated
cabinet, an environment for the storage of products or
any type of object that needs to be cooled to an appro-
priate temperature. As shelves or cabinets air forced
available in grocery stores that store refrigerated prod-
ucts, or frozen, for which it must maintain proper product
temperature to prevent the same from becoming unus-
able. Also, the offices listed in this invention may be of
the modular type, that is, the cabinet is associative with
other cases of the same type, or different from operating
together.
[0019] The hot area (HR) disposed external to the re-
frigerated cabinet, is composed of a cooling compressor
assembly and condensing cooling media, where the
process involved occurs by conventional means. The
cooling may be any fluid capable of being regulated com-
pressed and condensed in the process. In one example,
the cooling used in the present invention is a natural cool-
ing R-290, but not limited to this.
[0020] In one embodiment, the cooling compressor set
used in the present invention comprises at least one com-
pressor (2) and at least one fan to the compressor (3),
this is not necessarily required. The compressor (2) has
the primary function to accomplish the compression of
cooling for further cooling process, promoting the pres-
sure differential for the system operation, while the com-
pressor fan (3) is used to ensure air insufflating to said
compressor (2) and/or condenser.
[0021] In an embodiment, means condensing cooling,
can be understood by any component capable of per-
forming exchange of the high pressure side of the heat
and allowing condensation of the cooling, by heat ex-
change with a fluid which can be, for example, air, water
or any other fluid that is provided by the structure of the
installed product, such as a capacitor (11) water or air.
[0022] The cold region (CR) arranged inside the cooled
cabinet comprises a heat exchanger (13), venting means
air inlet (14) and air outlet (15). In this region, the air
heated by the products stored in the cabinet, heated area
(HA) is cooled and sent to the insufflation region’s cabi-
net, cold region (CR), cooling the region of interest of the

cabinet, internal region (IR), as can be seen in figure 4.
[0023] In an embodiment, the means for ventilating the
cold region (CR) comprises a fan (8) and the tangential
air deflectors (7) where the air exits tangentially to the
axis of said fan (8). The tangential fan (8) allows a reduc-
tion in size of the cooling system proposed in the present
invention, resulting in the fact that the space that the cold
region (CR) occupies the internal volume of the cabinet
is reduced. In a second embodiment, the venting means
comprises a fan (8) of axial type, wherein said axial fan
(8) is used to depth with the cold region (CR) penetrates
the inside of the cabinet is larger as necessarily requires
a space to direct air to the heat exchangers (13). Already
with the use of the tangential fan (8), the depth dimension
is reduced to at most the width of the fan impeller or from
the heat exchanger (13), whichever is greater. This con-
figuration allows the performance of the refrigeration sys-
tem is maintained, when compared to systems using fans
of the axial type.
[0024] The said tangential fan (8) has the function of
moving the return air cabinet, i.e. the hot air through the
evaporator for cooling and its supply to the cabinet, de-
livering cold air. Also, to enable the generation of vortices
that maximize and direct air tangential fan insufflation
(8), are used air deflectors (7).
[0025] In one embodiment, the heat exchanger (13)
arranged in the system is defined by a serpentine dis-
played adjacently along the length of the tangential fan
(8). In one example, as can be seen in Figures 1 and 2,
the coil (13) is arranged parallel to the tangential fan (8),
running all along its length. This configuration reduces
the air velocity through the heat exchanger (13), which
reduces the pressure loss between the inlet pressure and
air outlet in said heat exchanger.
[0026] With regard to the fan (8) axially, although even
occupy greater internal volume, this concept also permits
their use directly on the cabinet or ducts, similar to that
observed with the configuration using the cross-flow fan
as a function the arrangement of the components. In this
case, the size reduction of the product allows its appli-
cation even in smaller offices, known as product 1 port.
The version that uses the tangential fan only allows its
assembly into larger offices, known as 2 products or mul-
tiple ports.
[0027] In the embodiment of the fan (8) axial heat ex-
changer (13) is defined by serpentine arranged in a re-
gion opposite to the region of installing said axial fan (8).
[0028] Furthermore, the venting means, both the blow-
er (8) tangentially when the ventilator (8) axially, is ar-
ranged in the cooling cabinet structure, which thus does
not belong to the cooling unit assembly i.e., the refriger-
ation unit is provided without the venting means.
[0029] Figure 4 shows an arrangement of the cooling
system proposed in the present invention in a refrigerated
cabinet, which it is seen that the system mounting region
is able to provide the cold region (CR) being disposed in
a region cooling cabinet, i.e. the part where the desired
products are stored, where it is cooled. And thus, the hot
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region (HR) being arranged in an insulated cabinet re-
gion, preventing the heat produced by the operation of
the components to be transferred to the cold region (CR).
For this, the hot region (HR) and cold region (CR) are
separated by a thermal insulator (12) being arranged ex-
ternally of the cabinet.
[0030] It is understood by thermal insulation (12) any
material that reduces heat transfer from the hot region
(HR) to the cold region (CR). Where, in one embodiment,
the insulating medium used in the invention can be EPS
(expanded polystyrene), whose thermal conductivity is
around 0.033 W/mK, PU (Polyurethane), whose thermal
conductivity is around 0.02 W/mK or other insulating el-
ements not listed.
[0031] Thus, the system is mounted on the refrigerated
cabinet via a mounting region, which comprises a base
(4) and the supports of the base (5). The base (4) ensures
the system structure and the insulator housing (12) be-
tween the cold regions (CR) and hot (HR), and enable
mounting components thereon. The base support (5) al-
lows the mounting of the refrigeration system to the cab-
inet, and allows the association of a sealing member such
as a gasket at the interface between the system and the
cabinet, and acoustically isolating heat. The sealing el-
ement is installed around the interface between the case
and the proposed system, avoiding physical contact with
the metal parts, and prevent cold air leakage to the out-
side or entry of insects and dust.
[0032] The air intakes (14) disposed in the cold region
(CR) are responsible for allowing air to enter the heated
region (HA) of the cabinet, which air is hot, so that it is
cooled and forwarded to the inner region (IR) of the cab-
inet through the air vents (15). For this, the air inlet (14)
and the air outlet (15) are intermediated by the heat ex-
changer (13) and the fan (8) allowing horizontal ventila-
tion. The concept of horizontal ventilation is defined by
the fact that the air flow moves horizontally within the
environment to which the system is applied, for example,
in a cooling cabinet.
[0033] Thus, the ventilating means enables the direc-
tion of air flow is defined according to system setup, in
which the direction is determined by the position which
the proposed system is installed. The direction of air flow
is set with variations by 180 °.
[0034] Furthermore, in the cold region (RF) is disposed
a condensates tray (9), which acts as an air duct in the
heat exchanger (13) and allows the collection of defrost
water, avoiding dripping office. This fact implies that the
system allows the circulation of air flow in both directions,
by simply reversing the refrigeration unit and the drain
connection of readjustment.
[0035] The tray (9), presented on the concept with tan-
gential blower, comprising baffles (9a) that allow directing
the air entering or exiting the system. That is, the cold air
reaches the inner region (IR) of the refrigerated cabinet
directed by deflector (9a) on the system air outlet. In one
exemplification, the air deflectors (9a) of the tray can pro-
vide an adjustable air outlet angle being adaptable to the

installation environment.
[0036] The present invention also provides a refriger-
ation cabinet by forced air adapted to receive the pro-
posed cooling system described herein, where the ar-
rangements are shown in Figures 4 and 5. The case com-
prises an opening region for the insertion of the proposed
cooling system in order to facilitate installation of the re-
frigeration unit. Thus, the system is then set in said cab-
inet cooling air forced through mounting region contained
in the system itself, wherein the base support (5) allows
the insertion of fasteners for coupling the system to the
cabinet.
[0037] In addition, assembly of the system is defined
by the air inlet (14) of the system facing the heated region
(HA) of the cabinet, or to an opening of the cooling cabinet
capable of providing access to the heated region (HA),
such as an insufflation duct.
[0038] Thus, the air outlet (15) faces the cooled area
(CR) of the refrigeration cabinet or to an opening of a
refrigerating cabinet capable of providing access to the
cold region (CR), so that, the cold air is blown into the
inner region (IR) of the cooling cabinet, doing it directly.
Another way to perform the cold supply air in the inner
region (IR) of the cooling cabinet is engaging said cooling
system air ducts arranged in the top of the cooling cabinet
(TG), allowing the provision of cooled air to a compart-
ment single or a modular office. Thus, air outlet (15) is
engaged wholly or partly to the ventilation ducts, and can
provide cold air insufflating the inner region (IR) of the
cabinet.
[0039] The forced air cabinet proposed in the present
invention is associative the at least one second cooling
cabinet, and may be the same or different designs, where
all forced air cabinets associated share one or more cool-
ing units. Thus, the total capacity of the cooling unit cool-
ing is appropriate the sum of the thermal demand of all
cabinets associated with the assembly, once the set of
associated cabinets can share more than one refrigera-
tion unit when in operation.
[0040] Thus, the present invention enables the cooling
cabinet with a small-sized cooling system which occupies
little internal volume of the cabinet, in addition to a low
weight, ease of installation of the same and provides a
circulation of air flow in both directions in a horizontal
ventilation.
[0041] Those skilled in the art will value the knowledge
presented herein, and may play the invention shown in
the embodiments, and other embodiments which fall
within the scope of the appended claims.

Claims

1. Cooling system for cabinets, characterized by com-
prising:

a. hot region (HR) having:
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i. cooling fluid compressor set;
ii. cooling fluid condensation means;

b. cold region (CR) having:

i. heat exchanger (13);
ii. venting means;
iii. air inlet (14);
iv. air outlet (15),

wherein:

- the hot region (HR) and the cold region
(CR) are separated by a thermal insulation
means (12);
- the cooling fluid compressor set, the cool-
ing fluid condensation means, an expansion
device, and the heat exchanger on the cold
side (13) are associated between them, by
a cooling circuit;
- the air inlet (14) and the air outlet (15) are
intermediated by the heat exchanger (13)
and venting means.

2. Cooling system for cabinets, according to claim 1,
characterized by the fact that the venting means is
comprised by at least one fan (8) of tangential fan
type associated with an air deflector (7).

3. Cooling system for cabinets, according to claim 1,
characterized by the fact that the venting means is
comprised by at least one fan (8) of axial fan type.

4. Cooling system for cabinets, according to claim 1,
characterized by the fact that the venting means is
disposed on the cabinet structure.

5. Cooling system for cabinets, according to claim 1,
characterized by comprising assembly region of the
cooling system with the cabinet capable of promoting
the disposition of cold region (CR) in a cabinet cool-
ing region and the hot region (HR) in an insulated
region of the cabinet.

6. Cooling system for cabinets, according to claim 5,
characterized by the fact that the assembly region
comprises at least one base (4) mounted to at least
one base support (5), wherein at least one sealing
member is associated to said base support (5).

7. Cooling system for cabinets, according to claims 1
and 2, characterized by the fact that the heat ex-
changer (13) is defined by a condenser disposed
adjacent through the length of a tangential fan (8).

8. Cooling system for cabinets, according to any of
claims 1 to 5, characterized by the fact that the vent-
ing means id adapted to make possible the horizontal

ventilation flow, being the flow direction determined
by the system positioning.

9. Cooling cabinet by forced air characterized by the
fact that is adapted to receive at least a cooling sys-
tem as defined on claims 1 to 6, wherein:

a. cabinet comprises an opening region for the
insertion of said cooling system;
b. said system is fixed to the cabinet by means
of an assembly region;
c. the air inlet (14) coming from the cabinet faces
the heated region (HR) and/or for a cooling cab-
inet opening capable of providing access to the
heated region (HR); and
d. the air outlet (15) faces the cooled region (CR)
of cooling cabinet and/or for a cooling cabinet
opening capable of promoting access to the
cooled region (CR).

10. Cooling cabinet by forced air, according to claim 6,
characterized by the fact that the air outlet (15) is
capable of inflating cold air inside (IR) of cabinet in
a direct manner.

11. Cooling cabinet by forced air, according to claim 6,
characterized by the fact that the air outlet (15) is
capable of inflating cold air inside (IR) of cabinet in
a direct manner, being coupled totally or partially in
ducts.

12. Cooling cabinet by forced air, according to claims 6
to 7, characterized by the fact that it is associative
to at least a second cooling cabinet by forced air,
wherein the cooling unit is shared for all associate
cabinets.

13. Cooling system for cooled environments, character-
ized by comprising:

a. hot region (HR) having:

i. cooling fluid compressor set;
ii. cooling fluid condensation means;

b. cold region (CR) having:

i. heat exchanger (13);
ii. venting means;
iii. air inlet (14);
iv. air outlet (15),

wherein:

- the hot region (HR) and the cold region
(CR) are separated by a thermal insulation
means (12);
- the cooling fluid compressor set, the cool-
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ing fluid condensation means, an expansion
device, and the heat exchanger on the cold
side (13) are associated between them, by
a cooling circuit;
- the air inlet (14) and the air outlet (15) are
intermediated by the heat exchanger (13)
and venting means; and
- the venting means is comprised by a fan
(8) of tangential type associated with air de-
flector (7), or by a fan (8) of axial type.

11 12 
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