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(54) COMPRESSOR

(57) To reduce a size of an oil separator by improving oil separation performance of the oil separator of a compressor
in the compressor having a centrifugal separation type oil separator. To further improve the oil separation performance
by forming a processing drill so as not to interfere with a separation pipe at the time of drilling a refrigerant introduction
path and by connecting the refrigerant introduction path to an inner peripheral surface of a separation chamber smoothly
even when the oil separator is reduced in size. To further secure a clearance at a portion where an opening of the
refrigerant introduction path faces. In a compressor having an oil separator 14 including a separation chamber 22, a
separation pipe 23 housed in the separation chamber 22 and a refrigerant introduction path 21 allowing a discharge
chamber 11 to communicate with the separation chamber 22, an axial center 0 of the separation chamber 22 and an
axial center 0’ of the separation pipe are shifted from each other.
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Description

Technical Field

[0001] The present invention relates to a compressor
including a centrifugal separation-type oil separator, and
particularly relates to a compressor including an oil sep-
arator having high oil separation performance.

Background Art

[0002] As compressors having a centrifugal separa-
tion-type oil separator which separates oil from working
fluid compressed by a compression mechanism in relat-
ed art, for example, compressors disclosed in Patent Lit-
erature 1 and Patent Literature 2 are well known.
[0003] In the above compressors, the compressor
shown in Patent Literature 1 is provided with a movable
member capable of moving in accordance with the rota-
tion of a shaft and a fixed member forming a compression
chamber together with the movable member. An oil sep-
arator which introduces the working fluid compressed in
the compression chamber and separates oil is integrally
formed with the fixed member. The oil separator has a
separation chamber to which working fluid compressed
in the compression chamber is introduced and a sepa-
ration pipe housed in the separation chamber for swirling
the introduced working fluid, in which the separation
chamber and the separation pipe are integrally formed
with the fixed member in a coaxial manner.
[0004] In the compressor disclosed in Patent Literature
2, a cyclone block (oil separator) for separating a refrig-
erator oil from a refrigerant gas is provided in a rear side
block which forms a housing of the compressor. The oil
separator is configured by including a centrifugal sepa-
ration body part having a cylindrical inner peripheral sur-
face in which the compressed refrigerant gas is swirled
and a bottom surface blocking one end side of the cylin-
drical inner peripheral surface, and an inner cylindrical
gas exhaust part arranged inside a columnar space sur-
rounded by the cylindrical inner peripheral surface along
an axis of the columnar space, which introduces the re-
frigerant gas swirled inside to the outside of the centrif-
ugal separation body part from an end surface opposite
to the bottom surface. Also in the compressor, the gas
exhaust part and the centrifugal separation body part are
formed of different members from each other.
[0005] As described above, in the related-art oil sepa-
rators, the separation chamber formed in the approxi-
mately columnar space and the cylindrical separation
pipe housed inside the separation chamber are formed
in the centrifugal separation main part provided in the
housing so that axial centers thereof coincide to each
other, and working fluid including oil is swirled in the ap-
proximately cylindrical space demarcated by an inner pe-
ripheral surface of the separation chamber and an outer
peripheral surface of the separation pipe, thereby per-
forming centrifugal separation of the oil in the working

fluid.

Citation List

Patent Literature

[0006]

Patent Literature 1: W2011-080865 Republication
Patent Literature 2: JP-A-2007-327340

Summary of Invention

Technical Problem

[0007] However, in the related-art oil separator in
which the separation chamber and the separation pipe
are coaxially formed, it is necessary to secure the sepa-
ration chamber having a certain degree of size for secur-
ing required separation ability, therefore, the size of the
oil separator is not easily reduced and it is difficult to
reduce the size of the compressor.
[0008] Accordingly, it is required that the oil separation
performance of the oil separator is increased and the size
of the oil separator is reduced.
[0009] Furthermore, in the structure disclosed in Pat-
ent Literature 1 in which the centrifugal separation body
part and the separation pipe which demarcate the sep-
arating chamber are integrally formed, the following in-
conveniences may occur in a work of processing a re-
frigerant introduction path for introducing a high-pressure
gas of the oil separator by using a processing drill, if a
sufficient clearance between the outer peripheral surface
of the separation pipe and the inner peripheral surface
of the separation chamber is not secured. That is, at the
time of drilling the refrigerant introduction path by moving
the processing drill from a side direction of the separation
body part to a tangential direction of the inner peripheral
surface of the separation chamber, there exists an incon-
venience that a processing drill 30 interferes with a sep-
aration pipe 23 and makes a hole in the separation pipe
23 as shown in Fig. 5A when the processing drill is in-
serted deeply into the separation chamber. Conversely,
when the insertion of the processing drill 30 is shallow
for avoiding the interference with the separation pipe 23,
there exists an inconvenience that a refrigerant introduc-
tion path 21 is not connected to the inner peripheral sur-
face of a separation chamber 22 in the tangential direc-
tion and working fluid is not introduced to the separation
chamber 22 smoothly, therefore, the swirling of working
fluid is not performed smoothly and the oil separation
ability may deteriorate as shown in Fig. 5B.
[0010] In order to avoid such inconveniences, it is de-
sirable to increase the clearance between the outer pe-
ripheral surface of the separation pipe and the inner pe-
ripheral surface of the separation chamber sufficiently to
thereby prevent the interference with the separation pipe
even when the processing drill is inserted deeply. How-
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ever, when the clearance is secured large in the above
related-art structure, the oil separator itself becomes
large in size and it is difficult to reduce the size of the
compressor.
[0011] Also in the structure disclosed in Patent Litera-
ture 2 in which the separation pipe is formed separately
from the centrifugal separation body part demarcating
the separation chamber, when the clearance between
the outer peripheral surface of the separation pipe and
the inner peripheral surface of the separation chamber
is insufficient, there exists an inconvenience that an
opening portion of the refrigerant introduction path be-
comes too close to the separation pipe and working fluid
introduced to the separation chamber collides with the
separation pipe to make the working fluid difficult to swirl
inside the separation chamber smoothly.
[0012] In order to avoid such inconvenience, it is nec-
essary to increase the clearance between the outer pe-
ripheral surface of the pipe portion and the inner periph-
eral surface of the separation chamber. However, when
the clearance is secured large in the above related-art
structures, the oil separator becomes large in size and it
is difficult to reduce the size of the compressor.
[0013] The present invention has been made in view
of the above circumstances, and an object thereof is to
reduce the size of the oil separator by avoiding the above
inconveniences caused by the structure in which the sep-
aration chamber and the separation pipe are coaxially
formed to improve oil separation performance of the oil
separator in the compressor. Another object is to provide
a compressor including an oil separator capable of avoid-
ing the inconvenience that the processing drill interferes
with the separation pipe at the time of drilling the refrig-
erant introduction path, capable of further improving oil
separation performance by connecting the refrigerant in-
troduction path to the inner peripheral surface of the sep-
aration chamber smoothly and further capable of avoid-
ing the inconvenience that the opening of the refrigerant
introduction path becomes too close to the separation
pipe even when the oil separator is reduced in size.

Solution to Problem

[0014] According to an embodiment of the present in-
vention, there is disclosed a compressor including a
housing, a compression mechanism housed in the hous-
ing, a discharge chamber formed in the housing, to which
working fluid compressed in the compression mecha-
nism is discharged and an oil separator housed in the
housing and separating oil from the working fluid com-
pressed in the compression mechanism, in which the oil
separator is formed by including a cylindrical separation
chamber, a separation pipe housed in the separation
chamber and a refrigerant introduction path allowing the
discharge chamber to communicate with the separation
chamber, and an axial center of the separation chamber
and an axial center of the separation pipe are shifted from
each other.

[0015] Accordingly, a passage cross section of a pas-
sage where the compressed working fluid swirls can be
changed by shifting the axial center of the separation
chamber and the axial center of the separation pipe,
therefore, the oil separation performance can be in-
creased. As a result, the oil separation ability can be in-
creased, and the oil separator can be reduced in size
accordingly.
[0016] When the oil separator is reduced in size, a
clearance between an inner peripheral surface of the
separation chamber and an outer peripheral surface of
the separation pipe can be partially increased as the axial
center of the separation chamber and the axial center of
the separation pipe are shifted from each other. Accord-
ingly, the refrigerant introduction path is drilled so as to
face that portion, thereby avoiding interference between
a processing drill inserted when drilling the refrigerant
introduction path and the separation pipe. It is also pos-
sible to eliminate an inconvenience that the insertion of
the processing drill becomes shallow for avoiding inter-
ference with the separation pipe and smooth connection
between the refrigerant introduction path and the inner
peripheral surface of the separation chamber is hindered.
Furthermore, an inconvenience that an opening of the
refrigerant introduction path becomes too close to the
separation pipe can be eliminated.
[0017] Here, the axial center of the separation pipe
may be shifted from the axial center of the separation
chamber in an arbitrary direction for increasing the oil
separation performance, however, it is preferable that
these axial centers are shifted from each other so that a
distance between the axial center of the separation pipe
and an opening portion of the refrigerant introduction path
which opens to the separation chamber is longer than a
distance between the axial center of the separation
chamber and the opening portion from a viewpoint of
processing the refrigerant introduction path.
[0018] According to the above structure, the refrigerant
introduction path can be opened so as to face an area
where the cross section of the passage between the outer
peripheral surface of the separation pipe and the inner
peripheral surface of the separation chamber becomes
relatively large, therefore, it is possible to avoid interfer-
ence with the separation pipe easily at the time of insert-
ing the processing drill and to introduce the working fluid
smoothly. Moreover, the introduced working fluid flows
toward an area where the clearance between the sepa-
ration pipe and the separation chamber is narrow, there-
by increasing a flow velocity of the working fluid and per-
forming oil separation efficiently.
[0019] In particular, the axial center of the separation
pipe is shifted from the axial center of the separation
chamber in a direction approximately perpendicular to
an axial line of the refrigerant introduction path, thereby
allowing the opening portion of the refrigerant introduc-
tion path to face an area where the passage cross section
between the outer peripheral surface of the separation
pipe and the inner peripheral surface of the separation
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chamber becomes the largest. As a result, processing of
the refrigerant introduction path can be performed easily
and the working fluid can be introduced to the separation
chamber smoothly. Additionally, the size of the oil sepa-
rator can be reduced easily even when the processing
of the refrigerant introduction path is anticipated.
[0020] It is preferable that the separation chamber is
integrally formed with the housing, and the separation
pipe is integrally formed with a portion of the housing
which demarcates the separation chamber.
[0021] According to the adoption of the above struc-
ture, adjustment of an axial center position of the sepa-
ration pipe is not required, which can eliminate variation
in effects of oil separation.

Advantageous Effects of Invention

[0022] As described above, the axial center of the sep-
aration chamber is shifted from the axial center of the
separation pipe in the oil separator in the compressor
having the centrifugal separation type oil separator ac-
cording to the present invention, therefore, the oil sepa-
ration performance of the oil separator can be improved
and the oil separator can be reduced in size accordingly,
which can eventually reduce the size of the compressor.
[0023] Furthermore, the refrigerant introduction path
can be formed so as to face the portion where the clear-
ance between the outer peripheral surface of the sepa-
ration pipe and the inner peripheral surface of the sepa-
ration chamber becomes large even when the oil sepa-
rator is reduced in size, therefore, the following advan-
tages can be obtained.

• The processing drill does not interfere with the sep-
aration pipe at the time of drilling the refrigerant in-
troduction path.

• The refrigerant introduction path can be connected
to the inner peripheral surface of the separation
chamber smoothly and the inconvenience that the
opening of the refrigerant introduction path becomes
too close to the separation pipe can be eliminated.

• The working fluid is introduced to the separation
chamber smoothly to thereby perform the oil sepa-
ration efficiently.

Brief Description of Drawings

[0024]

[Fig. 1A, Fig. 1B] Figs. 1A and Fig. 1B are sectional
side views showing a structure example of a com-
pressor according to the present invention, Fig. 1A
is a cross-sectional view obtained by cutting the com-
pressor so as to present an oil separator and a dis-
charge port, and Fig. 1B is a cross sectional view by
cutting the compressor so as to present a suction
port.
[Fig. 2A, Fig. 2B] Fig. 2A shows a cross-sectional

view cut along A-A line of Fig. 1A and Fig. 2B is a
cross-sectional view cut along B-B line of Fig. 1A.
[Fig. 3A, Fig. 3B] Figs. 3A and Fig. 3B are views
showing a state where a refrigerant induction path
communicating with a separation chamber of the oil
separator is processed by a processing drill, Fig. 3A
is a view for explaining a work of drilling the refrig-
erant introduction path by inserting the processing
drill from the outside of a housing and Fig. 3B is an
enlarged view obtained by enlarging a portion of the
oil separator of Fig. 3A.
[Fig. 4A, Fig. 4B] Figs. 4A and Fig. 4B are views for
explaining behavior of working fluid when the work-
ing fluid is introduced in to the separation chamber
in the compressor adopting the oil separator accord-
ing to the present invention, Fig. 4A is a view for
explaining behavior of the working fluid at the time
of a low flow rate, and Fig. 4B is a view for explaining
behavior of the working fluid at the time of a high flow
rate.
[Fig. 5A, Fig. 5B] Figs. 5A and Fig. 5B are views for
explaining inconveniences in the case where the re-
frigerant introduction path is formed with respect to
a related-art oil separator, Fig. 5A is a view showing
a state where the processing drill is inserted deeply
and Fig. 5B is a view shoring a state where the
processing drill is inserted in a shallow manner.

Description of Embodiments

[0025] Hereinafter, an embodiment of a compressor
according to the present invention will be explained with
reference to the attached drawings.
[0026] In Fig. 1A, Fig. 1B, Fig. 2A and Fig. 2B, a vane-
type compressor suitable for a refrigeration cycle using
working fluid as a refrigerant is shown. The vane-type
compressor includes a movable member 2 which moves
with the rotation of a shaft 1, a fixed member 4 forming
a compression chamber 3 with the movable member 2,
and a shell member 5 housing the movable member 2
and the fixed member 4, forming a housing together with
the fixed member 4.
[0027] The fixed member 4 is formed by including a
cylinder part 4a housing the movable member 2 and a
rear side block part 4b integrally formed continuously
from a rear side of the cylinder part 4a.
[0028] The movable member 2 is configured by includ-
ing a rotor 2a rotatably housed in the cylinder part 4a of
the fixed member 4 and fixed to the shaft 1 and a vane
2b inserted into a vane groove 6 formed in the rotor 2a.
[0029] The shell member 5 is configured by including
a front side block part 5a abutting on a front side end
surface of the cylinder part 4a and a cylinder part 5b
formed so as to surround outer peripheral surfaces of the
cylinder part 4a and the rear side block part 4b.
[0030] The shaft 1 is rotatably supported by the front
side block part 5a of the shell member 5 and the rear
side block part 4b of the fixed member 4 through a plain
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bearing. In the shell member 5, a suction port 7 and a
discharge port 8 for working fluid (refrigerant gas) and a
suction space (low-pressure space) 10 communicating
with the suction port 7 and formed with a concave part 9
which is formed in the cylinder part 4a of the fixed member
4 are formed. Moreover, a later-described discharge
chamber (high-pressure space) 11 is demarcated by the
cylinder part 4a of the fixed member 4 and the cylinder
part 5b of the shell member 5. The discharge chamber
11 communicates with the discharge port 8 through an
oil separator 14 formed in the rear side block part 4b of
the fixed member 4.
[0031] The space surrounded by the cylinder part 4a
and a cross section of the rotor 2a are formed in a perfect
circle. An axial center of the cylinder part 4a and an axial
center of the rotor 2a are provided so as to be shifted
from each other so that an outer peripheral surface of
the rotor 2a abuts on an inner peripheral surface of the
cylinder part 4a at one place in a circumferential direction
(provided so as to be shifted by 1/2 of a difference be-
tween an inner diameter of the cylinder part and an outer
diameter of the rotor 2a), and a compression space 13
is demarcated between the inner peripheral surface of
the cylinder part 4a and the outer peripheral surface of
the rotor 2a. The compression space 13 is sectioned by
the vane 2b and divided into plural compression cham-
bers 3, and the volume of each compression chamber 3
varies by the rotation of the rotor 2a.
[0032] The shell member 5 is configured so that a pul-
ley 15 for transmitting rotational power to the shaft 1 is
rotatably fitted to the outside of a boss section 5c inte-
grally formed with the front side block part 5a, and the
rotational power is transmitted from the pulley 15 to the
shaft 1 through an electromagnetic clutch 16.
[0033] The cylinder part 4a of the fixed member 4 is
provided with flange parts 4c, 4d protruding in a radial
direction at both ends thereof. The flange part 4c on the
front side is formed in a shape corresponding to an inner
peripheral shape of the shell member 5 and is fitted to
the inside of the shell member 5 to abut on an end surface
of the front side block part 5a. The flange part 4d on the
rear side is also formed in a shape corresponding to the
inner peripheral shape of the shell member 5. The flange
part 4d on the rear side is inserted into the inside of the
shell member 5 to seal the shell member 5 with a sealing
member such as an 0-ring with high airtightness.
[0034] A suction port 17 communicating with the suc-
tion space 10 and a discharge port 18 communicating
with the discharge chamber 11 are provided on a periph-
eral surface of the cylinder part 4a. Therefore, when the
cylinder part 4a is fitted into the shell member 5, the suc-
tion space 10 communicates with the compression cham-
ber 3 through the suction port 17, the discharge chamber
11 is formed between an outer peripheral surface of the
cylinder part 4a and an inner peripheral surface of the
cylinder part 5b, which is demarcated by the flange parts
4c, 4d at both sides thereof. The discharge chamber 11
can communicate with the compression chamber 3

through the discharge port 18. The discharge port 18 is
opened and closed by a discharge valve 19 housed in
the discharge chamber 11.
[0035] The discharge chamber 11 is provided over al-
most the entire circumference of the cylinder part 4a from
the portion where the discharge valve 19 is formed, which
is demarcated by a partition wall 20 provided in the vicinity
of the discharge port 18 of the cylinder part 4a. A portion
on the side opposite to the side where the discharge port
18 is provided with respect to the partition wall 20 com-
municates with the oil separator 14 which is described
below through a refrigerant introduction path 21 formed
in the flange part 4d (rear side block part 4b) .
[0036] The oil separator 14 is integrally formed with
the rear side block part 4b of the fixed member 4, having
a separation chamber 22 formed in a cylindrical space
with which the refrigerant introduction path 21 formed in
the flange part 4d communicates. The oil separator 14
is formed by housing an approximately cylindrical sepa-
ration pipe 23 which is integrally formed with the fixed
member 4 (rear side block part 4b) in the separation
chamber 22.
[0037] The refrigerant introduction path 21 is formed
so as to connect to an inner peripheral surface of an
upper end part of the separation chamber 22 in a tan-
gential direction and drilled from the discharge chamber’
s side by a processing drill 30 as shown in Fig. 3A and
Fig. 3B.
[0038] The separation chamber 22 is extended in a
direction approximately orthogonal to an axial direction
of the shaft 1 and formed so that an axis line thereof is
obliquely inclined to a vertical line. The upper end part
of the separation chamber 22 communicates with the dis-
charge port 8 of the shell member 5 through the separa-
tion pipe 23, and a lower end part opens to a side surface
of the rear side block 4b. The opening at the lower end
part of the separation chamber 22 is covered with the
cylindrical part 5b of the shell member 5.
[0039] In this example, the cylindrical part 5b is extend-
ed in an axial direction in such a degree that the entire
rear side block part 4b is housed. The separation cham-
ber 22 is sealed in an airtight manner with respect to the
cylinder 5b of the shell member 5 by sealing members
such as 0-rings provided in a circumferential direction of
the rear side block part 4b in front and rear portions of
the compressor in the axial direction.
[0040] In the above oil separator 14, the separation
pipe 23 is provided so that an axial center 0’ thereof is
shifted from an axial center 0 of the separation chamber
22. A direction in which the axial center 0’ of the separa-
tion pipe 23 is shifted from the axial center 0 of the sep-
aration chamber 22 may be arbitrarily set. However, the
direction is determined so that a distance between the
axial center 0’ of the separation pipe 23 and the opening
portion of the refrigerant introduction path 21 which
opens to the separation chamber 22 becomes longer
than a distance between the axial center 0 of the sepa-
ration chamber 22 and the opening portion for forming
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the refrigerant introduction path 21. In particular, the axial
center 0’ of the separation pipe 23 is shifted from the
axial center 0 of the separation chamber 22 in a direction
(β direction) approximately perpendicular to an axial line
α of the refrigerant introduction path 21.
[0041] The above separation chamber 22 and the sep-
aration pipe 23 forming the oil separator 14 are molded
at the same time when the fixed member 4 is molded by
casting. Therefore, the separation chamber 22 is formed
in a tapered shape in which a diameter is gradually in-
creased toward the opening at the lower end and the
separation pipe 23 is formed in a tapered shape in which
a diameter of the outer peripheral surface is gradually
reduced toward a tip end so as to be removed from molds
easily.
[0042] Accordingly, the working fluid flowing into the
separation chamber 22 swirls around the separation pipe
23 housed inside the separation chamber 22 and mixed
oil is separated in the process. The working fluid from
which the oil is separated is discharged from the dis-
charge port 8 through the separation pipe 23. The sep-
arated oil is reserved in an oil reservoir chamber 25
formed in a bottom part of the fixed member 4 through
an oil drain hole 24 formed in the fixed member 4 so as
to communicate with the lower end part of the separation
chamber 22, then, supplied through an oil supply pas-
sage 26 to respective portions to be lubricated due to a
pressure difference between the oil reservoir chamber
25 and the respective portions to be lubricated.
[0043] In the above structure, the rotational power from
a not-shown power source is transmitted to the shaft 1
through the pulley 15 and the electromagnetic clutch 16.
When the rotor 2a rotates, the working fluid flowing into
the suction space 10 from the suction port 7 is sucked
into the compression space 13 through the suction port
17. As the volume of each compression chamber 3 sec-
tioned by the vane 2b inside the compression space var-
ies according to the rotation of the rotor 2a, the working
fluid confined inside the vane 2b is compressed and dis-
charged from the discharge port 18 to the discharge
chamber 11 through the discharge valve 19. The working
fluid discharged to the discharge chamber 11 moves in
the circumference direction along the outer peripheral
surface of the cylinder part 4a (along the inner peripheral
surface of the cylinder part 5b of the shell member 5),
travelling around almost the entire circumference of the
cylinder part 4a and being introduced into the separation
chamber 22 of the oil separator 14 which is integrally
formed with the rear side block 4b through the refrigerant
introduction path 21 formed in the flange part 4d (rear
side block part 4b). After that, the working fluid is proc-
essed so that oil is separated in the process of swirling
inside the separation chamber, being discharged from
the discharge port 8 to an outer circuit through the sep-
aration pipe 23. The separated oil is introduced to the oil
reservoir chamber 25 through the oil drain hole 24 formed
in the lower end of the separation chamber 22.
[0044] At that time, the axial center 0 of the separation

chamber 22 is shifted from the axial center 0’ of the sep-
aration pipe 23 in the oil separator 14, therefore, a cross
section of a passage between the outer peripheral sur-
face of the separation chamber 22 and the inner periph-
eral surface of the separation pipe 23 (cross section of
the passage where the compressed working fluid swirls)
varies. The oil separation performance can be increased
by the variation in the cross section of the passage.
[0045] In particular, when the refrigerant introduction
path 21 is formed so as to face a relatively large area in
the cross section of the passage as in the above struc-
ture, the flow velocity of the working fluid can be in-
creased in an area where the cross section of the pas-
sage between the outer peripheral surface of the sepa-
ration chamber 22 and the inner peripheral surface of the
separation pipe 23 is relatively small at the time of a low
flow rate when the discharge capacity is low, therefore,
oil can be separated efficiently.
[0046] At the time of a high flow rate when the dis-
charge capacity is high, the working fluid swirls while be-
ing diffused in the axial direction of the separation pipe
23 in an area where the cross section of the passage is
small, therefore, the occurrence of pressure loss is in-
hibited while keeping the flow velocity of the working fluid,
and oil separation can be sufficiently performed.
[0047] As the oil separation ability can be increased
by the above structure, the oil separator 14 can be re-
duced in size accordingly, which can contribute to size
reduction of the compressor.
[0048] In the case where the oil separator 14 is reduced
in size, the axial center 0 of the separation chamber 22
is shifted from the axial center 0’ of the separation pipe
23, therefore, the refrigerant introduction path 21 is drilled
so as to face a portion where the clearance between the
inner peripheral surface of the separation chamber 22
and the outer peripheral surface of the separation pipe
23 is large, thereby preventing the processing drill 30
from interfering with the separation pipe 23 at the time
of drilling the refrigerant introduction path 21. It is also
possible to eliminate the inconvenience that the insertion
of the processing drill 30 becomes shallow for avoiding
interference with the separation pipe 23 and smooth con-
nection between the refrigerant introduction path 21 and
the wall surface of the separation chamber 22 is hindered.
Furthermore, the inconvenience that the opening of the
refrigerant introduction path 21 becomes too close to the
separation pipe 23 can be eliminated, and efficient oil
separation can be secured.
[0049] Particularly in the above structure, the axial
center 0’ of the separation pipe 23 is shifted from the
axial center O of the separation chamber 22 in the direc-
tion (β direction) approximately perpendicular to the axial
line α of the refrigerant introduction path 21, therefore, it
is possible to allow the opening portion of the refrigerant
introduction path 21 to face the area where the cross
section of the passage between the outer peripheral sur-
face of the separation pipe 23 and the inner peripheral
surface of the separation chamber 22 becomes the larg-

9 10 



EP 3 156 650 A1

8

5

10

15

20

25

30

35

40

45

50

55

est. Therefore, the processing of the refrigerant introduc-
tion path 21 can be easily performed, and the working
fluid can be smoothly introduced to the separation cham-
ber 22. Additionally, the size reduction of the oil separator
can be easily realized even when the processing of the
refrigerant introduction path 21 by the processing drill is
anticipated.
[0050] As the separation pipe 23 is integrally formed
with the housing (rear side block part 4b) together with
the separation chamber 22 in the above structure, ad-
justment of an axial center position of the separation pipe
23 is not necessary, which can eliminate variation in ef-
fects of oil separation. However, it is not always neces-
sary to form the separation pipe 23 integrally with the
housing (rear side block part 4b) for improving separation
performance and reducing the size of the oil separator
14, and the separation pipe 23 may be formed of a mem-
ber different from the member (rear side block part 4b)
demarcating the separation chamber 22.
[0051] The example in which the above structure is
applied to the vane-type compressor has been explained,
however, it is also possible to adopt the above structure
in the case where the centrifugal separation-type oil sep-
arator is provided in a fixed member of a scroll-type com-
pressor which includes a fixed scroll (fixed member) fixed
to a housing and a movable scroll (movable member)
capable of moving (turning) with respect to the fixed
scroll, in which the movable scroll is driven to be turned
by a shaft rotatably arranged in the housing and the vol-
ume of a compression chamber formed by both scrolls
is expanded/contracted with the turning of the movable
scroll to thereby suck and compress a refrigerant.
[0052] The example in which the oil separator 14 is
provided in the rear side block 4b integrally formed with
the cylinder part 4a and is housed in the shell member 5
has been explained in the above structure, however, it
is also possible to adopt the same structure as the above
in a structure in which the oil separator is provided in the
front side block part integrally formed with the cylinder
part and is housed in the shell member.

Reference Signs List

[0053]

1 shaft
2 movable part
3 compression chamber
4 fixed part
4a cylinder part
4b rear side block part
5 shell member
5a front side block part
5b cylindrical part
11 discharge chamber
14 oil separator
21 refrigerant introduction path
22 separation chamber

23 separation pipe
O axial center of separation chamber
O’ axial center of separation pipe
α axial line of refrigerant introduction path

Claims

1. A compressor comprising:

a housing (4, 5);
a compression mechanism housed in the hous-
ing (4, 5);
a discharge chamber (11) formed in the housing
(4, 5), to which working fluid compressed in the
compression mechanism is discharged; and
an oil separator (14) housed in the housing (4,
5) and separating oil from the working fluid com-
pressed in the compression mechanism,
wherein the oil separator (14) belonging to a
centrifugal separation type, is formed by includ-
ing a cylindrical separation chamber (22), a sep-
aration pipe (23) housed in the separation cham-
ber (22) and a refrigerant introduction path (21)
allowing the discharge chamber (11) to commu-
nicate with the separation chamber (22), and
an axial center (O) of the separation chamber
(22) and an axial center (O’) of the separation
pipe (23) are shifted from each other.

2. The compressor according to claim 1,
wherein a distance between the axial center (O’) of
the separation pipe (23) and an opening portion of
the refrigerant introduction path (21) which opens to
the separation chamber (22) is longer than a dis-
tance between the axial center (0) of the separation
chamber (22) and the opening portion.

3. The compressor according to claim 2,
wherein the axial center (O’) of the separation pipe
(23) is shifted from the axial center (0) of the sepa-
ration chamber (22) in a direction approximately per-
pendicular to an axial line of the refrigerant introduc-
tion path (21).

4. The compressor according to any one of claims 1 to
3,
wherein the separation chamber (22) is integrally
formed with the housing (4), and
the separation pipe (23) is integrally formed with a
portion of the housing (4) which demarcates the sep-
aration chamber (22).
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