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(54) COMPRESSOR

(67)  Provided is a compressor with reduced noise.
This compressor is provided with an orbiting scroll (30)
which is rotatably linked to an eccentric shaft portion of
a main shaft (17), a fixed scroll (20) which forms a com-
pression chamber (PR) which compresses the refriger-
ant by opposing the orbiting scroll and which, in the end
plate (21), has an upstream discharge port (24) through
which the compressed refrigerant passes and which
communicates with the compression chamber (PR), and
a discharge cavity (25) which communicates with the
downstream side of the upstream discharge port (24) and
has a larger volume than the upstream discharge port
(24). The upstream discharge port (24) is provided with
an open end (24B) on the upstream side and an open
end (24A) on the downstream side. The upstream open
end (24B) is eccentric relative to the central axis (C) of
the fixed scroll (20) and the central axis (C2) of the dis-
charge cavity (25) is in the area occupied by the down-
stream open end (24A).
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Description
TECHNICAL FIELD

[0001] The present invention relates to a compressor,
and in particular, to a scroll compressor.

BACKGROUND ART

[0002] A scroll compressor, which is used in a refrig-
eration cycle such as in an air conditioning device, a re-
frigerator, or the like, includes a fixed scroll and an orbit-
ing scroll. The fixed scroll and the orbiting scroll each
have a spiral wrap formed integrally therewith on one
surface side of a disk-shaped end plate. The fixed scroll
and the orbiting scroll are arranged so as to oppose each
other with the respective wraps engaging each other, and
the orbiting scroll is caused to revolve in relation to the
fixed scroll by an electric motor or the like. By moving a
compression chamber formed between the wraps from
the outer periphery to the inner periphery and reducing
the inner volume thereof, the refrigerant gas within the
compression chamber is compressed.

[0003] The refrigerant gas compressed in the com-
pression chamber flows through a discharge port formed
in the end plate of the fixed scroll and flows into a high
pressure chamber between a discharge cover and a
housing, and is discharged towards a refrigerant circuit
from a discharge pipe provided in the housing. The dis-
charge port is often provided in an eccentric fashion in
relation to a central axis of the fixed scroll in consideration
of performance or the compression ratio of the refriger-
ant.

[0004] The discharge portformed in the fixed scroll has
an effect on the performance of the scroll compressor or
noise, and various configurations have been proposed.
[0005] For example, Patent Document 1 proposes a
configuration in which a cylindrical collar with a hollow
center is fitted onto the discharge port in order to mitigate
vibration/noise resulting from the discharge of fluid com-
pressed by the revolution of the scroll. By providing a
collar, it is possible to reduce excitation force from pres-
sure pulsation within the cylinder and to mitigate noise.

CITATION LIST
Patent Literature

[0006] Patent Document 1: Japanese Unexamined
Utility Model Application Publication No. H4-82391U

SUMMARY OF INVENTION
Technical Problem
[0007] Vibrations/noise generated by the scroll com-

pressor have a wide frequency range, and noise occurs
due to resonance in a plurality of different frequency
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bands. Thus, it is difficult to reduce noise in all frequency
bands by using one noise reduction means as in Patent
Document 1.

[0008] The present invention is made in view of such
technical problems, and an object thereof is to provide a
scroll compressor by which it is possible to reduce noise
in a plurality of frequency bands occurring in a scroll com-
pressor.

Solution to Problem

[0009] In accordance with this object, a compressor of
the present invention is provided with an orbiting scroll
that is rotatably linked to an eccentric shaft portion of a
main shaft, a fixed scroll that forms a compression cham-
ber that compresses the refrigerant by opposing the or-
biting scroll and that, in the end plate, has a first refrig-
erant path through which the compressed refrigerant
passes and that communicates with the compression
chamber, and a second refrigerant path that communi-
cates with the downstream side of the first refrigerant
path and has a larger interior volume than that of the first
refrigerant path. The firstrefrigerant path is provided with
an open end on the upstream side and an open end on
the downstream side. The upstream open end is eccen-
tric relative to the central axis of the fixed scroll and the
central axis of the second refrigerant path is in the area
occupied by the downstream open end.

[0010] By the configuration above, the refrigerant is
discharged from the downstream side open end of the
first refrigerant path towards nodes of a plurality of res-
onance modes formed in the central axis of the second
refrigerant path. Thus, it is possible to reduce the number
of resonance modes generated and to reduce noise in
the second refrigerant path.

[0011] Inthe compressor of the present invention, it is
preferable that a center of a downstream side open end
of the first refrigerant path coincide with a central axis of
the second refrigerant path.

[0012] By having the center of the downstream side
open end of the first refrigerant path coincide with the
central axis of the second refrigerant path, it is possible
to discharge the refrigerant from the first refrigerant path
towards the central axis of the second refrigerant path,
and thus, it is possible to reduce noise in the second
refrigerant path.

[0013] Furthermore, in the compressor of the present
invention, it is preferable that the first refrigerant path be
formed at an incline with respect to the central axis of the
second refrigerant path.

[0014] By forming the first refrigerant path at an incline
with respect to the central axis of the second refrigerant
path, it is possible to discharge the refrigerant from the
first refrigerant path towards the central axis of the sec-
ond refrigerant path.

[0015] Additionally, in the present invention, instead of
forming the first refrigerant path at an incline with respect
to the central axis of the second refrigerant path, it is
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possible to form the first refrigerant path such that the
central axis thereof coincides with the central axis of the
fixed scroll extending in the vertical direction.

[0016] By having the central axis of the first refrigerant
path coincide with the central axis of the fixed scroll, there
is no need to form the first refrigerant path at an incline,
thereby improving ease of processing.

[0017] The presentinvention can also provide a com-
pressor in which the first refrigerant path and the second
refrigerant path are formed in an end plate of the fixed
scroll.

Advantageous Effects of Invention

[0018] According to the present invention, by forming
the upstream discharge port portion in the discharge port
of the compressor such that refrigerant is discharged
from the upstream discharge port portion towards the
central axis of the discharge cavity, itis possible to reduce
noise occurring in the discharge cavity.

Brief Description of Drawings
[0019]

FIG. 1 is a vertical cross-sectional view depicting a
scroll compressor pertaining to an embodiment of
the present invention.

FIG. 2 is a partial enlarged view of FIG. 1 in the vi-
cinity of a discharge port of a fixed scroll.

FIGS. 3A and 3B are illustrations for describing the
effect of noise reduction in an embodiment of the
present invention.

FIG. 4 is an illustration for describing a second em-
bodiment of the present invention.

FIG. 5 is anillustration for describing another exam-
ple of the second embodiment of the present inven-
tion.

Description of Embodiments
[First Embodiment]

[0020] Below, embodiments of the present invention
will be described with reference to the attached drawings.
[0021] As illustrated in FIG. 1, a scroll compressor 1
of the present embodimentincludes an electric motor 12,
and a scroll compression mechanism 2 driven by the
electric motor 12 within a housing 10. The scroll com-
pressor 1 compresses a refrigerant and supplies it to a
refrigerant circuit in an air conditioner, a refrigerator, or
the like, for example. A configuration of the scroll com-
pressor 1 will be described below.

[0022] The housing 10 includes a main housing body
101 that is a bottomed cylinder with an open top, and a
housing top 102 that covers the open top of the main
housing body 101.

[0023] The side surface of the main housing body 101

10

15

20

25

30

35

40

45

50

55

is provided with an intake pipe 13 through which refrig-
erant is introduced from an accumulator (not illustrated)
into the main housing body 101.

[0024] The housing top 102 is provided with a dis-
charge pipe 14 that discharges refrigerant that has been
compressed by the scroll compression mechanism 2.
The interior of the housing 10is partitioned by a discharge
cover 27 into a low pressure chamber 10A and a high
pressure chamber 10B.

[0025] The electric motor 12 includes a stator 15 and
a rotor 16.
[0026] The stator 15 is provided with a coil that gener-

ates a magnetic field as a result of power being supplied
thereto through a power supply unit (not illustrated) at-
tached to the side surface of the main housing body 101.
The rotor 16 includes as primary components a perma-
nent magnet and a yoke, and furthermore, a main shaft
17 is joined integrally therewith in the center of the rotor
16.

[0027] An upper bearing 18 and a lower bearing 19,
which rotatably support the main shaft 17, are provided
on either end of the main shaft 17 across the electric
motor 12.

[0028] Aneccentricpin 17A provided on the upper end
of the main shaft 17 protrudes into and is accommodated
in an accommodation space 190 formed in the upper
bearing 18.

[0029] The scroll compression mechanism 2 includes
a fixed scroll 20 and an orbiting scroll 30 that revolves in
relation to the fixed scroll 20.

[0030] The fixed scroll 20 includes a fixed end plate 21
and a spiral wrap 22 that is stood upright from one surface
of the fixed end plate 21. In the fixed scroll 20, the fixed
end plate 21 includes a discharge port 23. The fixed scroll
20 is provided such that the central axis C thereof coin-
cides with the central axis of the main shaft 17.

[0031] As illustrated in FIG. 2, the discharge port 23
includes an upstream discharge port portion 24 and a
discharge cavity 25 that communicates with the upstream
discharge port portion 24 and has a larger interior volume
than that of the upstream discharge port portion 24, both
the upstream discharge port portion 24 and the discharge
cavity 25 having a circular opening shape. In the present
embodiment, the upstream discharge port portion 24 cor-
responds to the first refrigerant path of the present inven-
tion, and the discharge cavity 25 corresponds to the sec-
ond refrigerant path of the present invention.

[0032] The upstream discharge port portion 24 is dis-
posed to the upstream side according to a flow direction
A of the refrigerant, and the discharge cavity 25 is dis-
posed to the downstream side. The center of the open
end 24B on the upstream side of the upstream discharge
port portion 24 is formed so as to be eccentric in relation
to the central axis C of the fixed scroll 20. In the upstream
discharge port portion 24, the center P1 of the open end
24A on the downstream side coincides with the central
axis C2, which coincides with the central axis C, of the
discharge cavity 25. Thus, the upstream discharge port
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portion 24 is formed so as to be inclined in relation to the
central axis C2 (flow direction A of refrigerant). The fact
that the upstream discharge port portion 24 is formed in
an inclined fashion in this manner is a characteristic of
the present embodiment, and the refrigerant passing
through the upstream discharge port portion 24 is dis-
charged towards the central axis C2 of the discharge
cavity 25. Details will be described later, but as a result
of the flow of refrigerant, the scroll compressor 1 can
prevent the generation of a number of resonance modes.
[0033] The upstream side of the upstream discharge
port portion 24 communicates with a compression cham-
ber PR formed between the fixed scroll 20 and the orbiting
scroll 30. The downstream side of the discharge cavity
25 communicates with a downstream discharge port por-
tion 26 of the discharge cover 27 covering the top of the
fixed scroll 20.

[0034] The discharge cavity 25, the downstream dis-
charge port portion 26, and the high pressure chamber
10B are provided such that the respective central axes
C2, C3, and C4 thereof coincide with the central axis C
of the fixed scroll 20 along the vertical direction. Thus,
the center P2 of the downstream side open end 26A of
the downstream discharge port portion 26 coincides with
the central axis C4 of the high pressure chamber 10B,
and the center of the upstream side open end 26B coin-
cides with the central axis C2.

[0035] The orbiting scroll 30 also includes an orbiting
end plate 31 having a disk shape and a spiral wrap 32
that is stood upright from one surface of the orbiting end
plate 31.

[0036] The rear surface of the orbiting end plate 31 of
the orbiting scroll 30 is provided with a boss 34, and a
drive bush 36 is attached to the boss 34 through a bear-
ing. The eccentric pin 17A is fitted into the inside of the
drive bush 36. In this manner, the orbiting scroll 30 is
joined in an eccentric manner to the center of main shaft
17, and thus, when the main shaft 17 rotates, the orbiting
scroll 30 rotates (revolves) with the eccentric distance
from the center of the main shaft 17 being the turning
radius.

[0037] The orbiting scroll 30 is provided with an Old-
ham ring (not illustrated) that restricts rotation between
the orbiting scroll 30 and the main shaft 17 such that the
orbiting scroll 30 revolves but does not rotate.

[0038] Wraps 22 and 32, which are eccentric with re-
spect to each other by a prescribed amount and are en-
gaged with each other while being shifted by a 180°
phase, are in contact with each other in a plurality of
positions according to the rotational angle of the orbiting
scroll 30. In this manner, the compression chamber PR
is formed so as to have point symmetry about the center
(innermost periphery) of the spirals of the wraps 22 and
32, and as a result of the revolution of the orbiting scroll
30, the compression chamber is moved gradually inward
while the inner volume thereof decreases. The refrigerant
is compressed to the maximum in the center of the spi-
rals. The compression chamber PR of FIG. 1 illustrates
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this portion.

[0039] Next, the operation of the scroll compressor 1
having the above configuration will be described.
[0040] In order to start up the scroll compressor 1, the
electric motor 12 is excited and refrigerant is introduced
into the housing 10 through the intake pipe 13.

[0041] When the electric motor 12 is excited, the main
shaft 17 rotates, and as a result, the orbiting scroll 30
revolves in relation to the fixed scroll 20. This results in
the refrigerant being compressed in the compression
chamber PR between the orbiting scroll 30 and the fixed
scroll 20, and the refrigerant introduced from the intake
pipe 13 into the low pressure chamber 10A in the housing
10 is drawn into the area between the orbiting scroll 30
and the fixed scroll 20. Then, the refrigerant compressed
in the compression chamber PR passes through the dis-
charge port 23 of the fixed end plate 21 and the down-
stream discharge port portion 26 of the discharge cover
27 in that order, is discharged into the high pressure
chamber 10B, and is then discharged outside through
the discharge pipe 14. In this manner, the refrigerant is
drawn in, compressed, and discharged in succession.
[0042] Next, the avoidance of generation of resonance
modes, which is a characteristic of the scroll compressor
1, will be described with reference to FIGS. 3A and 3B.
[0043] When the scroll compressor 1 is in operation
and the refrigerant passes through the discharge cavity
25, resonance modes, which are a cause for noise, can
be generated. An object of the present embodiment is to
reduce noise by reducing the number of resonance
modes generated.

[0044] In the discharge cavity 25, a plurality of reso-
nance modes from a primary mode to a high-order mode
are generated (six resonance modes (i) to (vi) are illus-
trated in FIG. 3A). When these resonance modes are
generated by the inflow of refrigerant from the upstream
discharge port portion 24, noise is generated in the dis-
charge cavity 25. However, when the refrigerant passes
the node of the resonance mode, the resonance mode
is not generated.

[0045] In FIG. 3A, the positions of the nodes of the
plurality of resonance modes generated in the discharge
cavity 25 are depicted with the broken lines DL. The upper
portion of FIG. 3A illustrates plan views of the discharge
cavity 25 whereas the lower portion illustrates a vertical
edge face. The two circles 28 and 29 in each discharge
cavity 25 each illustrate positions where the refrigerant
is discharged (hereinafter referred to as a vibration input
position). The solid line circle 28 illustrates a case in
which the vibration input position coincides with the cen-
tral axis C2 of the discharge cavity 25, and the broken
line circle 29 illustrates a case in which the vibration input
position is shifted from the central axis C2 and the node.
[0046] Inthe case of the primary mode illustrated in (i)
of FIG. 3A, a node is formed on the inner wall of the
discharge cavity 25. Meanwhile, in the case of the sec-
ondary mode illustrated in (ii) of FIG. 3A, the node is
formed directly on a diametrical line passing through the
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central axis C2 of the discharge cavity 25.

[0047] Nodes formed in other resonance modes are
illustrated in (iii) to (vi) of FIG. 3A, and are formed in
various positions on the discharge cavity 25, but with the
exception of (i), which depicts the primary mode, and (iv),
which depicts a high-order mode, the node of each of the
resonance modes passes through the central axis C2 of
the discharge cavity 25. As a result, nodes of a plurality
of different resonance modes include the central axis C2
of the discharge cavity 25 as a common point.

[0048] The refrigerant discharged from the upstream
discharge port portion 24 passes through the discharge
cavity 25 as a spherical wave. Consequently, by having
the center P1 of the downstream side open end 24A co-
incide with the central axis C2, the refrigerant passes
through the central axis C2 and is discharged to the
downstream discharge port portion 26.

[0049] Thus, in the example of FIG. 3A, when the re-
frigerant is discharged to the discharge cavity 25 from
the position indicated with the solid line circle 28, the
resonance modes (ii), (iii), (v), and (vi) in FIG. 3A are not
generated, and only the resonance modes (i) and (iv) are
generated. On the other hand, if the refrigerant is dis-
charged to the discharge cavity 25 from the position in-
dicated with the broken line circle 29, then all resonance
modes from (i) to (vi) in FIG. 3A are generated. The gen-
eration of resonance modes is depicted with solid lines
and broken lines in FIG. 3B, and by having the vibration
input position coincide with the central axis C2 of the
discharge cavity 25, the number of resonance modes
generated is reduced, which allows for a reduction in
noise.

[0050] The scroll compressor 1 has realized this effect
of reducing noise.

[0051] In other words, in the present embodiment, by
having the center P1 of the downstream side open end
24A of the upstream discharge port portion 24 coincide
with the central axis C2 of the discharge cavity 25, the
number of resonance modes generated is reduced.
[0052] However, as a result of the upstream side open
end 24B of the upstream discharge port portion 24 being
eccentric with respect to the central axis C2, the upstream
discharge port portion 24 is formed at an incline, and the
center P1 coincides with the central axis C2.

[0053] According to the present embodiment, by hav-
ing the center P1 of the upstream discharge port portion
24 coincide with the central axis C2, the refrigerant dis-
charged from the upstream discharge port portion 24
passes through nodes of a plurality of resonance modes
formed on the central axis C2. These plurality of reso-
nance modes are not generated, and thus, noise within
the discharge cavity 25 is reduced.

[0054] The most preferable example of the center P1
of the upstream discharge port portion 24 coinciding with
the central axis C2 is applied to the scroll compressor 1
above, but the only requirement is that the refrigerant
passes through nodes of resonance modes. Thus, even
if the center P1 is shifted from the central axis C2, as
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long as the central axis C2is presentin the area occupied
by the open end 24B, the effects of the present invention
can still be attained.

[Second Embodiment]

[0055] As illustrated in FIG. 4, in the present embodi-
ment, instead of forming the upstream discharge port por-
tion 24 at an incline, the position of the discharge cavity
25 is shifted, thereby causing the central axis C2 of the
discharge cavity 25 to coincide with the central axis C1
(center P1) of the upstream discharge port portion 24. In
this manner, noise occurring in the discharge cavity 25
is reduced. The upstream discharge port portion 24 is
formed such that the central axis C thereof traces the
vertical direction. The shift in position here refers to the
shifting of the discharge cavity 25 of the present embod-
iment in relation to the discharge cavity 25 of the first
embodiment.

[0056] The discharge cavity 25 is eccentric in relation
to the central axis C of the fixed scroll 20, and by com-
bining this eccentricity with the position shift of the dis-
charge cover 27 and the housing top 102, the central
axes C3 and C4 coincide with the central axis C1.
[0057] According to the present embodiment, similar
to the first embodiment, it is possible to reduce the
number of resonance modes generated in the discharge
cavity 25. Consequently, noise is reduced in the dis-
charge cavity 25.

[0058] Also, there is no need to form the upstream dis-
charge port portion 24 at an incline as in the first embod-
iment, and thus, the second embodiment exhibits an im-
provement in terms of ease of processing.

[0059] Furthermore, the positions of the discharge cov-
er 27 and the housing top 102 are shifted in conjunction
with the shift in position of the discharge cavity 25, and
thus, the central axis C3 of the downstream discharge
port portion 26 continues to coincide with the central axis
C4 of the high pressure chamber 10B. Consequently, by
mitigating an increase in the number of resonance modes
generated in the high pressure chamber 10B, it is possi-
ble to prevent an increase in noise in the high pressure
chamber 10B.

[0060] Inthe presentinvention, asillustrated in FIG. 5,
by inclining the downstream discharge port portion 26
instead of shifting the positions of the discharge cover
27 and the housing top 102, it is possible to have the
center P2 of the downstream side open end 26A of the
downstream discharge port portion 26 coincide with the
central axis C4 of the high pressure chamber 10B. In
such a case, it would be necessary to form the down-
stream discharge port portion 26 at an incline, but the
discharge cover 27 is thin compared to the fixed end plate
21, and processing thereof is easier compared to forming
the upstream discharge port portion 24 at an incline.
[0061] Also, even if the center P2 is shifted from the
central axis C4, as long as the central axis C4 is present
in the area occupied by the open end 26A, the effects of
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the present invention can still be attained, as described
above.

[0062] The embodiments have been described above.
However, in addition to the configurations above, as long
as there is no departure from the spirit and scope of the
presentinvention, configurations described in the modes
of the above embodiments can be selected as desired,
or can be changed to other configurations as necessary.
[0063] For example, the presentinvention can also be
applied to a scroll compressor that is not provided with
the discharge cover 27. In such a case, the fixed end
plate would only include a discharge port of the same
diameter (because no portions corresponding to the dis-
charge cavity 25 would be present), and the discharge
port would be directly connected to the high pressure
chamber 10B. The discharge port corresponds to the first
refrigerant path of the present invention, and the high
pressure chamber corresponds to the second refrigerant
path of the present invention.

[0064] Also, if the upstream discharge port portion 24
or the downstream discharge port portion 26 is formed
at an incline, it may be formed in a curve or inclined in a
stepwise fashion such as in a crank shape or a step
shape, instead of forming in a straight line.

[0065] The horizontal cross-sectional shape of the dis-
charge cavity 25 is not limited to being a circle, and an-
other cross-sectional shape may be adopted.

Reference Signs List
[0066]

1 Scroll compressor

2 Scroll compression mechanism

10 Housing

10A Low pressure chamber

10B High pressure chamber

12 Electric motor

13 Intake pipe

14 Discharge pipe

15 Stator

16 Rotor

17 Main shaft

17A Eccentric pin

18 Upper bearing

19 Lower bearing

20 Fixed scroll

21 Fixed end plate

22,32 Wrap

23 Discharge port

24 Upstream discharge port portion (first refrigerant
path) 12A, 12B Open end

25 Discharge cavity (second refrigerant path)
26 Downstream discharge port portion
26A, 26B Open end

27 Discharge cover

30 Orbiting scroll

31 Orbiting end plate
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34 Boss

36 Drive bush

101 Main housing body

102 Housing top

190 Accommodation space

A Direction

C, C1, C2, C3, C4 Central axis
P1, P2 Center

PR Compression chamber

Claims
1. A compressor comprising:

an orbiting scroll that is rotatably linked to an
eccentric shaft portion of a main shaft;

a fixed scroll that opposes the orbiting scroll to
form a compression chamber for compressing
refrigerant, the fixed scroll having in an end plate
afirstrefrigerant path connected to the compres-
sion chamber through which the compressedre-
frigerant passes; and

a second refrigerant path connected to a down-
stream side of the first refrigerant path and hav-
ing a larger interior volume than that of the first
refrigerant path,

the first refrigerant path including an upstream
side open end and adownstream side open end;
the upstream side open end being eccentric in
relation to a central axis of the fixed scroll; and
a central axis of the second refrigerant path be-
ing present in an area corresponding to where
the downstream side open end occupies.

2. The compressor according to claim 1, wherein a
center of the downstream side open end of the first
refrigerant path coincides with the central axis of the
second refrigerant path.

3. The compressor according to claim 1 or 2, wherein
the first refrigerant path is formed at an incline with
respect to the central axis of the second refrigerant
path.

4. The compressor according to claim 1 or 2, wherein
the first refrigerant path is formed such that a central
axis thereof coincides with the central axis of the
fixed scroll extending in a vertical direction.

5. The compressor according to any one of claims 1 to
4, wherein the first refrigerant path and the second
refrigerant path are formed in the end plate of the
fixed scroll.
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