EP 3 217 012 A1

Patent Office

s ety (11) EP 3217 012 A1

(1 9) ’ e "llmlmllHH||m||‘||HHlHll‘Hl“‘ll“ll‘l”‘l‘l“ll“‘"H‘mll‘
Patentamt
0 European

(12) EUROPEAN PATENT APPLICATION
(43) Date of publication: (51) IntCl.:
13.09.2017 Bulletin 2017/37 F04B 39/00 (2006.01)

(21) Application number: 17160173.5

(22) Date of filing: 09.03.2017

(84) Designated Contracting States: * LOHN, Sérgio Koerich
AL AT BEBG CH CY CZDE DK EE ES FIFRGB 88090-221 Florianoépolis (BR)
GRHRHUIEISITLILTLULVMC MKMT NL NO « DOI, Ricardo Mikio
PL PT RO RS SE SI SK SM TR 89204-430 Joinville (BR)
Designated Extension States: * PURANIK, Pavan
BA ME 562125 Bangalore (IN)
Designated Validation States: * KUMAR, R N Ashwin
MA MD 562125 Bangalore (IN)
(30) Priority: 11.03.2016 BR 102016005387 (74) Representative: Soldatini, Andrea et al
Societa Italiana Brevetti S.p.A.
(71) Applicant: Whirlpool S.A. Corso dei Tintori, 25
04578-000 Sao Paulo - SP (BR) 50122 Firenze (IT)
(72) Inventors:
« HORBATIUK, Borys Wicktor Dagostim
89216-410 Joinville (BR)
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(57) The present invention lies in the field of mechanical engineering and describes a discharge acoustic filter.
Specifically, the present invention comprises a discharge acoustic filter, optionally made of polymeric material in which
the connections between the discharge chambers are internally disposed, in order to reduce the surface area of the
discharge acoustic filter, reducing heat exchange in relation to the hermetic volume, thus, increasing thermal efficiency
and reducing the energy consumption of the system.
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Description

Field of the Invention

[0001] The presentinventionliesin thefield of mechan-
ical engineering. More specifically, the present invention
describes a discharge acoustic filter made of polymeric
material that has the interconnections of expansion
chambers through internal ducts.

Background of the invention

[0002] Discharge acoustic filters are already widely
used coupled to compressors for reducing pulses gen-
erated by the compressors. Discharge acoustic filters are
generally made of steel, which can be stamped and ma-
chined, which have a wide variety of parts, and can be
made integrated to the cast iron block. However, dis-
charge acousticfilters made of steel are large, heavy and
present a large surface area that increases the heat ex-
change between the compressor and the hermetic vol-
ume.

[0003] Discharge acoustic filters made of steel have a
greater complexity of assembly, because the tubes that
make the connections between the expansion chambers,
the cylinder cover and the remaining of the system are
made of copper and are assembled by brazing and must
be conformed in specific formats.

[0004] Inthe presentinvention, it was developed a so-
lution to many of these and other technical problems. In
one aspect, the discharge acoustic filter of the invention
is made of polymeric material, which reduces the weight
of the assembly. In other aspects, it is also provided so-
lutions to reduce the size (compact acoustic filter) and to
offer attenuation of pulses with the desired use.

[0005] Inthe search for prior artin patent and scientific
literature, only partially relevant documents were found,
and described below:

The EP 2 725 228 document discloses an acoustic
filter or muffler that has a metal body covered with a
non-metallic material, also having an internal pipe.
The technical solution proposed is intended to re-
duce the temperature of the fluid, promoting better
efficiency of the compressor.

[0006] The US 8,246,320 document discloses an
acoustic filter or suction muffler with two expansion
chambers and a connecting tube that connects the sec-
ond chamber to the muffler outlet. The technical solution
proposed is intended to reduce the loss of suction load,
minimize the pulse and improve the cooling capacity of
the system.

[0007] Whatis clear from the searched literature is that
it was not found documents anticipating or suggesting
the teachings of the presentinvention, so that the solution
proposed herein, in the eyes of inventors, presents nov-
elty and inventive activity in view of the state of the art.
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[0008] In view of all the documents found, there is still
the need for a more compact discharge acoustic filter
and which has technical features such as pulses atten-
uation capacity generated by the compressors.

Summary of the invention

[0009] The present invention aims to solve the prob-
lems found in the state of the art from a compact dis-
charge acoustic filter that integrates the cylinder cover
and discharge chambers in a unique device/equipment.
[0010] The inventive concept common to all contexts
of protection claimed is the integration of a compact
acoustic filter with pipes that connect an expansion
chamber to another, where the said pipes are internally
arranged in the acoustic filter. Additionally, the acoustic
filter of the present invention is, optionally, made entirely
of polymeric material.

[0011] In a first aspect, the present invention presents
an acoustic filter with compact structure and internal pipe.
The surface area is smaller, reducing the heat exchange
with the hermetic volume, a fact that reduces the tem-
perature of the assembly. The acoustic filter also increas-
es the efficiency of the cooling system and also reduces
the energy expenditure.

[0012] In another aspect, the present invention pro-
vides a discharge acoustic filter having lower weight, be-
ing entirely of polymeric material, both in chambers and
in the internal pipes. The structure of acoustic filter does
not use or require metal pipes and provides facilitated
mounting of assembly. Additionally, it discards the need
for extra assembling processes (such as brazing, gluing,
welding, interference tec) and tube forming.

[0013] In a first object, the invention provides a dis-
charge acoustic filter comprising:

a. at least a first element (1), comprising:

i. at least one first discharge chamber (4);

ii. a part of a second discharge chamber (5a);
iii. a part of a third discharge chamber (6a);

iv. a part of a fourth discharge chamber (7a);
v. a first duct (8) connecting the first discharge
chamber (4) to the second discharge chamber
(5); and

vi. a part of a third duct (10a) connecting the
third discharge chamber (6) to the fourth dis-
charge chamber (7);

b. at least a second element (2), comprising:

i. a part of a second discharge chamber (5b);
ii. a part of a third discharge chamber (6b);

iii. a part of a fourth discharge chamber (7b)

iv. a part of a third duct (10b) connecting the
third discharge chamber (6) to the fourth dis-
charge chamber (7); and

v. a portion of a second duct (9b) connecting the
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second discharge chamber (5) to the third dis-
charge chamber (6);

c. at least a third element (3), being:

i. associated with the part of the second duct
(9b);

ii. connecting the second discharge chamber (5)
to the third discharge chamber (6);

wherein, the first element (1) is associated with the
second element (2) and with the third element (3).

[0014] In a second object, the present invention
presents a manufacturing process of a discharge acous-
tic filter comprising the steps of:

a. manufacture of a first element (1), by the steps of:
b. manufacture of a second element (2), by the steps
of:

c. positioning of a third element (3) to the second
element; and

d. assembly of the first element (1) to the second
element (2).

[0015] In a third object, the invention provides a her-
metic compressor comprising discharge acoustic filter
which comprises:

a. a cylinder cover (11) of compressor comprising at
least a first discharge chamber (4);

b. an intermediate region formed by the association
of a first element (1) with a second element (2) and
a third element (3); wherein,

- the intermediate region is comprised by the as-
sociation of at least a second discharge cham-
ber (5), at least a third discharge chamber (6)
and at least a fourth discharge chamber (7);

- the discharge chambers of the intermediate re-
gion are fluidly communicating with each other.

[0016] In one aspect, the compressor of the present
invention provides greater energy efficiency, lowest tem-
peraturein hermetic volume, less weight and greater sim-
plicity of manufacture and/or assembly. In addition, the
reduced weight of the acoustic filter helps in reducing
weight imbalances of the assembly, reducing vibrations
on the compressor.

[0017] These and other objects of the invention will be
immediately appreciated by those skilled in art and by
companies having interests in the segment, and will be
described in sufficient details for their reproduction in the
following description.

Brief description of the figures

[0018] In order to better define the content of the
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present invention, the following figures are presented:

Figure 1 shows an image of an embodiment of a
discharge acoustic filter mounted.

Figure 2 shows an image of the first element (1) of
an embodiment of discharge acoustic filter.

Figure 3 shows an image of the second element (2)
of an embodiment of discharge acoustic filter.
Figure 4 shows an image of the first element (1) of
an embodiment of discharge acoustic filter.

Figure 5 shows an image of an embodiment of her-
metic compressor comprising the discharge acoustic
filter.

Figure 6 shows an image of the state of the art com-
pressor, the chambers of the metallic discharge
acoustic filter and the metallic tubes, which connects
them, being visible.

Figure 7 compares the acoustic performance of the
proposed filter by transmission loss with respect to
the state of the art.

Detailed description of the invention

[0019] The examples shown herein are intended only
toillustrate a few among many other ways to achieve the
invention, without harming its scope.

[0020] The present invention presents a discharge
acoustic filter that is used for pulses attenuation gener-
ated by the compressor. The acoustic filter of the inven-
tion is compact, integrates the cylinder cover and com-
prises internally disposed ducts/pipes of passage of flu-
ids. The acoustic filter of the invention is particularly use-
ful for compressors, hermetic compressors and/or recip-
rocating hermetic compressors.

[0021] Inone embodiment, the acoustic filter is entirely
made of polymeric material, being formed by a first ele-
ment (1) associated with the second element (2), in ad-
dition to the third element (3), internally disposed in the
acousticfilter. The association of the first element (1) with
the second element (2) forms the discharge chambers,
wherein every connection between discharge chambers
is internal.

[0022] Inoneembodiment, the discharge acousticfilter
of the present invention comprises three elements:

- afirstelement (1) having a cylinder cover (11) of the
compressor with a first discharge chamber (4), com-
prising a part of a second discharge chamber (5a),
a part of a third discharge chamber (6a) and part of
a fourth discharge chamber (7a);

- asecond element (2) having a part of a second dis-
charge chamber (5b), a part of a third discharge
chamber (6b) and part of a fourth discharge chamber
(7b), where all of them are interconnected, the said
element also comprising an internal extension as be-
ing a part of a second duct (9b), in the coupling of
the mentioned elements, the formed parts coinciden-
tally unite, being formed the discharge chambers;
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and
- athird element (3) that is a duct for passage of the
fluid.

[0023] In one embodiment, the first element (1) is
formed by a cylinder cover (11) with a first discharge
chamber (5). By discharge chamber means that are hol-
low volumes between the walls, which provide the gas
expansion that passes by it. A first duct (8) of passage
of fluid connects the first discharge chamber (4) to the
second discharge chamber (5). The second discharge
chamber (5) is also interconnected to third discharge
chamber (6), so that both are separated by means of
divisional elements, as well as dividers partitions, being
both fluidly communicating.

[0024] The second element (2) is formed by a part of
a second discharge chamber (5b), the part of a third dis-
charge chamber (6b) and the part of a fourth discharge
chamber (7b), so that it comprises a part of a second
duct (9b) formed in an internal extension thereof, con-
necting the third discharge chamber (6) to the fourth dis-
charge chamber (7). Moreover, the second element (2)
comprises a part of a third duct (10b) connecting the sec-
ond discharge chamber (5) to the third discharge cham-
ber (6), wherein when the parts pertinent to the ducts,
when associated, the part of the duct of the first element
(1) and to the third element (3) form ducts internally dis-
posed in the discharge acoustic filter proposed by the
present invention. The duct is an element of any material
and format that allows integration and passage of fluid
between the discharge chambers.

[0025] The third element (3), placed in part of the sec-
ond duct (9b) in such a way as to form a second duct (9)
itself, in which connects the second discharge chambers
(5) to the third discharge chambers (6), so that both are
fluidly communicating. In this way, the outlet fluid of the
compressor flows through the first discharge chamber
(4), and through the first duct (8), the fluid is poured into
the second chamber (5), which in turn interconnects to
the third chamber (6) through the duct (3) and thus, the
fluid is conveyed to the fourth chamber (7) by means of
the third duct (10), formed by the association between a
first part of a third duct (10a) with a second part of a third
duct (10b). In this sense, the discharge acoustic filter of
the present invention comprises the interconnection be-
tween the discharge chambers through internal ducts to
the acoustic filter itself, not requiring external ducts oc-
cupying utile area inside the compressor.

[0026] The connections between the discharge cham-
bers of the discharge acoustic filter are internally dis-
posed in order to make the acoustic filter more compact,
reducing its external surface, consequently reducing the
heat exchange with the hermetic volume.

[0027] In another embodiment, the discharge acoustic
filter comprises an additional discharge chamber, formed
by the association of an intermediate region in the first
element (1) with an intermediate portion in the second
element (2). With that, the pulses attenuation is im-
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proved. In this way, the acoustic filter proposed in the
presentinvention allows to be implemented with different
amounts of discharge chambers internally disposed and
fluidly communicating. In one example, the discharge
acoustic filter was implemented, as described, with four
discharge chambers. Furthermore, in another example,
the said acoustic filter was implemented with three dis-
charge chambers.

[0028] In one embodiment, the manufacturing process
of the acoustic filter comprises the production of all the
elements, separately, and according to its geometry. Af-
ter the manufacture of all elements, the third element (3)
is placed in the extension of the second element (2) and
in sequence it occurs the assemble of the first (1) with
the second element (2).

[0029] The manufacture of the first element (1) occurs
through the steps that are performed simultaneously: the
manufacture of a compressor cylinder cover (11), the
manufacture of the first discharge chamber (4), the man-
ufacture of a first part of a second discharge chamber
(5a), making a first part of a third discharge chamber (6a)
and the manufacture of a first part of a fourth discharge
chamber (7a), in addition to the manufacture of a first
duct (8) connecting the first discharge chamber (4) to the
second discharge chamber (5).

[0030] The manufacture of the second element (2) oc-
curs through the steps that are performed simultaneous-
ly: the manufacture of a second part of a second dis-
charge chamber (5a), the manufacture of a second part
of a third discharge chamber (6a) and the manufacture
of a second part of a fourth discharge chamber (7a).
[0031] In addition, for fixation of the first element (1) to
the second element (2), it is preferably used at least one
of the forms, being: ultrasonic welding, by means of ad-
hesive material, induction welding, welding via laser,
overinjection, among other methods, notrestrictive to the
cited ones.

[0032] Another object of the present invention is a her-
metic compressor comprising the discharge acoustic fil-
ter of the invention. The acoustic filter is as described
above, comprising: a compressor cylinder cover com-
prising atleast a firstdischarge chamber; an intermediate
region formed by the association of the first element (1)
with the second element (2) and the third element (3).
Furthermore, the intermediate region is comprised by the
association of at least a second discharge chamber (5),
atleast a third discharge chamber (6) and at least a fourth
discharge chamber (7), where the chambers are fluidly
communicating.

[0033] In the discharge acoustic filter of the compres-
sor, the second element (2) comprises a portion of a sec-
ond duct (9b), so as the third discharge chamber (6) is
fluidly communicating with the fourth discharge chamber
(7), through a duct (3) of fluid passage, positioned in said
part of the second duct (9b), in the second element (2).
[0034] The proposed acoustic filter provides acoustic
performance in similar level of conventional acoustic fil-
ter, as shown in figure (7) through transmission loss, re-
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duction of the temperature in the suction chamber of 2.4
°C, reduction of the temperature on the cylinder wall of
11.2 °C and increased energy efficiency of at least 1.5%.
[0035] The inventive concept revealed herein and ex-
emplified in one or more forms was treated as industrial
secret and was not previously revealed until the time of
the deposit of the present patent application. Said indus-
trial secret is an intangible asset of the Applicant. The
possible future publication of the patent application do
not constitute authorization of use by third parties, serv-
ing only as: (i) notification to the third parties of the ex-
istence of said industrial secret at date of filing; (ii) clear
indication of its Applicant; and (iii) encouraging the de-
velopment of new improvements from the concept re-
vealed herein, to prevent the reinvestment in the devel-
opment of the already held by the Applicant. Thus, it is
advised that any eventual commercial use requires au-
thorization from the Applicant and that the unauthorized
use imposes penalties provided in the Law. In this con-
text, it is clarified that from the disclosure of the present
inventive concept, those skilled in art may consider other
ways of achieving the invention notidentical to the merely
exemplified above, but in the event of claiming commer-
cial use, such forms can be considered as being within
the scope of the attached claims.

Claims

1. DISCHARGEACOUSTICFILTER FORHERMETIC
COMPRESSORS, characterized by the fact that it
comprises:

a. at least a first element (1), which comprises:

i. at least one first discharge chamber (4);
ii. a part of a second discharge chamber
(5a);

iii. a part of a third discharge chamber (6a);
iv. a partof a fourth discharge chamber (7a);
v. a first duct (8) connecting the first dis-
charge chamber (4) to the second dis-
charge chamber (5); and

vi. a part of a third duct (10a) connecting the
third discharge chamber (6) to the fourth dis-
charge chamber (7);

b. at least a second element (2) comprising:

i. a part of a second discharge chamber
(5b);

ii. a part of a third discharge chamber (6b);
iii. a part of a fourth discharge chamber (7b);
iv. a part of a third duct (10b) connecting the
third discharge chamber (6) to the fourth dis-
charge chamber (6); and

v. a part of a second duct (9b) connecting
the second discharge chamber (5) to the
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third discharge chamber (6);
c. at least a third element (3), being:

i. associated in part of the second duct (9b);
ii. connecting the second discharge cham-
ber (5) to the third discharge chamber (6);

wherein, the first element (1) is associated with the
second element (2) and with the third element (3).

ACOUSTIC FILTER, according to claim 1, charac-
terized by the fact that the first element (1) compris-
es at least one compressor cylinder cover (11).

MANUFACTURING PROCESS OF DISCHARGE
ACOUSTIC FILTER FOR HERMETIC COMPRES-
SORS, characterized by the fact that it comprises
the steps of:

a. manufacture of a first element (1);

b. manufacture of a second element (2);

c. positioning of a third element (3) to the second
element (2); and

d. assembling the first element (1) to the second
element (2).

MANUFACTURING PROCESS OF DISCHARGE
ACOUSTIC FILTER according to claim 3, charac-
terized by the fact that the manufacture of a first
element (1) comprises the steps of:

a. manufacture of a cylinder cover of compres-
sor (11);

b. manufacture of a first discharge chamber (4);
and

c. manufacture of a first part of a second dis-
charge chamber (5a);

d. manufacture of a first part of a third discharge
chamber (6a);

e. manufacture of afirstpart of afourth discharge
chamber (7a);

f. manufacture of a first duct (8) connecting the
first discharge chamber (4) to the second dis-
charge chamber (5).

MANUFACTURING PROCESS OF DISCHARGE
ACOUSTIC FILTER, according to claim 3, charac-
terized by the fact that the manufacture of the sec-
ond element (2) comprises the steps of:

a. manufacture of a second part of a second
discharge chamber (5a);

b. manufacture of a second part of a third dis-
charge chamber (6a);

c. manufacture of a second part of a fourth dis-
charge chamber (7a).
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MANUFACTURING PROCESS OF DISCHARGE
ACOUSTIC FILTER, according to any one of claims
3 to 5, characterized by the fact that the steps of
manufacture of the first element (1) and/or the steps
of manufacture of the second element (2) occur at
the same time.

HERMETIC COMPRESSOR COMPRISING DIS-
CHARGE ACOUSTIC FILTER, characterized by
the fact that the said discharge acoustic filter com-
prises:

a. a cylinder cover (11) of compressor compris-
ing at least a first discharge chamber (4);

b. an intermediate region formed by the associ-
ation of a first element (1) with a second element
(2) and a third element (3); wherein,

- the intermediate region comprises the as-
sociation of at least a second discharge
chamber (5), at least a third discharge
chamber (6) and at least a fourth discharge
chamber (7);

- the discharge chambers of the intermedi-
ate region are fluidly communicating.
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