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(54) COMPRESSOR

(57)  Acompressor that reduces the amount of oil cir-
culating in a refrigeration cycle by improving the function
of separating oil from a medium in the compressor is
provided.

[Solution to Problem]

A discharge chamber 24 is divided, by a dividing wall
6d formed in a rear housing 6 in a vertical direction, into
afirstdischarge chamber 24a in which a discharge outlet
18d is formed and a second discharge chamber 24b in
which an introduction passage 25 to an oil separation
chamber 28a of an oil separator 28 is formed. A passage
27 that makes the first discharge chamber 24a and the
second discharge chamber 24b communicate with each
otheris formed in an upper part of the discharge chamber
24,
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Description
Technical Field

[0001] Thisinvention relates to an oil separation struc-
ture of a compressor.

Background Art

[0002] A compressor provided with an oil separator
that separates oil from a medium, which is a mixture of
refrigerant gas compressed by a compression mecha-
nism and oil, is disclosed in PTL 1, for example.

[0003] The compressor described in PTL 1 separates,
by the oil separator, oil from a medium which is a mixture
of refrigerant gas and oil and discharged into a discharge
chamber from the compression mechanism. Then, the
compressor discharges the refrigerant gas of the medi-
um, from which the oil has been separated, into an ex-
ternal refrigeration cycle, and sends the oil separated
from the medium to an oil storage chamber and stores
the oil in the oil storage chamber and then returns the oil
to a sliding portion of the compressor for lubrication via
an oil return path.

Citation List
Patent Literature

[0004] PTL 1: JP-A-2007-182774

Summary of Invention
Technical Problem

[0005] However, itis impossible to separate a medium
into refrigerant gas and oil completely even by use of the
oil separator, and a small amount of oil is discharged into
the external refrigeration cycle from the compressor with
the refrigerant gas. The oil circulating in the refrigeration
cycle becomes a factor in reducing the refrigeration ca-
pacity of the refrigeration cycle.

[0006] The presentinvention has been made to solve
the above-described problem and an object thereof is to
provide a compressor that can improve oil separation
capacity.

Solution to Problem

[0007] To attain the above-described object, a com-
pressor described in this invention is a compressor in-
cluding: a housing; a compression mechanism that is
housed in the housing and compresses a refrigerant; a
discharge chamber into which a medium, which is a mix-
ture of the refrigerant compressed by the compression
mechanism and oil, is discharged via a discharge outlet;
an oil separator that separates the oil from the medium
introduced into an oil separation chamber from the dis-
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charge chamber through an introduction passage; and
an oil storage chamber that stores the oil separated by
the oil separator, in the discharge chamber, a dividing
wall that divides the discharge chamber into a first dis-
charge chamber, in which the discharge outletis formed,
and a second discharge chamber, in which the introduc-
tion passage is formed, is formed in a vertical direction,
and a passage that makes the first discharge chamber
and the second discharge chamber communicate with
each other is formed in an upper part of the discharge
chamber.

[0008] Thus, as a result of the medium, which is a mix-
ture of the refrigerant gas compressed by the compres-
sion mechanism and the oil, being temporarily dis-
charged into the first discharge chamber, a certain
amount of oil is separated from the medium in the first
discharge chamber. The medium from which the oil has
been separated and removed flows into the second dis-
charge chamber through the passage and reaches the
oil separator via the introduction passage, and the oil is
further separated from the medium. Therefore, the
amount of oil flowing into a refrigeration cycle from the
compressor is reduced, which makes it possible to im-
prove the refrigeration capacity of the refrigeration cycle.
[0009] Inthe compressor according to claim 2, the dis-
charge chamber and the oil storage chamber are dis-
posed above and below a partition respectively by being
partitioned by the partition, and an oil communicating
path which makes the discharge chamber and the oil
storage chamber communicate with each other is formed
in the partition.

[0010] This makes it possible to guide the oil separated
from the medium in the first discharge chamber and ac-
cumulated on the partition to the oil storage chamber via
the oil communicating path, which allows the oil to be
effectively used for lubrication of the compression mech-
anism.

[0011] In the compressor according to claim 3, the di-
viding wall extends using the partition as a starting point,
and a passage that makes the first discharge chamber
and the second discharge chamber communicate with
each otheris formed between an inner peripheral surface
of a peripheral wall portion forming the discharge cham-
ber and an upper-side end of the dividing wall in a vertical
direction.

[0012] This makes it possible to prevent the oil accu-
mulated on the partition from being stirred up and mixed
again into the refrigerant gas. Thus, it is possible to re-
duce the content of oil in the medium which is introduced
into the oil separator.

Advantageous Effects of Invention

[0013] As described above, according to the present
invention, itis possible to improve oil separation capacity,
which makes it possible to reduce the amount of oil flow-
ing into a refrigeration cycle from a compressor and im-
prove the refrigeration capacity of the refrigeration cycle.
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Brief Description of Drawings
[0014]

[Fig. 1] Fig. 1is a diagramiillustrating an embodiment
of a compressor, to which this invention is applied,
and is a sectional view illustrating the overall config-
uration of the compressor.

[Fig. 2] Fig. 2 is a diagram illustrating the configura-
tion of a discharge chamber which is formedin arear
housing illustrated in Fig. 1.

[Fig. 3] Fig. 3 is a diagram illustrating the flow of
refrigerant gas and oil in the discharge chamber il-
lustrated in Fig. 2.

Description of Embodiments

[0015] Hereinafter, an embodiment of this invention
will be described with reference to the attached drawings.
[0016] Figs. 1 to 3 illustrate an embodiment of a com-
pressor 1, to which this invention is applied, which is a
scroll-type electric compressor. In Fig. 1, a left side in the
drawing is assumed to be the front of the compressor 1
and a right side in the drawing is assumed to be the rear
of the compressor 1.

[0017] This compressor 1 includes a front housing 5
that houses a compression mechanism 3 and a motor 4
for driving the compression mechanism 3, and a rear
housing 6 that includes a discharge chamber 24, an oil
separator 28, and an oil storage chamber 30. The hous-
ings 5 and 6 are fastened together with an unillustrated
fastening bolt in an axial direction, whereby a housing 2
is configured. A gasket (which is not illustrated in the
drawing.) is interposed between the end faces at which
the front housing 5 and the rear housing 6 are in contact
with each other, thus ensuring airtight between the inside
and the outside of the compressor 1.

[0018] The front housing 5 has the shape of a tube
closed at one end, whose front side is closed by a front
wall portion 5a and whose rear side is open. In the side
face of this tube-shaped portion, an inlet (which is not
illustrated in the drawing.) from which refrigerant gas is
introduced into the compressor 1 from a refrigeration cy-
cle is provided.

[0019] Furthermore, the front housing 5 has the shape
of a tube whose portion on the side closer to the front
than the front wall portion 5a is open, and, by closing this
open side with a lid body 8, an inverter housing space
11 that houses an unillustrated inverter device for per-
forming drive control of the motor 4 is formed.

[0020] A block member 7 is in contact with a step por-
tion 5b provided in the inner periphery of the fronthousing
5 and is assembled thereto with a positioning pin (which
is not illustrated in the drawing.) in such a way that the
block member 7 cannot rotate. In the front housing 5, a
compression mechanism housing space 9 that houses
the compression mechanism 3 is formed behind the block
member 7 and a motor housing space 10 that houses
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the motor 4 for driving the compression mechanism 3 is
formed in front of the block member 7.

[0021] Bearings 12 and 13 are held at a rear face-side
center of the front wall portion 5a of the front housing 5
and at a front face-side center of the block member 7,
respectively. In addition, a drive shaft 14 is rotatably sup-
ported by the bearings 12 and 13.

[0022] The motor 4 is configured with a stator 41 fixed
to the inner peripheral surface of the front housing 5 and
arotor 42 securely provided so as to rotate with the drive
shaft 14 in an integrated manner inside the stator 41, and
the rotor 42 rotates by a rotating magnetic force gener-
ated in the stator 41.

[0023] The compression mechanism 3 is a scroll-type
compression mechanism including a fixed scroll 18 and
an orbiting scroll 19 placed so as to face the fixed scroll
18.

[0024] The fixed scroll 18 is configured with a disk-
shaped base plate 18a, a cylindrical outer circumferential
wall 18b provided along the entire outer edge of the base
plate 18a so as to stand and extend toward the front, and
a spiral wall 18c in the shape of a whirlpool, which is
provided inside the outer circumferential wall 18b so as
to stand and extend toward the front from the base plate
18a. A discharge outlet 18d, which is a through hole, is
formed in approximately the center of the base plate 183,
and a medium, which is a mixture of oil and refrigerant
gas and compressed by the compression mechanism 3,
is discharged into the discharge chamber 24, which will
be described later, via a discharge valve 32 provided on
the rear end face of the base plate 18a.

[0025] While the fixed scroll 18 is allowed to move in
an axial direction, the movement thereof in an axial di-
rection is restricted by the rear housing 6 and the block
member 7, and the movement of the fixed scroll 18 in a
radial direction and the direction of rotation is restricted
by a positioning pin (which is not illustrated in the draw-
ing.).

[0026] The orbiting scroll 19 is configured with a disk-
shaped base plate 19a and a spiral wall 19b in the shape
of awhirlpool, whichis provided so as to stand and extend
toward the rear from the base plate 19a, and an engage-
ment hole 19c is formed in the center of the front face of
the base plate 19a.

[0027] The spiral walls 18c and 19b of the fixed scroll
18 and the orbiting scroll 19 are made to mesh with each
other, and a compression chamber 21 is formed in a
space surrounded with the base plate 18a and the spiral
wall 18c¢ of the fixed scroll 18 and the base plate 19a and
the spiral wall 19b of the orbiting scroll 19. Between the
outer circumferential wall 18b of the fixed scroll 18 and
an outermost portion of the spiral wall 19b of the orbiting
scroll 19, a suction chamber 22 that sucks the refrigerant
gas and the oil into the compression chamber 21 is
formed.

[0028] Attherearend ofthe drive shaft 14, an eccentric
shaft 15 is provided in a position which is off-centered to
the shaft center of the drive shaft 14, and a bushing 16
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is fitted onto the eccentric shaft 15.

[0029] Aradial bearing 17 is fitted into the engagement
hole 19c of the orbiting scroll 19, and the outer peripheral
surface of the bushing 16 is fitted into an inner ring of the
radial bearing 17.

[0030] An unillustrated pin and ring coupling rotation
prevention mechanism is provided between the block
member 7 and the orbiting scroll 19. This causes the
rotational motion of the drive shaft 14 to be converted
into the turning motion of the orbiting scroll 19 and the
volume of the compression chamber 21 to be increased
and reduced.

[0031] The rear housing 6 has the shape of a cylinder
closed at one end, with a peripheral wall portion 6a in the
shape of a tube, whose rear side is closed by a bottom
wall portion 6b and whose front side is open. As described
earlier, the front end face of the rear housing 6 is in con-
tact with the front housing 5 with the gasket interposed
therebetween and also faces the rear end face of the
base plate 18a of the fixed scroll 18 with a predetermined
clearance left therebetween, whereby the movement of
the fixed scroll 18 in an axial direction is restricted. A seal
member (which is not illustrated in the drawing.) is pro-
vided between the rear end face of the base plate 18a
of the fixed scroll 18 and the front end face of the rear
housing 6, which prevents the passage of air between
the suction chamber 22 and the discharge chamber 24
which will be described later.

[0032] The inside of the rear housing 6 is partitioned
into the discharge chamber 24 into which the medium
compressed in the compression chamber 21 is dis-
charged from the discharge outlet 18d, the oil separator
28 that separates the oil from the medium discharged
into the discharge chamber 24, and the oil storage cham-
ber 30 in which the oil separated from the medium by the
oil separator 28 is stored.

[0033] More specifically, betweenthe discharge cham-
ber 24 and the oil storage chamber 30, a partition 6¢
which extends horizontally is placed; the discharge
chamber 24 is disposed above the partition 6¢ and the
oil storage chamber 30 is disposed below the partition
6c¢. The oil separator 28 is formed behind the bottom wall
portion 6b in the internal space of a cylindrical portion
which is integral with the bottom wall portion 6b. The oil
separator 28 and the discharge chamber 24 communi-
cate with each other via an introduction passage 25 pro-
vided in the bottom wall portion 6b, and the oil separator
28 and the oil storage chamber 30 communicate with
each other via an oil passage 29.

[0034] In the partition 6¢, an oil communicating path
26 that makes the discharge chamber 24 (more specifi-
cally, a first discharge chamber 24a, which will be de-
scribed later) and the oil storage chamber 30 communi-
cate with each other is formed. In the present embodi-
ment, the oil communicating path 26 is a hole passing
through the partition 6c¢.

[0035] Theoilseparator 28is a centrifugal oil separator
and includes an oil separation chamber 28a that com-
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municates with the introduction passage 25 located in an
upper part of the discharge chamber 24 and a cylindrical
oil separation pipe 28b housed in the oil separation cham-
ber 28a. The space inside the oil separation pipe 28b
communicates with an outlet portion 31 leading to the
refrigeration cycle.

[0036] Here, as illustrated in Figs. 1 and 2, the dis-
charge chamber 24 is divided into the first discharge
chamber 24a and a second discharge chamber 24b by
a dividing wall 6d that extends upward in a vertical direc-
tion using the partition 6¢ as a starting point and is pro-
vided so as to stand and extend toward the front from
the bottom wall portion 6b. The first discharge chamber
24a communicates with the discharge outlet 18d, and
the second discharge chamber 24b communicates with
the introduction passage 25.

[0037] A clearance is created between the upper end
of the dividing wall 6d in a vertical direction and the inner
peripheral surface of the peripheral wall portion 6a, and
this clearance is a passage 27 that makes the first dis-
charge chamber 24a and the second discharge chamber
24b communicate with each other.

[0038] A predetermined clearance is provided be-
tween the dividing wall 6d and the rear end face of the
fixed scroll 18, so that the discharge valve 32 does not
interfere with the dividing wall 6d when the discharge
valve 32 is opened.

[0039] Moreover, in the first discharge chamber 24a,
arib 6e that extends in a radial direction and is provided
so as to stand and extend toward the front side is formed
on the bottom wall portion 6b in two places near the pe-
ripheral wall portion 6a.

[0040] Inthe above-described configuration, when the
drive shaft 14 is driven and rotated by the motor 4, the
orbiting scroll 19 turns about the shaft center of the fixed
scroll 18 via the eccentric shaft 15. This causes the re-
frigerant gas (specifically, the medium into which a small
amount of oil is mixed) sucked into the motor housing
space 10 from the inlet to be introduced into the com-
pression chamber 21 via a gap or the like between the
stator 41 and the front housing 5 and via the suction
chamber 22. At the same time, the oil circulating in the
compression mechanism 3 is also introduced into the
compression chamber 21 via the suction chamber 22,
and the medium which is a mixture of the refrigerant gas
and the oil is compressed. The compressed medium is
discharged into the discharge chamber 24 from the dis-
charge outlet 18d.

[0041] The medium discharged into the discharge
chamber 24 moves upward in the firstdischarge chamber
24a along the inner peripheral surface of the peripheral
wall portion 6a as indicated by solid arrows of Fig. 3. That
is, while aflow (a dashed arrow of Fig. 3) of the refrigerant
gas from the discharge outlet 18d toward the introduction
passage 25 is generated when the dividing wall 6d is not
provided, a flow (solid arrows of Fig. 3) thereof going
around the dividing wall 6d along the inside of the pe-
ripheral wall portion 6a is generated as a result of the
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dividing wall 6d being provided, whereby a certain
amount of oil is separated from the medium in the first
discharge chamber 24a.

[0042] Furthermore, since there are the ribs 6e in the
flow of the medium in the first discharge chamber 24a,
the medium collides with the ribs 6e, which promotes
separation of oil.

[0043] The medium, from which a certain amount of oil
has been removed in the first discharge chamber 24a,
flows into the second discharge chamber 24b via the pas-
sage 27 and is guided to the oil separator 28 through the
introduction passage 25. The oil is further separated from
the medium in the oil separator 28, and the medium, from
which the oil has been suitably removed, is discharged
into the unillustrated refrigeration cycle from the outlet
portion 31.

[0044] On the other hand, the oil separated from the
medium in the first discharge chamber 24a and accumu-
lated on the partition 6¢ is guided to the oil storage cham-
ber 30 via the oil communicating path 26 as indicated by
a hollow arrow of Fig. 3. Moreover, the oil separated from
the medium by the oil separator 28 is guided to the oll
storage chamber 30 via the oil passage 29. The oil stored
in the oil storage chamber 30 in this manner is returned
to the compression mechanism 3 for lubrication via an
unillustrated oil return passage.

[0045] As described above, according to the embodi-
ment of the present invention, before the oil is separated
from the medium by the oil separator 28, the oil is also
separated in the discharge chamber 24, in particular, in
the first discharge chamber 24a, which makes it possible
to reduce the amount of oil flowing into the refrigeration
cycle and improve the refrigeration capacity of the refrig-
eration cycle.

[0046] Furthermore, the passage 27 from the first dis-
charge chamber 24a to the second discharge chamber
24bis provided in an upper part of the discharge chamber
24, which makes it possible to prevent the oil accumu-
lated on the partition 6¢ from being stirred up and mixed
again into the refrigerant gas . This makes it possible to
reduce the content of oil in the medium which is intro-
duced into the oil separator 28.

[0047] Moreover, the oil separated in the discharge
chamber 24, in particular, in the first discharge chamber
24a and accumulated on the partition 6¢ can be guided
to the oil storage chamber 30 via the oil communicating
path 26, which makes it possible to use this oil effectively
for lubrication of the compression mechanism 3.

[0048] The present invention is not limited to the
present embodiment and changes can be made thereto
without departing from the spirit of the present invention.
For example, the present invention can also be applied
to, in addition to a scroll-type compression mechanism
as the configuration of the compression mechanism 3, a
vane-type or piston-type compression mechanism or a
compressor, a pump, or the like as an auxiliary machine
of an engine.

[0049] Furthermore, the oil communicating path 26 on-
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ly has to be a path that can make the first discharge cham-
ber 24a and the oil storage chamber 30 communicate
with each other, and the position and shape of the oil
communicating path 26 are not limited to those of the
present embodiment. For instance, the oil communicat-
ing path 26 may communicate with the second discharge
chamber 24b, or the front end face of the rear housing 6
and the surface of the partition 6¢c may be made flush
with each other and a clearance which is created by the
thickness of the above-described gasket placed between
the end faces at which the front housing 5 and the rear
housing 6 are in contact with each other may be used as
the oil communicating path 26.

[0050] Moreover, the rib 6e only has to be a rib that
makes the flow of the refrigerant go around it and the
number and shape thereof are not limited to those of the
present embodiment.

Reference Signs List
[0051]

1 compressor
2 housing

3 compression mechanism
4 motor

5 front housing

6 rear housing

6a peripheral wall portion
6b bottom wall portion

6c partition
6d dividing wall
6e rib

17 orbiting scroll

18 fixed scroll

18d  discharge outlet

24 discharge chamber
24a first discharge chamber
24b  second discharge chamber
25 introduction passage
26 oil communicating path
27 passage

28 oil separator

28a  oil separation chamber
30 oil storage chamber

Claims
1. A compressor (1) comprising:

a housing (2);

a compression mechanism (3) that is housed in
the housing (2) and compresses a refrigerant;
a discharge chamber (24) into which a medium,
which is a mixture of the refrigerant compressed
by the compression mechanism (3) and oil, is
discharged via a discharge outlet (18d);
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an oil separator (28) that separates the oil from
the medium introduced into an oil separation
chamber (28a) from the discharge chamber (24)
through an introduction passage (25); and

an oil storage chamber (30) that stores the oil
separated by the oil separator (28),
characterized in that

in the discharge chamber (24), a dividing wall
(6d) that divides the discharge chamber (24)into
afirstdischarge chamber (24a), in which the dis-
charge outlet (18d) is formed, and a second dis-
charge chamber (24b), in which the introduction
passage (25) is formed, is formed in a vertical
direction, and

a passage (27) that makes the first discharge
chamber (24a) and the second discharge cham-
ber (24b) communicate with each other is
formed in an upper part of the discharge cham-
ber (24) .

The compressor (1) according to claim 1, charac-
terized in that

the discharge chamber (24) and the oil storage
chamber (30) are disposed above and below a par-
tition (6c) respectively by being partitioned by the
partition (6¢), and

an oil communicating path (26), which makes the
discharge chamber (24) and the oil storage chamber
(30) communicate with each other, is formed in the
partition (6c¢).

The compressor (1) according to claim 2, wherein
the dividing wall (6d) extends using the partition (6¢)
as a starting point, and

a passage (27) that makes the first discharge cham-
ber (24a) and the second discharge chamber (24b)
communicate with each other is formed between an
inner peripheral surface of a peripheral wall portion
(6b) forming the discharge chamber (24) and an up-
per-side end of the dividing wall (6d) in a vertical
direction.
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