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(54) REFRIGERATION SYSTEM INCLUDING EVAPORATORS ASSOCIATED IN PARALLEL

(67)  The presentinvention belongs to the technolog-
ical field of refrigeration systems and, more particularly
refrigeration systems used in residential applications, for
example, refrigeration appliances comprising at leasttwo
climate chambers at different temperatures. Convention-
ally, existing Refrigeration systems including evapora-
tors connected in parallel require complex compressors
comprising at least two suction paths, or alternatively
functional complex arrangements unable to maintain in-
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dependence between the individual evaporators. Dis-
closed is a refrigeration system including evaporators
(51,52) connected in parallel where each of said evapo-
rators operates through a separate feeding principle, and
that this aspect makes it possible, with the aid of a liquid
accumulator (6) and phase separator, maintaining the
independence between the individual evaporators, be-
sides the use of a compressor (1).
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Description

Field of the Invention

[0001] The invention relates to a refrigeration system
including at least two evaporators connected in parallel,
and more particularly, two evaporators even associated
in series, has its outflows tied to the input path of an
accumulator device liquids, which comprises one outflow
capable of being fluidly connected to the suction path of
a compressor.

Background of the Invention

[0002] Asis known to the skilled technicians in the sub-
ject, the current state of the art comprises a plurality of
arrangements and constructions of refrigeration systems
and, in particular, refrigeration systems including at least
two evaporators. Of course, this refrigeration system cat-
egory - with at least two evaporators - is due to the fact
that the vast majority of refrigeration appliances, the con-
ventional refrigerator comprises at least two refrigerated
compartments operating in different temperature ranges
such as, for example, refrigerators comprise a freezing
chamber and a cooling chamber.

[0003] Given this premise, it is highlighted that the re-
frigeration systems which at least two evaporators oper-
ate at different pressure ranges and temperature, which
are connected in parallel.

[0004] According to the current state of the art, this
type of arrangement (two evaporators operating at dif-
ferent pressure and temperature ranges, associated in
parallel) can be achieved through the use of a single com-
pressor.

[0005] The US2123497 and US3108453 documents
illustrate rudimentary buildings of refrigeration systems
that use a single compressor including at least two evap-
orators connected in parallel capable of operating in dif-
ferent pressure and temperature ranges.

[0006] Also in accordance with the current state of the
art, this type of arrangement (two evaporators operating
atdifferent pressure and temperature ranges, associated
in parallel) can be achieved through the use of a single
com-pressor, provided that there are means for selecting
only one of the two (or multiple) evaporators and means
for connecting the outflow of the two (or multiples) evap-
orators through the single suction of said compressor.
[0007] In this scenario, there is the EP1087186 docu-
ment, which describes and illustrates a dual evaporator
refrigeration system as schematically illustrated in figure
2, comprises two evaporators operating at different tem-
perature and pressure ranges associated in parallel.
Therefore, it is pre-seen a low temperature evaporator
(cooling chamber evaporator), and a very low tempera-
ture evaporator (freezing chamber evaporator). The se-
lection of one among these two evaporators is usually
performed by means of valve arranged between the out-
let of the condenser and input pathways for each of the
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expansion devices evaporators. As the compressor has
only one suction means, the outflows of the two evapo-
rators are connected together and to the suction path of
the compressor.

[0008] However, it remains to emphasize that the out-
flow of the low evaporation temperature evaporator
(freezer) further comprises, in a previous section for con-
nection to the outflow of the average evaporation tem-
perature of the evaporator (cooler), a device liquid accu-
mulator associated in series with a one-way check valve.
The series of the two components prevents the refriger-
ant fluid flows from the average evaporation temperature
ofthe evaporator (higher pressure) to the evaporator very
low lower evaporation temperature (smaller pressure).
[0009] While this refrigeration system is, in theory, ef-
ficient, it is noted that the same has a drawback related
to the operation period in which part of the refrigerant
fluid is pumped from the evaporation low temperature
evaporator (freezer) to the evaporator average evapora-
tion temperature (refrigerator), after all, all of said refrig-
eranttends to migrate from the average evaporation tem-
perature of the evaporator to the evaporator low evapo-
ration temperature during operation of the system. At the
most, there is even any failure of unidirectional check
valve result in compromising total system efficiency.
[0010] Based on this scenario that arises the invention
in question.

Objectives of the invention

[0011] Itis therefore the primary objective of the sub-
jectinvention disclose a refrigeration system comprising
at least two evaporators connected in parallel wherein
said evaporators operate essentially independent man-
ner, i.e. without the normal or atypical conditions of op-
eration an evaporator influence the operation of another
evaporator.

[0012] Additionally, one of the goals of the subject in-
vention that the cooling system including at least two
evaporators associated parallel disclosed herein is es-
pecially dedicated to the use of fluid compressor capable
of operating without the use of internal lubricants as is
the case, for example, certain types of compressors.

Summary of the Invention

[0013] The aforementioned aims are fully achieved by
a refrigeration system including at least two associated
evaporators in parallel wherein said evaporators con-
nected in parallel operate in different pressure and tem-
perature ranges; said refrigeration system comprising at
least two evaporators connected in parallel, further com-
prising: at least one compressor, at least one condenser,
at least one switch device, at least a first expansion de-
vice, at least a second expansion device, and at least
one liquid accumulator; the outflow of the compressor
being fluidly connected to the inlet path from the con-
denser; the condenser outflow being fluidly connected to
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the switching device via inlet; the outflow of commutation
device being fluidly connected to the first expansion de-
vice; the outflow via the switching device is fluidly con-
nected to the second expansion device; said liquid ac-
cumulator comprising at least one via lower inlet im-
mersed in the liquid, at least one upper inlet path, and at
least one upper outflow; said refrigeration system com-
prising at least two evaporators connected in parallel with
special and preferentially characterized in that it further
comprises: at least one dry expansion evaporator acting
as a high pressure evaporator and a low temperature
and being fed by the first expansion device ; at least one
evaporates pain flooded acting as low-pressure evapo-
rator and very low temperature and being fed by the sec-
ond expansion device; and the outlet of the cites of the
dry expansion evaporator being fluidly connected via the
upper inlet of the liquid accumulator; the outflow of that
flooded evaporators being fluidly connected to a lower
input path of the liquid accumulator; and the upper outflow
of the liquid accumulator being fluidly connected to the
suction path of the compressor.

[0014] Ina preferred embodiment of the invention, said
liquid accumulator is preferably at a higher gravitational
potential relative to the flooded evaporator so as to define
a siphon effect between said liquid accumulator and said
flooded evaporator.

[0015] Preferably the moving parts of the compressor
compression mechanism does not use oil - that is, pref-
erably operating without lubrication liquids.

[0016] Optionally the moving parts of the compressor
compression mechanism may cooperate with oil and at
least one oil separator.

[0017] Also according to a preferred embodiment and
an alternative, said liquid accumulator may comprise at
least one additional special compartment evaporator of
a refrigeration system.

Brief Description of the Drawings

[0018] The invention in question happens to be de-
tailed in detail based on the figures listed below, includ-

ing:

Figure 1 illustrates a refrigeration system including
at least two evaporators connected in parallel be-
longing to the current state of the art;

Figure 2 illustrates another refrigeration system
comprising at least two evaporators connected in
parallel belonging to the current state of the art; and
Figure 3 illustrates the refrigeration system including
at least two evaporators connected in parallel ac-
cording to the present invention.

Detailed Description of the Invention

[0019] Preliminarily, it should be clarified that, accord-
ing to specialized literature, the evaporators can be clas-
sified according to their form of "power", thatis, the evap-
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orators can be defined as dry expansion evaporators,
flooded evaporators or liquid over-feeding evaporators.
[0020] The dry expansion evaporators are often "fed"
by fluid previously turbulent refrigerant (liquid and vapor),
and in its outflow, all the refrigerant is in the form of su-
perheated steam. Flooded evaporators usually are "fed"
by only the refrigerant in liquid form, it being at its output,
allthe refrigerantis in the form of dry saturated vapor fluid.
[0021] Such arrangements are important for the fact
that the refrigeration system including at least two evap-
orators associated in parallel now revealed is specially
shaped to provide for a dry expansion evaporator asso-
ciatedin parallel with a flooded evaporator, and the "feed-
ing" of an evaporator does not influence the "power" of
the other evaporator.

[0022] As illustrated in Figure 3, the refrigeration sys-
tem including at least two evaporators associated in par-
allel, according to the presentinvention is primarily com-
posed of a compressor 1, a condenser 2, a switching
device 3 a first expansion device 41, one second expan-
sion device 42, a dry expansion evaporator 51, a evap-
orates pain flooded 52 and a liquid accumulator 6.
[0023] The compressor 1 is a compressor fundamen-
tally conventional comprising a single outflow 11 and a
single suction path 12.

[0024] The condenser 2 it is essentially a capacitor
conventional comprising an inlet path 21 and an outflow
22.

[0025] The switching device 3 is any device, compris-
ing an inlet path 31 and at least two outflows 32 and 33,
is able to switch the fluid communication of its inlet path
31 with only one of the at least two outflows 32 or 33.
Preferably said switching device 3 it is fundamentally a
conventionally three-way valve for two positions.

[0026] Boththefirstexpansiondevice41asthe second
expansion device 42 these are traditional expansion de-
vices, and preferentially, conventional capillary tubes
widely known to those skilled in the technical subject.
[0027] Thedry expansionevaporator51, whichis used
as evaporator of a cooling chamber (not shown), or used
as high pressure and low temperature evaporator, it is a
traditional dry expansion evaporator fundamentally com-
prising an inlet path 511 and an outflow 512.

[0028] The flooded evaporator 52, which is used as an
evaporator of a freezing chamber (not shown), this is,
used as low pressure and very low temperature evapo-
rator, it is flooded evaporator conventional, comprising
an inlet path 521 and outflow 522.

[0029] The liquid accumulator 6, in turn, also is a liquid
accumulator conventionally used in refrigeration sys-
tems, and comprises an airtight casing provided with at
least one inlet through the bottom 61, by least one upper
inlet path 62 and at least one superior outflow 63.
[0030] In accordance with the subject invention, the
outflow 11 to the compressor 1, is fluidly connected to
the inlet path 21 to the condenser 2. The outflow 22 of
the condenser 2 is fluidly connected to the inlet 31 of the
switching device 3.
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[0031] The outflow 32 of the switchingdevice 3 is fluidly
connected to the first expansion device 41, which is con-
nected to the inlet path 511 to the dry expansion evapo-
rator 51. The outflow 512 of said dry expansion evapo-
rator 51 is fluidly connected to the upper inlet path 62 of
the liquid accumulator 6.

[0032] The outflow 33 of the switching device3 is fluidly
connected to the second expansion device 42, which is
connected to the input 521 via the flooded evaporator
52. The outflow 522 of the aforementioned flooded evap-
orator 52 is fluidly connected to a bottom inlet path 61 of
the liquid accumulator 6.

[0033] The upper outflow 63 of liquid accumulator 6,
in turn, is fluidly connected to the suction path 12 of the
compressor 1.

[0034] Itis worth mentioning that the fluid connections
between the elements of the system as described above,
are performed by traditional metal pipes means.

[0035] Based on the above detailed arrangement, it is
verified that the liquid accumulator 6 ultimately perform
two simultaneous functions, including: i) means of con-
nection between the outflows 512 and 522 of evaporators
51 and 52 with the suction path 12 of the compressor 1;
and Il) means of insulation between the evaporation line
of the dry expansion evaporator 51 and the evaporation
line of the flooded evaporator 52.

[0036] Once the liquid accumulator 6 acts as a link be-
tween the evaporators 51 and 52 and the compressor 1,
it is clear that the invention in question facilitates the as-
sembly of the system as a whole (see Figure 2).

[0037] Once the liquid tank 6 acts as a medium of iso-
lation between rows of evaporation, it can be said that it
is the major responsible for maintaining the independ-
ence between the evaporation lines and, in particular,
maintaining the 52 always flooded evaporator flooded
condition, even being the same not operating (depending
on the operation of dry expansion evaporator 51).
[0038] Thus, when the dry expansion evaporator 51 is
operating (according to a certain position of the switching
device 3), thatis, when only the dry expansion evaporator
51 is being fed, the compressor 1 tends to suck only
steam superheated derived from said dry expansion
evaporator 51, and the flooded evaporator 52 is still flood-
ed with coolant in which the liquid in the tank should be
at its lowest level and the lower inlet always flooded.
[0039] When the flooded evaporator 52 is operating
(also due to a certain position of the switching device 3),
that is, when only the flooded evaporator 52 is being fed,
compressor 1 tends to suck, at first, both superheated
steam arising from said dry expansion evaporator 51 as
dry saturated steam coming from the flooded evaporator
52, and, in a second time, only dry saturated steam com-
ing from the flooded evaporator 52, and the refrigerant
contained in dry expansion evaporator 51 is completely
drained and deposited in the accumulator at its maximum
while maintaining the outflow to the compressor always
with overheated steam.

[0040] Thatsaid, andthatthe above detailed operation
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proves extremely advantageous, it is important to note
that the liquid accumulator 6 has to be in a greater grav-
itational potential relative to the flooded evaporator 52,
after all, the greatest potential gravitational ends to define
a siphon effect between said liquid accumulator 6 and
the aforementioned flooded evaporator 52, preventing
refrigerant liquid to change position when not suctioned.
[0041] However, it remains to show that the refrigera-
tion system including at least two evaporators connected
in parallel herein disclosed is also totally capable of op-
erating independently of the greater gravitational poten-
tial of the liquid accumulator 6 in relation to the flooded
evaporator 52, after all, pressure difference between the
evaporators 51 and 52, depending on the dynamics of
established refrigeration, i.e., the pressure of said dry
expansion evaporator 51 being greater than the pressure
of the flooded evaporator 52 (depending on specific di-
mensioning of the expansion devices 41 and 42, of
course) is sufficient to maintain the refrigerant in liquid
phase only liquid in the lower region of the accumulator
6, and consequently throughout the flooded evaporator
52.

[0042] In more, remains to show that, preferentially,
but not limiting, the compressor 1 is about a compressor
mainly conventionally capable to operate free of lubri-
cants. Finally, it remains to show that figure 3, and certain
nomenclatures above used, are intended toillustrate the
preferred embodiment of the invention in question, can-
not be interpreted as limiting embodiment, after all, the
scope of the invention in question must be considered
as wide as the interpretation of the claims, further includ-
ing the possible equivalent means.

Claims

1. Refrigeration system including at least two evapora-
tors associated in parallel, where:

said evaporators connected in parallel operate
in different pressure and temperature ranges;
said refrigeration system comprising atleast two
evaporators connected in parallel further com-
prising:

at least one compressor (1), at least a con-
denser (2), at least a switching device (3)
atleast afirstexpansiondevice (41), atleast
a second expansion device (42), and at
least one fluid accumulator (6);

the outflow of the compressor being fluidly
connected to the inlet path from the con-
denser; the condenser outflow being fluidly
connected to the switching device inlet path;
the switching device outflow being fluidly
connected to the first expansion device; the
switching device outflow is fluidly connected
to the second expansion device;
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said liquid accumulator (6) comprising at
least one lower inlet path (61) immersed in

the liquid, at least one upper inlet path (62),
and at least one upper outflow (63);

said refrigeration system comprising at 5
least two evaporators connected in parallel
being particularly characterized in that fur-
ther comprises:

at least one dry expansion evaporator 70
(51) acting as high pressure evaporator

and low temperature and being fed by

the first expansion device (41);
atleastaflooded evaporator (52) acting

as a low pressure evaporator and very 15
low temperature and being fed by the
second expansion device (42); and

the outflow (512) of said dry expansion
evaporator (51) being fluidly connected

to the upper inlet path (62) of the liquid 20
accumulator (6);

the outflow (522) of said flooded evap-
orator (52) being fluidly connected to a
lower inlet path (61) of the liquid accu-
mulator (6); and 25
the upper outflow (63) of the liquid ac-
cumulator (6) being fluidly connected

to the compressor suction path (1).

Refrigeration system including at least two evapora- 30
tors associated in parallel, as claimed in claim 1,
characterized in that the fluid accumulator (6) is at

a higher potential gravitational in relation to the flood-

ed evaporator (52), so as to define a siphon effect
between said liquid accumulator (6) and said flooded 35
evaporator (52).

Refrigeration system including at least two evapora-

tors associated in parallel, as claimed in claim 1,
characterized by the fact that the moving parts of 40
the compression mechanism of compressor operate
without lubrication by liquid means.

Refrigeration system including at least two evapora-

tors associated in parallel, as claimed in claim 1, 45
characterized by the fact that the moving parts of

the compressor compression mechanism cooperate
with oil and at least one oil separator.

Refrigeration system including at least two evapora- 50
tors connected in parallel, as claimed in claim 1,
characterized by the fact that said fluid accumulator
(6) comprises at least one additional evaporator of

a special compartment of the refrigeration system.
55
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