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(54)  Scroll compressor with muffler

(57) Disclosed herein is a scroll compressor with a
muffler. The muffler includes a first muffler (24) having a
pair of chambers defined above an outlet (17) of a fixed
scroll to communicate with the outlet and a gas passage

FIG.3

hole (27) formed at the center of an upper end thereof,
and a second muffler (30) located around the first muffler
(24) to be spaced apart from the gas passage hole (27)
of the first muffler (24) and having a chamber including
one or more guidance paths (23) of the fixed scroll.
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Description
BACKGROUND OF THE INVENTION
Field of the Invention

[0001] The present invention relates to a muffler of a
scroll compressor, and more particularly, to a muffler of
a scroll compressor, which can achieve: reduction of op-
erational noise; sufficient separation of oil contained in
discharge gas; and efficient isolation between a dis-
charge pressure inside the muffler and outside suction
pressure.

Description of the Related Art

[0002] A general scroll compressor, as shown in FIG.
1, includes a main frame 2 and sub frame 3 mounted in
a shell 1 at upper and lower locations of the shell 1, a
stator 4 press-fitted in the shell 1 between the main frame
2 and the sub frame 3, and a rotor 5 disposed in the stator
4 and adapted to rotate by power applied thereto.
[0003] A vertical crank shaft 6 is fixedly inserted into
the center of the rotor 5 such that opposite ends thereof
are rotatably supported by the main frame 2 and sub
frame 3, respectively. Then, the vertical crank shaft 6 is
rotated along with the rotor 5.

[0004] The scroll compressor further includes a com-
pression unit including an orbiting scroll 7 disposed on
an upper end surface of the main frame 2, and a fixed
scroll 8 located over the orbiting scroll 7 to be secured
to an inner periphery of the shell 1. The orbiting scroll 7
has a lower portion coupled to the crank shaft 6 and an
upper portion forming an involute orbiting wrap 7a. The
fixed scroll 8 has a fixed wrap 8a configured to be en-
gaged with the orbiting wrap 7a in such a manner that a
compression chamber 21 is defined between the fixed
wrap 8a and the orbiting wrap 7a. With this configuration,
while the orbiting scroll 7 performs an orbiting rotation by
rotation of the crank shaft 6, refrigerant gas introduced
into the compression chamber 21 can be compressed.
[0005] A structure for coupling the crank shaft 6 with
the orbiting scroll 7 includes a hollow boss 7b, which pro-
trudes downward from the center of a lower portion of
the orbiting scroll 7, and a crank pin 10 which protrudes
upward from the center of an upper end surface of the
crank shaft 6 by a predetermined distance to be inserted
into the hollow boss 7b. A bearing 11 is forcibly press-
fitted in the boss 7b, and an eccentric bush 12 is rotatably
coupled around the crank pin 10.

[0006] In addition, an Oldham'’s ring 9 serving as anti-
rotation device is interposed between the main frame 2
and the orbiting scroll 7. An oil supply path 6a is vertically
defined in the crank shaft 6 throughout the overall length
of the crank shaft 6. A pair of upper and lower balancing
weights 13 and 14 are arranged above and below the
rotor 5, respectively, to prevent unbalanced rotation of
the crank shaft 6 that may be caused by the crank pin 10.
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[0007] If high-pressure refrigerant gas compressed in
the above described compression unit is discharged
through an outlet 17 of the fixed scroll 8, the high-pres-
sure refrigerant gas imparts a direct shock to a top cap
la constituting an upper end of the shell 1, thus causing
generation of noise. Accordingly, to reduce the noise, a
muffler 22 is mounted above the fixed scroll 8. The muffler
22, as shown in FIG. 2, takes the form of a cover.
[0008] In addition to this noise reduction function, the
muffler 22 has a function of isolating a suction pressure
from a discharge pressure, namely, a low-pressure por-
tion from a high pressure portion when the scroll com-
pressor has a high-pressure structure wherein a lower
region of the compressor is filled with the high-pressure
refrigerant gas discharged from the compression unit.
The fixed scroll 8 has guidance paths 23 to guide the
compressed refrigerant gas in the muffler 22 into the low-
er region of the compressor.

[0009] In FIG. 1, reference numerals 15 and 16 des-
ignate a suction pipe and discharge pipe, respectively,
and reference numeral 18 designates a discharge cham-
ber. Also, reference numerals 19 and 20 designate oil
and an oil propeller, respectively.

[0010] In the scroll compressor having the above de-
scribed configuration, if the rotor 5 rotates in the stator 4
upon receiving power, the crank shaft 6 is rotated by the
rotor 5, thus causing the orbiting scroll 7, which is coupled
to the crank shaft 6 by use of the crank pin 10, to perform
an orbiting movement along an orbiting radius between
the center of the crank shaft 6 and the center of the or-
biting scroll 7.

[0011] Accordingly, the compression chamber 21,
which is defined between the orbiting wrap 7a and the
fixed wrap 8a, has a volume reduction by continuous or-
biting movement of the orbiting scroll 7, resulting in com-
pression of refrigerant gas suctioned thereinto. The com-
pressed high-pressure refrigerant gas is discharged into
the discharge chamber 18 through the outlet 17 of the
fixed scroll 8. In turn, the refrigerant gas in the discharge
chamber 18 is guided into the lower region of the com-
pressor through the guidance paths 23 of the fixed scroll
8, and thereatfter, is discharged to the outside through
the discharge pipe 16.

[0012] Generally,inthe course of discharging the high-
pressure refrigerant gas compressed in the compression
unit through the outlet 17 of the fixed scroll 8, the high-
pressure refrigerant imparts a direct shock to the top cap
laof the shell 1, resulting in generation of noise. Accord-
ingly, to reduce the noise, the muffler 22, which takes the
form of a cover as shown in FIG. 2, is mounted on the
fixed scroll 8.

[0013] As stated above, the muffler 22 functions to re-
duce noise and also, to isolate a suction pressure from
a discharge pressure, namely, a low-pressure portion
from a high pressure portion when the scroll compressor
has a high-pressure structure wherein the lower region
of the compressor is filled with the high-pressure refrig-
erant gas discharged from the compression unit. To
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guide the compressed refrigerant gas in the muffler 22
into the lower region of the compressor, the guidance
paths 23 are defined in the fixed scroll 8.

[0014] However, the above described conventional
muffler for use with the scroll compressor has an unso-
phisticated cover structure simply defining a single shield
wall, and therefore, cannot achieve a sufficient noise
transmission loss (TL). Further, the conventional muffler
has no function of sufficiently separating oil contained
the high-pressure refrigerant gas discharged from the
outlet of the fixed scroll. Furthermore, the conventional
muffler cannot achieve an accurate isolation between a
discharge pressure inside the muffler and outside suction
pressure. For these several problems, the above de-
scribed conventional muffler has been proved to cause
deterioration in the performance and reliability of scroll
compressors.

SUMMARY OF THE INVENTION

[0015] Therefore, the present invention has been
made in view of the above problems, and it is an object
of the present invention to provide a muffler of a scroll
compressor, which can prevent high-pressure refrigerant
gas, which is compressed in a compression unit, from
imparting a direct shock to a top cap of a compressor
shell in the course of being discharged through an outlet
of afixed scroll, thereby achieving a sufficient noise trans-
mission loss.

[0016] It is another object of the present invention to
provide a muffler of a scroll compressor which can
achieve not only sufficient separation of oil contained in
discharge gas, but also very accurate isolation between
a discharge pressure inside the muffler and outside suc-
tion pressure.

[0017] In accordance with the present invention, the
above and other objects can be accomplished by the
provision of a muffler of a scroll compressor comprising:
a first muffler having a pair of chambers defined above
an outlet of a fixed scroll to communicate with the outlet
and a gas passage hole formed at the center of an upper
end thereof; and a second muffler located around the
first muffler to be spaced apart from the gas passage
hole of the first muffler and having a chamber communi-
cating with one or more guidance paths of the fixed scroll.
[0018] Preferably,the chambers ofthe firstmuffler may
include a lower first chamber and an upper second cham-
ber.

[0019] Preferably, the second chamber may be de-
fined by an inclined conical wall.

[0020] Preferably, the inclined conical wall may have
pleats.

[0021] Preferably, the second muffler may be defined
by a planar gas confronting wall forming the center of a
top thereof and a curved wall extending downward from
the planar gas confronting wall to have a gentle curvature.
[0022] Preferably, the curved wall may have pleats.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0023] The above and other objects, features and other
advantages of the present invention will be more clearly
understood from the following detailed description taken
in conjunction with the accompanying drawings, in which:

FIG. 1 is a longitudinal sectional view illustrating the
inner configuration of a general scroll compressor;
FIG. 2 is a semi-sectional perspective view illustrat-
ing the configuration of a conventional mufflerinclud-
ed in the general scroll compressor;

FIG. 3 is a semi-sectional perspective view illustrat-
ing a muffler according to a first embodiment of the
present invention;

FIG. 4 is a partially-enlarged sectional view illustrat-
ing the muffler of FIG. 3 after being mounted in a
scroll compressor;

FIG. 5 is a semi-sectional perspective view illustrat-
ing a muffler according to a second embodiment of
the present invention; and

FIG. 6 is a semi-sectional perspective view illustrat-
ing a muffler according to a third embodiment of the
present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0024] Now, the configuration of the present invention
will be explained in detail with reference to the accom-
panying drawings.

[0025] In the following description, the constituent el-
ements of the presentinvention respectively correspond-
ing to those of the prior art are designated by the same
reference numerals.

[0026] Referringto FIG. 3illustrating a muffler accord-
ing to a first embodiment of the present invention in semi-
sectional perspective view, the muffler includes a first
muffler 24 and a second muffler 30. The first muffler 24
internally defines a pair of chambers above the outlet 17
of the fixed scroll 8 to communicate with the outlet 17,
and is formed with a gas passage hole 27 at the center
of an upper end thereof. The second muffler 30 is located
around the first muffler 24 to be spaced apart from the
gas passage hole 27 of the first muffler 24. The second
muffler 30internally defines a chamber, i.e. third chamber
31, including the guidance paths 23 of the fixed scroll 8.
[0027] The chambers of the first muffler 24 include a
lower first chamber 25 and upper second chamber 26.
The second chamber 26 is defined by an inclined conical
wall 28.

[0028] The second muffler 30 has a planar gas con-
fronting wall 32 forming the center of a top thereof, and
a curved wall 33 extending downward from the planar
gas confronting wall 32 to have a gentle curvature.
[0029] Inthe muffler of the presentembodiment having
the above described configuration, as shown in FIG. 4,
if compressed high-pressure refrigerant gas is dis-
charged through the outlet 17 of the fixed scroll 8, the
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high-pressure refrigerant gas first circulates the first and
second chambers 25 and 26 of the first muffler 24 in this
sequence, and then, isintroduced into the second muffler
30 through the gas passage hole 27 of the second cham-
ber 26, so as to circulate in the second muffler 30. In this
case, as the refrigerant gas, which circulates in the first
and second chambers 25 and 26, comes into contact
with the inclined wall 28 of the second chamber 26, which
is conically extended upward from the vertical wall of the
first chamber 25, oil contained in the refrigerant gas is
able to be separated.

[0030] Then,the gas, whichis discharged from the gas
passage hole 27 of the second chamber 26 to be intro-
duced into the second muffler 30, circulates from the ap-
proximately circular planar gas confronting wall 32, which
forms the center of the top of the second muffler 30, to-
ward the bottom of the second muffler 30 along the cir-
cumferential curved wall 33, and thereafter, is guided into
the lower region of the compressor through the guidance
paths 23 of the fixed scroll 8. While circulating in the sec-
ond muffler 30, similarly, the refrigerant gas is subjected
to a secondary oil separation via contact with the wall of
the second muffler 30. In addition to these primary and
secondary oil separations, the double structure muffler
of the present invention has the effect of achieving an
outstanding noise transmission loss.

[0031] FIG. 5 is a semi-sectional perspective view il-
lustrating a muffler according to a second embodiment
of the present invention.

[0032] As shown in FIG. 5, similar to the previously
described first embodiment of the present invention, the
muffler of the present embodiment includes the first muf-
fler 24 and second muffler 30. The first muffler 24 inter-
nally defines the pair of chambers above the outlet 17 of
the fixed scroll 8 to communicate with the outlet 17, and
is formed with the gas passage hole 27 at the center of
the upper end thereof. The second muffler 30 is located
around the first muffler 24 to be spaced,apart from the
gas passage hole 27 of the first muffler 24, and internally
defines the third chamber 31 including the guidance
paths 23 of the fixed scroll 8.

[0033] The chambers of the first muffler 24 include the
lower first chamber 25 and upper second chamber 26,
and in particular, the second chamber 26 is defined by
the inclined conical wall 28.

[0034] The second muffler 30 has the planar gas con-
fronting wall 32 forming the center of the top thereof, and
the curved wall 33 extending downward from the planar
gas confronting wall 32 to have a gentle curvature. Here,
in a differential feature of the present embodiment, the
inclined conical wall 28 of the first muffler 24 has pleates
29.

[0035] Asthe pleats 29 are formed at the inclined con-
ical wall 28 of the second chamber 26, a contact area
between the wall 28 and the refrigerant gas increases,
resulting in improved oil separation efficiency.

[0036] FIG. 6. is a semi-sectional perspective view il-
lustrating a muffler according to a third embodiment of
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the present invention.

[0037] As shown in FIG. 6, similar to the previously
described first and second embodiments of the present
invention, the muffler of the presentembodimentincludes
the first muffler 24 and second muffler 30. The first muffler
24 internally defines the pair of chambers above the outlet
17 of the fixed scroll 8 to communicate with the outlet 17,
and is formed with the gas passage hole 27 at the center
ofthe upper end thereof. The second muffler 30 is located
around the first muffler 24 to be spaced apart from the
gas passage hole 27 of the first muffler 24, and internally
defines the third chamber 31 including the guidance
paths 23 of the fixed scroll 8.

[0038] The chambers of the first muffler 24 include the
lower first chamber 25 and upper second chamber 26,
and in particular, the second chamber 26 is defined by
the inclined conical wall 28.

[0039] The second muffler 30 has the planar gas con-
fronting wall 32 forming the center of the top thereof, and
the curved wall 33 extending downward from the planar
gas confronting wall 32 to have a gentle curvature. Here,
in a differential feature of the present embodiment, both
the inclined conical wall 28 of the first muffler 24 and the
curved wall 33 of the second muffler 30 have the pleats
29.

[0040] Asthe pleats 29 are formed at the inclined con-
ical wall 28 of the second chamber 26 and the curved
wall 33 of the second muffler 30, in the same manner as
the second embodiment of the present invention; a con-
tact area between the walls 28 and 33 and the refrigerant
gas increases, resulting in more improved oil separation
efficiency. Furthermore, the curved wall 33 of the second
muffler 30 having the pleats 29 has the effect of providing
the planar gas confronting wall 32, onto which the com-
pressed refrigerant gas discharged through the gas pas-
sage hole 27 of the second chamber 26 imparts a direct
shock, with shock-alleviating effect.

[0041] As apparent from the above description, the
present invention provides a muffler of a scroll compres-
sor, which has a double muffler structure internally de-
fining three chambers. With this double muffler structure,
itis possible not only to achieve a sufficient transmission
loss of noise generated when compressed high-pressure
refrigerant gas is discharged through an outlet of a fixed
scroll, but also to achieve sufficient separation of oil con-
tained in the gas. Further, the muffler of the present in-
vention has the effect of isolating a discharge pressure
inside the muffler from an outside suction pressure with
increased accuracy, resulting in an improvement in the
performance and reliability of compressors.

[0042] Although the preferred embodiments of the
presentinvention have been disclosed for illustrative pur-
poses, those skilled in the art will appreciate that various
modifications, additions and substitutions are possible,
without departing from the scope and spirit of the inven-
tion as disclosed in the accompanying claims.
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Claims
1. A muffler of a scroll compressor comprising:

a first muffler having a pair of chambers defined 5
above an outlet of a fixed scroll to communicate

with the outlet and a gas passage hole formed

at the center of an upper end thereof; and

a second muffler located around the first muffler

to be spaced apart from the gas passage hole 10
of the first muffler and having a chamber com-
municating with one or more guidance paths of

the fixed scroll.

2. The muffler according to claim 1, wherein the cham- 15
bers of the first muffler include a lower first chamber
and an upper second chamber.

3. Themuffler according to claim 2, wherein the second
chamber is defined by an inclined conical wall. 20

4. The muffleraccordingto claim 3, wherein theinclined
conical wall has pleats.

5. Themuffleraccordingtoclaim 1, whereinthe second 25
muffler is defined by a planar gas confronting wall
forming the center of a top thereof and a curved wall
extending downward from the planar gas confronting

wall to have a gentle curvature.
30

6. The muffler according to claim 5, wherein the curved
wall has pleats.
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