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(57) Abstract: The present invention refers to a refrigeration system that is
based on the mechanical compression of refrigerant fluids, wherein the
concept of fractionated evaporation of refrigerant fluids is combined with the
concept of a double-suction compressor. For this, the refrigeration system
fundamentally integrates at least one compressor (11, 21, 31 ) with at least
two suction inlets (111, 112, 21 1, 212, 311, 312), and it further includes at
least two independent suction lines (12, 13, 22, 23, 32, 33), wherein said in-
dependent suction line (12,22, 32) transports a first portion of the refrigerant
fluid, after a first expansion cycle, to the suction inlet (111, 21 1, 311 ) of the
compressor (11, 21, 31 ), and the independent suction line (13, 23, 33) trans-
ports a second portion of the refrigerant fluid to the suction inlet (112,
212,312) of the compressor (1 1, 21, 31 ). This division in portions of refri-
gerant fluid is achieved by at least one gas/liquid separating element (16, 26,
36), which comprises at least one fluid inlet, at least one outlet for gaseous
fluids and at least one outlet for liquid fluids.



WO 2013/063668 A1 |IIIIWAL 00TV VAT 0RO 0RO

Published: —  before the expiration of the time limit for amending the
—  with international search report (Art. 21(3)) claims and to be republished in the event of receipt of
amendments (Rule 48.2(h))




10

15

20

25

30

35

WO 2013/063668 PCT/BR2012/000412

“REFRIGERATION SYSTEM”

Field of the Invention

The present invention refers to a refrigeration system based on mechanical
compression of refrigerant fluids. In special, the present invention refers to a refrigeration
system based on mechanical compression and fractionated evaporation of the refrigerant
fluids.

Background of the invention

As already known by the skilled in the art, refrigeration systems which are especially
installed in refrigerators (or similar equipments) are entirely based on the mechanical
compression of refrigerant fluids. In this context, refrigerant fiuids can be defined as chemical
compounds that are capable of transferring energy in a refrigeration cycile.

With reference to the functional concept of refrigeration systems, it shall be
explained that refrigeration systems based on mechanical compression of refrigerant fluids
provide at least one compression step, at least one condensation step, at least one
expansion step, and at least one evaporation step. Thus, passing through such steps, the
refrigerant fluid has its pressure and temperature modified so as to refrigerate at least one
chamber or equivalent.

According to the traditional concepts (therefore, part of the prior art), a single
refrigeration system can be specially sized to refrigerate two or more chambers, each of
them with a different temperature. Examples of such refrigeration systems can be observed
in refrigerators that comprises the integration of a refrigeration chamber with a freezing
chamber. The majority of such systems operates at the lowest temperature (freezing
chamber temperature) for cost reasons; however, said systems present a huge loss of
energetic performance, since the evaporation pressure (which, among other aspects, defines
the temperature to be reached by the refrigeration system) is oversized, resulting in a high
electrical consumption (due to the operation of the compressor).

The prior art further reveals refrigeration systems (also specially sized systems to
refrigerate two or more chambers) comprising the integration of duplicate components (two
compressors, two condensers, two expansion mechanisms, and two evaporators) which are
arranged in independent refrigeration loops. In these cases, each refrigeration loop is
directed to a unique chamber, to which it is dedicated, solving, therefore, the problems
related to the previously-mentioned loss of energetic performance. However, such
refrigeration systems obviously present duplicate costs.

It is also already known by the skilled in the art the existence of refrigeration
systems (also specially sized to refrigerate two or more chambers) comprising a single
compressor, a single condenser, at least two expansion elements, and at least two

evaporators. In these cases, each assemblage of evaporator/expansion element is
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functionally associated with one of the chambers to be refrigerated. As each of such
assemblages operates due to a single compressor, it is necessary to utilize a “directional
expansion valve” (with two positions and three ways) to interconnect each assemblage of
evaporator/expansion element with the compressor/condenser. Even comprising an
“intermediate” refrigeration system — in comparison with the previously disclosed systems —,
it is noted that the compressor is inclined to be specially sized for a single
evaporator/expansion element assemblage, rendering a considerable loss of energetic
performance (or inefficiency of refrigeration). Moreover, the instantly analyzed refrigeration
system further presents loss of energy associated with the process of altering the
evaporators, wherein such loss is related to the internal volume of the evaporators and
suction pipelines (when the suction is altered between the evaporators, the compressor
operates during a period of time with a refrigerant fluid presenting a “wrong” pressure). This
problem further impede that such refrigeration system utilizes different refrigerant fluids.

Document BR0802382 presents another configuration for the refrigeration system
which is sized to refrigerate two or more independent chambers. Such refrigeration system is
composed of a single compressor, a single condenser, at least two expansion elements and
at least two evaporators. In this case, each assemblage of evaporator/expansion element is
functionally associated with one of the chambers to be refrigerated. Differently from the
above-mentioned technique, the configuration that is detailed in document BR0802382
provides a direct connection (without any type of directional valve) between each
assemblage of evaporator/expansion element and a single compressor/condenser. However,
the cited document reveals the use of a “directional suction valve” (with two positions and
three ways) to interconnect the outlet of each assemblage of evaporator/expansion element
to the suction pipeline of the compressor, defining, therefore, a modulated suction. Although
said configuration solves a great part of the problems related to the previously cited
refrigeration system (with a “directional expansion valve”), it is noted that the same is only
functional when the “directional suction valve” is commutated in low speeds, otherwise, the
temperature at one of the chambers may present equalization problems.

Part of the problems related to the refrigeration system that is described in
document BR0802382 can be solved by the utilization of the compressor disclosed in
document BR1001359.

Such compressor refers to a double-suction compressor, which is composed of two
“suction valves” that are capable of being remotely and automatically controlled. Thus, one of
said valves can be actuated (considering the suction of a refrigerant fluid with a certain
pressure) while the other valve is deactivated. In this context, the commutation of valves can
be activated by the temperature sensors that are placed in the chambers to be refrigerated.

Even if the problems related to the operation with a refrigerant fluid having a “wrong”
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pressure and a high speed for the commutation of different suction lines are solved, the
compressor disclosed in document BR1001359 is capable of being only installed in
refrigeration systems with at least two independent chambers (each chamber being
refrigerated by an assemblage of evaporator/expansion element).

With basis on the above-revealed context, it remains evident the need of the
development of a refrigeration system being capable of improving the concept of double-
suction compressor, even for refrigerators (or similar equipments) composed of at least one
refrigerated chamber, said chamber being a freezing chamber or a simple refrigeration
chamber.

Objectives of the Invention

Thus, one of the objectives of the present invention is the provision of a refrigeration
system (based on a double-suction compressor) which is capable of being specially sized to
refrigerate at least one refrigerated chamber.

It is also one of the objectives of the present invention the provision of a refrigeration
system (based on a double-suction compressor) which is capable of utilizing a fractionated
evaporation cycle.

Another objective of the present invention is the provision of refrigeration systems
(based on a double-suction compressor) which include means of recirculating the lube oil of
the compressor.

Summary of the Invention

These and other objectives of the instantly revealed invention are totally achieved by
means of the presently revealed refrigeration system that is based on mechanical
compression of refrigerant fiuids.

According to the objectives and concepts of the present invention, the refrigeration
system fundamentally integrates at least one compressor with at least two suction inlets, and
it further includes at least two independent suction lines. One of the independent suction
lines transports a first portion of the refrigerant fiuid, after a first expansion cycle, to the
suction inlet of the compressor, while the other independent suction line transports a second
portion of the refrigerant fluid to the other suction inlet of the compressor.

The system further integrates at least one gas/liquid separating element with at least
one fluid inlet and at least one outlet for gaseous fluids.

Preferably, the cited gas/liquid separating element further comprises at least one
outlet for liquid fluids. Optionally, said gas/liquid separating element may further include a
heat exchanger that is hydraulically isolated from the fluid inlet and outlet for gaseous fluids.

According to the preferable configuration of the present invention, one of the
independent suction lines transports the second portion of the refrigerant fluid, after a second

expansion cycle and a first evaporation cycle, to one of the suction inlets of the compressor.
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In this preferable configuration, the gas/liquid separating element has the fluid inlet
connected to the outlet of the first expansion element, the outlet for gaseous fluids connected
to one of the suction inlets of the compressor through one of the independent suction lines,
and the outlet for liquid fluids connected to the inlet of the second expansion element.

According to a first optional configuration of the present invention, one of the
independent suction lines transports the second portion of the refrigerant fluid, after a second
expansion cycle and a second evaporation cycle, to one of the suction inlets of the
compressor. In this first optional configuration, the gas/liquid separating element has the fluid
inlet connected to the outlet of the first evaporator, the outlet for gaseous fluids connected to
one of the suction inlets of the compressor through one of the independent suction lines, and
the outlet for liquid fluids connected to the inlet of the second expansion element.

According to a second optional configuration of the present invention, one of the
independent suction lines transports the second portion of the refrigerant fluid, after a first
expansion cycle and a first evaporation cycle, to one of the suction inlets of the compressor.
In this second optional configuration, the gas/liquid separating element has the fluid inlet
connected to the outlet of the evaporator, the outlet for gaseous fluids connected to the
suction inlet of the compressor through the independent suction line, and the heat exchanger
arranged in the interior of the cited gas/liquid separating element. The cited heat exchanger
connects one of the pipelines derived from the evaporator to the second expansion element.

According to the fundamental concepts of the present invention, the instantly
described refrigeration system may comprise at least two refrigeration cycles in series, or it
may further comprise at least two refrigeration cycles in parallel.

Short Description of the Drawings

The present invention will be meticulously exemplified with basis on the figures
described below.

Figure 1 illustrates a block diagram of a first configuration of the instantly defined
refrigeration system;

Figure 2 illustrates a block diagram of a second configuration of the instantly defined
refrigeration system; and

Figure 3 illustrates a block diagram of a third configuration of the instantly defined
refrigeration system.

Detailed Description of the Invention

According to the concepts and objectives of the present invention, it is provided
configurations of a refrigeration system that is capable of integrating the concepts of
mechanical compression and fractionated evaporation of refrigerant fluids with the concepts
of a double-suction compressor (similar to the double-suction compressor defined in
document BR0802382).
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Figure 1 illustrates the preferable configuration of the present invention. This
preferable configuration presents a refrigeration system that is suitable for climatization
(refrigeration or freezing) of a single chamber.

Consequently, this preferable configuration reveals a system 1 that is fundamentally
composed of a compressor 11, a condenser 14, a first expansion element 15, a gas/liquid
separating element 16, a second expansion element 17, and an evaporator 18.

As previously mentioned, the compressor 11 is a double-suction compressor, in
other words, a compressor with two suction inlets 111 and 112, which are independent one
from the other. Since there are two suction inlets 111 -and 112, it is considered two
independent suction lines 12 and 13.

Within this context, it shall be mentioned that the condenser 14, the expansion
elements 15 and 17, the gas/liquid separating element 16 and the evaporator 18 comprise
elements that have already been disclosed in the prior art documents, in other words,
elements that are already known by the skilled in the art.

More specifically, said gas/liquid separating element 16 comprises a body with a
fluid inlet 161, one outlet for gaseous fluids 162, and one outlet for liquid fluids 163. The
functioning is simple: the fluid of inlet enters the cited gas/liquid separating element 16
(through the fluid inlet 161), and, due to the difference of specific mass, the fluid is
separated, wherein the gaseous portion flows towards the outlet for gaseous fluids 162 and
the liquid portion flows towards the outlet for liquid fluids 163.

In any case, the components that compose system 1 are associated one with the
other so as to form a closed loop.

In this closed loop, the discharge outlet of the compressor 11 is connected to the
inlet of the condenser 14.

On the other hand, the outlet of the condenser 14 is connected to the inlet of the first
expansion element 15, wherein the outlet of the first expansion element 15 is connected to
the fluid inlet 161 of the gas/liquid separating element 16.

The outlet for gaseous fluids 162 of the cited gas/liquid separating element 16 is
directly connected to the suction inlet 111 of the compressor 11 through the independent
suction line 12. On the other hand, the outlet for liquid fluids 163 of the same gas/liquid
separating element 16 is connected to the inlet of the second expansion element 17.

On the other hand, the second expansion element 17 has its outlet connected to the
inlet of the evaporator 18, which is connected to the suction inlet 112 of the compressor 11
through the independent suction line 13. It shall be further informed that the cited evaporator
18 is preferably arranged in the interior of a climatized chamber C1.

The above-mentioned closed loop enables the flow of only a portion of the

refrigerant fluid (liquid portion) towards the evaporator 18. The gaseous portion of the cited
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refrigerant fluid flows towards the compressor 11. Thus, it shall be specified that the gaseous
and liquid portions of the refrigerant fluid are defined in accordance with the specifications of
the first expansion element 15, which is predefined (together with the second expansion
element 17) in accordance with the refrigeration range to be reached by the evaporator.
Therefore, this closed loop allows that the concept of fractionated evaporation (wherein not
the entire refrigerant fluid flows towards the evaporator) is perfectly suitable for a double-
suction compressor.

As an advantage of this configuration, it is noted a reduction of energy consumption
by the compressor (which can operate with a portion of pre-pressurized fluid). Moreover, it is
possible to guarantee that the eventual volume of the compressor crankcase oil (which is
eventually compressed and mixed with the refrigerant fluid) flows towards the evaporator,
through the gas/liquid separating element, and, consequently, always reintroduced into a
single suction inlet of the compressor, which can be equalized with the internal volume of the
compressor crankcase, enabling, thus, that this eventual volume of oil always return to its
original reservaoir.

Figure 2 illustrates an optional configuration of the present invention. This optional
configuration presents a refrigeration system that is particularly suitable for the climatization
(refrigeration or freezing) of two climatized chambers (of different temperatures) that are
thermally isolated one from the other.

Thus, this optional configuration reveals a system 2 that is fundamentally composed
of a compressor 21, a condenser 24, a first expansion element 25, a gas/liquid separating
element 26, a second expansion element 27, a first evaporator 28, and a second evaporator
28’

Thus, similar to the preferable configuration, the compressor 21 is a double-suction
compressor, in other words, a compressor with two suction inlets 211 and 212, which are
independent one from the other. Since there are two suction inlets 211 and 212, it is also
considered two independent suction lines 22 and 23.

Within this context, it shall be mentioned that (similar to the preferable configuration)
the condenser 24, the expansion elements 25 and 27, the gas/liquid separating element 26,
and the evaporators 28 and 28’ comprise elements that have already been disclosed in the
prior art documents, in other words, elements that are already known by the skilled in the art.

In any case, the components that compose system 2 are associated one with the
other so as to form a closed loop.

In this closed loop, the discharge outlet of the compressor 21 is connected to the
inlet of the condenser 24.

On the other hand, the outlet of the condenser 24 is connected to the inlet of the first

expansion element 25, wherein the outlet of the cited first expansion element 25 is
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connected to the inlet of the first evaporator 28.

The outlet of the first evaporator 28 is directly connected to the fluid inlet 261 of the
gas/liquid separating element 26. In this context, it is further noted that the outlet for gaseous
fluids 262 of the gas/liquid separating element 26 is connected to the suction inlet 211 of the
compressor 21 through the independent suction line 22, and the outlet for liquid fluids 263 of
the gas/liquid separating element 26 is connected to the inlet of the second expansion
element 27.

On the other hand, the second expansion element 27 has its outlet connected to the
inlet of the second evaporator 28’, which is connected to the suction inlet 212 of the
compressor 21 through the independent suction line 23. It is further noted that, preferably,
the first evaporator 28 is arranged in the interior of a climatized chamber C2, and the second
evaporator 28’ is arranged in the interior of another climatized chamber C3. _

The above-mentioned closed loop allows the entire refrigerant fluid being firstly
“applied” to the first evaporator 28, in which occurs a first heat exchange. The refrigerant
fluid, in the conditions after such first heat exchange, is subjected to the gas/liquid separating
element 26. Then, only a portion of the refrigerant fluid (liquid portion) flows towards the
second evaporator 28’

The gaseous portion of the cited refrigerant fluid (which is not capable of
effectuating a second heat exchange in an efficient manner) flows towards the compressor
21. Thus, it shall be specified that the gaseous and liquid portions of the refrigerant fluid are
defined in accordance with the specifications of the first expansion element 25 and first
evaporator 28, according to the refrigeration range to be reached in such evaporator.
Therefore, this closed loop allows that the concept of fractionated evaporation (wherein not
the entire refrigerant fluid is subjected to a second expansion and evaporation step) is
perfectly suitable for a double-suction compressor.

As the expansion elements 25 and 27 are fundamentally associated in series, and
since this configuration provides two climatized chambers C2 and C3, it can be affirmed that
system 2 defines two refrigeration cycles in series.

As an advantage of this configuration, it is noted a reduction of energy consumption
by the compressor (which can operate with a portion of pre-pressurized fluid). Moreover, it is
possible to further guarantee that the eventual volume of the compressor crankcase oil
(which is eventually compressed and mixed with the refrigerant fluid) flows towards the
evaporator 28’ (through the gas/liquid separating element), and, consequently, always
reintroduced into a single suction inlet of the compressor, which can be equalized with the
internal volume of the compressor crankcase, enabling, thus, that this eventual volume of oil
always return to its original reservoir.

Figure 3 illustrates a second optional configuration of the present invention. This



10

15

20

25

30

35

WO 2013/063668 PCT/BR2012/000412
8

optional configuration presents a refrigeration system that is particularly suitable for the
climatization (refrigeration or freezing) of two climatized chambers (of different temperatures)
that are thermally isolated one from the other.

Thus, this optional configuration reveals a system 3 that is fundamentally composed
of a compressor 31, a condenser 34, a first expansion element 35, a gas/liquid separating
element 36, a second expansion element 37, a first evaporator 38, and a second evaporator
FF (preferably, a fresh food evaporator).

Thus, similar to the previously disclosed configurations, the compressor 31 is a
double-suction compressor, in other words, a compressor with two suction inlets 311 and
312, which are independent one from the other. Since there are two suction inlets 311 and
312, it is also considered two independent suction lines 32 and 33.

Within this context, it shall be mentioned that (similar to the previously disclosed
configurations) the condenser 34, the expansion elements 35 and 37, the gas/liquid
separating element 36, and the evaporators 38 and FF comprise elements that have already
been disclosed in the prior art documents, in other words, elements that are already known
by the skilled in the art.

In any case, the components that compose system 3 are associated one with the
other so as to form a closed loop.

In this closed loop, the discharge outlet of the compressor 31 is connected to the
inlet of the condenser 34, and the outlet of the condenser 34 is bifurcated, being directly
connected to the evaporator FF and to the first expansion element 35, defining parallel
routes for distribution. It shall be emphasized that such two connections are independent one
from the other, and preferably egalitarian.

In this configuration, the gas/liquid separating element 36 and the cited evaporator
FF are physically located in the interior of a climatized chamber C5, which preferably
comprises a fresh food chamber. Thus, a portion of the refrigerant fluid, that derives from the
condenser 34 outlet, flows towards the gas/liquid separating element 36 (through its fluid
inlet 361), and a portion of the refrigerant fluid, that derives from the condenser 34 outlet,
flows towards the expansion element 35.

The portion of the refrigerant fluid that flows towards the first expansion element 35
is subjected to a first expansion, flows towards the evaporator FF (thus, refrigerating the
climatized chamber C5) and, then, flows towards the gas/liquid separating element 36,
wherein the gaseous portion of such portion of refrigerant fluid is automatically directed to the
outlet for gaseous fluids 362, and, consequently, to the suction inlet 311 of the compressor
31 through the independent suction line 32. The liquid portion of that same portion of
refrigerant fluid is stored (by gravity) in the “bottom” of the cited gas/liquid separating element
36.
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The cited gas/liquid separating element 36 further comprises a heat exchanger 363
placed in its interior. Such heat exchanger, preferably a coil-type heat exchanger, is
hydraulically isolated from the fluid inlet 361 and outlet for gaseous fluids 362 of the
gas/liquid separating element 36.

The heat exchanger 363, since it is placed inside the gas/liquid separating element
36 and, consequently, in the interior of the climatized chamber C5, has two distinct functions:
the evaporation by “heating” — without any contact — of the liquid portion of the refrigerant
fluid that is stored in the “bottom” of the gas/liquid separating element 36, and the pre-cooling
of the portion of the refrigerant fluid that, without any contact with the refrigerant fluid that
cools the climatized chamber C5, flows towards the second expansion element 37.

The evaporation by “heating” of the liquid portion of the refrigerant fluid, that is
stored in the “bottom” of the gas/liquid separating element 36, enables the conversion of
such liquid portion into vapor, which is subsequently directed to the outlet for gaseous fluids
362, and, consequently, to the suction inlet 311 of the compressor 31 through the
independent suction line 32. -

The portion of the refrigerant fluid that passes through the heat exchanger 363 is
pre-cooled and flows towards the second expansion element 37, which has its outlet
connected to the inlet of the evaporator 38 that is connected to the suction inlet 312 of the
compressor 31 through the independent suction line 33. It shall be mentioned that the cited
evaporator 38 is preferably arranged in the interior of a climatized chamber C8.
| As the expansion elements 35 and 37 are fundamentally associated in parallel, and
since this configuration provides two climatized chambers C5 and C8, it can be affirmed that
system 3 defines two refrigeration cycles in parallel.

As an advantage of this configuration, it is noted a reduction of energy consumption
by the compressor (which can operate with a portion of pre-pressurized fluid). Moreover, it is
possible to further guarantee that the eventual volume of the compressor crankcase oil
(which is eventually compressed and mixed with the refrigerant fluid) flows towards the
evaporator, through the gas/liquid separating element, and, consequently, always
reintroduced into a single suction inlet of the compressor, which can be equalized with the
internal volume of the compressor crankcase, enabling, thus, that this eventual volume of oil
always return to its original reservoir.

As the configuration examples of the present invention have already been
described, it shall be understood that the scope of the same includes other possible
variations, which are limited by the content of the claims, therein included the equivalent

means.
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SET OF CLAIMS

1. A refrigeration system comprising a system (1, 2, 3) composed of at least one

compressor (11, 21, 31) which is integrated with at least two suction inlets (111, 112, 211,
212, 311, 312), and including at least two independent suction lines (12, 13, 22, 23, 32, 33),
CHARACTERIZED in that:

said independent suction line (12, 22, 32) transports a first portion of the of the
refrigerant fluid, after a first expansion cycle, to the suction inlet (111, 211, 311) of the
compressor (11, 21, 31);

said independent suction line (13, 23, 33) transports a second portion of the
refrigerant fluid to the suction inlet (112, 212, 312) of the compressor (11, 21, 31); and

the system (1, 2, 3) comprises at least one gas/liquid separating element (16, 26,
36) comprising at least one fluid inlet (161, 261, 361) and at least one outlet for gaseous
fluids (162, 262, 362).

2. The refrigeration system of Claim 1, CHARACTERIZED in that said gas/liquid
separating element (16, 26) further comprises at least one outlet for liquid fluids (163, 263).

3. The refrigeration system of Claim 1, CHARACTERIZED in that said gas/liquid
Separating element (36) further comprises a heat exchanger (363) that is hydraulically
isolated from the fluid inlet (361) and outlet for gaseous fluids (362).

4. The refrigeration system of Claim 1, CHARACTERIZED in that said independent
suction line (13) transports the second portion of the refrigerant fluid, after a second
expansion cycle and a first evaporation cycle, to the suction inlet (112) of the compressor.

5. The refrigeration system of Claim 1, CHARACTERIZED in that said independent
suction line (23) transports the second portion of the refrigerant fluid, after a second
expansion cycle and a second evaporation cycle, to the suction inlet (212) of the
COmpressor.

6. The refrigeration system of Claim 1, CHARACTERIZED in that said independent
suction line (33) transports the second portion of the refrigerant fluid, after a first expansion
cycle and a first evaporation cycle, to the suction inlet (312) of the compressor.

7. The refrigeration system of Claim 1 or 2, CHARACTERIZED in that said gas/liquid
separating element (16) provides:

the fluid inlet (161) connected to the outlet of the first expansion element (15);

the outlet for gaseous fluids (162) connected to the suction inlet (111) of the
compressor (11) by a independent suction line (12); and

the outlet for liquid fluids (163) connected to the inlet of the second expansion
element (17).

8. The refrigeration system of Claim 1 or 2, CHARACTERIZED in that said gas/liquid

separating element (26) provides:
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the fluid inlet (261) connected to the outlet of the first evaporator (28);

the outlet for gaseous fluids (262) connected to the suction inlet (211) of the
compressor (21) by a independent suction line (22); and

the outlet for liquid fluids (263) connected to the inlet of the second expansion
element (27).

9. The refrigeration system of Claim 1 or 3, CHARACTERIZED in that said gas/liquid
separating element (36) provides:

the fluid inlet (361) connected to the outlet of the evaporator (FF);

the outlet for gaseous fluids (362) connected to the suction inlet (311) of the
compressor (31) by an independent suction line (32);

the heat exchanger (363) arranged in the interior of the cited gas/liquid separating
element (36); and

the heat exchanger (363) connected to one of the pipelines derived from the
evaporator (34) of the second expansion element (37).

10. The refrigeration system of any of Claims 1 to 9, CHARACTERIZED in that it
defines at least two refrigeration cycles in series.

11. The refrigeration system of any of Claims 1 to 9, CHARACTERIZED in that it

defines at least two refrigeration cycles in parallel.
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element provides: the fluid inlet connected to the outlet of
the evaporator;the outlet for gaseous fluids connected to
the suction inlet of the compressor by an independent
suction line; the heat exchanger arranged in the interior of
the cited gas/liquid separating element; and the heat
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