EP 3 971 420 A1

(19) Europdisches

Patentamt

European
Patent Office
Office européen

des brevets

(11) EP 3 971 420 A1

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC

(43) Date of publication:
23.03.2022 Bulletin 2022/12

(21) Application number: 20836964.5

(22) Date of filing: 01.06.2020

(51) International Patent Classification (IPC):
F04C 29/02 (2006.01) F04B 39/02 (2006.01)

(562) Cooperative Patent Classification (CPC):
F04B 39/02; F04C 29/02

(86) International application number:
PCT/JP2020/021574

(87) International publication number:
WO 2021/005918 (14.01.2021 Gazette 2021/02)

(84) Designated Contracting States:
AL ATBE BG CH CY CZDE DKEE ES FIFR GB
GRHRHUIEISITLILTLULVMC MK MT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME
Designated Validation States:
KH MA MD TN

(30) Priority: 11.07.2019 JP 2019129494

(71) Applicant: DAIKIN INDUSTRIES, LTD.
Osaka-shi, Osaka 530-8323 (JP)

(72) Inventor: TOYAMA, Toshiyuki
Osaka-shi, Osaka 530-8323 (JP)

(74) Representative: Goddar, Heinz J.
Boehmert & Boehmert
Anwaltspartnerschaft mbB
Pettenkoferstrasse 22
80336 Miinchen (DE)

(54) COMPRESSOR, AND REFRIGERATION DEVICE

(57) A compressor (1) includes: a compression
mechanism (15) housed in a casing (10), a housing (18)
that forms a crank chamber (19); and a first oil return
passage (31) that guides lubricating oil flowing into the
crank chamber (19) downward. The first oil return pas-
sage (31) is provided with an oil return guide (32) that
contracts a flow of the lubricating oil. An upper portion of
the casing (10) constitutes an oil separation space (S2)
in which the lubricating oil is separated from a high-pres-
sure refrigerant discharged from the compression mech-
anism (15). The compressor (1) furtherincludes a second
oil return passage (33) that guides the lubricating oil sep-
arated in the oil separation space (S2) downward. An
outlet of the second oil return passage (33) is disposed
near an outlet of the oil return guide (32).
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Description
COMPRESSOR, AND REFRIGERATION DEVICE
TECHNICAL FIELD

[0001] The presentdisclosure relates to a compressor
and a refrigeration apparatus.

BACKGROUND ART

[0002] Patent Document 1 discloses a compressor. In
this compressor, mist-like lubricating oil, which is con-
tained in a compressed refrigerant gas discharged into
a top space (a space in a casing above a compression
mechanism), is separated in a liquid state from the re-
frigerant gas by means of a centrifugal force generated
by a swirling flow, thereby reducing oil loss.

[0003] In this compressor having a known structure, a
static pressure in the top space is lower than a static
pressure of a space above a motor (a space in the casing
into which a high-pressure refrigerant gas discharged
downward from the compression mechanism flows).
Thus, a negative pressure generated by contraction of
the flow of the refrigerant gas flowing from the compres-
sion mechanism into the space above the motor causes
the lubricating oil separated in the top space to return
from the top space to an oil reservoir at the bottom of the
casing via the space above the motor.

CITATION LIST
PATENT DOCUMENT

[0004] Patent Document 1: WO2011/093385

SUMMARY
TECHNICAL PROBLEM

[0005] In the known compressor disclosed by Patent
Document 1, the lubricating oil separated from the refrig-
erant gas in the top space just returns to the flow of the
refrigerant gas in the space above the motor. As a result,
only the amount of the lubricating oil separated by the
swirling flow (cyclone) in the top space is counted as the
effect of the reduction of the oil loss.

[0006] An object of the present disclosure is to reduce
oil loss in a compressor that uses a top space as an oll
separation space.

SOLUTION TO THE PROBLEM

[0007] A firstaspect of the presentdisclosure is direct-
ed to a compressor, including: a casing (10) that stores
lubricating oil in a bottom of the casing (10); a compres-
sionmechanism (15) housedin the casing (10); ahousing
(18) that supports the compression mechanism (15) and
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forms a crank chamber (19); and a first oil return passage
(31) that guides the lubricating oil flowing into the crank
chamber (19) downward. The first oil return passage (31)
is provided with an oil return guide (32) that contracts a
flow of the lubricating oil. An upper portion of the casing
(10) constitutes an oil separation space (S2) in which the
lubricating oil is separated from a high-pressure refriger-
ant discharged from the compression mechanism (15).
The compressor further includes a second oil return pas-
sage (33) that guides the lubricating oil separated in the
oil separation space (S2) downward. An outlet of the sec-
ond oil return passage (33) is disposed near an outlet of
the oil return guide (32).

[0008] In the first aspect, the outlet of the second oil
return passage (33) for the lubricating oil separated in
the oil separation space (S2) is disposed near the outlet
of the oil return guide (32). This disposition can guide the
separated lubricating oil downward through the second
oil return passage (33) by means of a negative pressure
generated by contraction of the flow of the lubricating oil,
thereby reducing the oil loss.

[0009] A second aspect of the present disclosure is an
embodiment of the first aspect. In the second aspect, the
second oil return passage (33) is configured as a pipe
(34) that penetrates the housing (18).

[0010] In the second aspect, the structure of the sec-
ond oil return passage (33) can be simplified.

[0011] A third aspect of the present disclosure is an
embodiment of the first or second aspect. In the third
aspect, the compressor furtherincludes an oil return plate
(35) disposed to surround, together with an inner wall
surface of the casing (10), at least a lower portion of the
second oil return passage (33) and atleasta lower portion
of the oil return guide (32).

[0012] In the third aspect, the lubricating oil delivered
from the outlets of the second oil return passage (33) and
the oil return guide (32) can be kept from scattering.
[0013] A fourth aspect of the present disclosure is an
embodiment of the third aspect. In the fourth aspect, a
space surrounded by the oil return plate (35) and the
inner wall surface of the casing (10) narrows downward
from a vicinity of the outlets of the second oil return pas-
sage (33) and oil return guide (32).

[0014] Inthe fourth aspect, the lubricating oil flows fast-
er as it goes downward. This can efficiently guide the
lubricating oil downward.

[0015] A fifth aspect of the present disclosure is direct-
ed to a refrigeration apparatus including the compressor
(1) of any one of the first to fourth aspects.

[0016] In the fifth aspect, the refrigeration apparatus
includes the compressor (1) of any one of the first to
fourth aspects, and thus, can further reduce the oil loss.

BRIEF DESCRIPTION OF THE DRAWINGS
[0017]

FIG. 1 is a schematic view of a refrigerant circuit of
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a refrigeration apparatus including a compressor ac-
cording to an embodiment.

FIG. 2 is a longitudinal sectional view of the com-
pressor according to the embodiment.

FIG. 3 is a detailed longitudinal sectional view of an
upper portion of the compressor shown in FIG. 2.
FIG. 4Ais a perspective view illustrating an oil return
guide of the compressor shown in FIG. 2 as viewed
from a drive shaft, and FIG. 4B is a perspective view
illustrating the same as viewed from a casing.

FIG. 5Ais a perspective view illustrating an oil return
plate of the compressor shown in FIG. 2 as viewed
from the drive shaft, and FIG. 5B is a perspective
view illustrating the same as viewed from the casing.
FIG. 6 is a perspective view illustrating a compres-
sion mechanism, housing, and other adjacent com-
ponents of the compressor shown in FIG. 2 before
a second oil return passage is attached.

FIG. 7 is a perspective view illustrating the compres-
sion mechanism, housing, and other adjacent com-
ponents of the compressor shown in FIG. 2 after the
second oil return passage is attached.

FIG. 8A is a perspective view illustrating a variation
of an internal refrigerant discharge pipe of the com-
pressor shown in FIG. 2 as viewed from the drive
shaft, and FIG. 8B is a perspective view illustrating
the same as viewed from the casing.

DESCRIPTION OF EMBODIMENTS

[0018] An embodiment of the present disclosure will
be described below with reference to the drawings. The
embodimentbelow is merely an exemplary one in nature,
and is not intended to limit the scope, applications, or
use of the invention.

<Configuration of Refrigeration Apparatus>

[0019] FIG. 1 is a schematic view illustrating a refrig-
erant circuit of a refrigeration apparatus (100) including
a compressor (1) of the present embodiment.

[0020] As illustrated in FIG. 1, the refrigeration appa-
ratus (100) includes the compressor (1) of the present
embodiment, a condenser (2), an expansion mechanism
(3), and an evaporator (4). The refrigeration apparatus
(100) performs an operation of a refrigeration cycle in
which arefrigerant circulates in arefrigerant circuit shown
in FIG. 1. Specifically, the refrigerant discharged from a
discharge pipe (51) of the compressor (1) is introduced
into a suction pipe (52) of the compressor (1) through the
condenser (2), the expansion mechanism (3), and the
evaporator (4).

<Configuration of Compressor>
[0021] FIG. 2 is a longitudinal sectional view of the

compressor (1) of the present embodiment, and FIG. 3
is a detailed longitudinal sectional view illustrating an up-

10

15

20

25

30

35

40

45

50

55

per portion of the compressor (1) shown in FIG. 2. The
compressor (1) is a scroll compressor configured to com-
press a refrigerant when at least one of two scroll parts
meshing with each other turns.

[0022] Asillustrated in FIGS. 2 and 3, the casing (10)
of the compressor (1) includes a substantially cylindrical
barrel (11), a bowl-shaped top wall portion (12) hermet-
ically welded to an upper end of the barrel (11), and a
bowl-shaped bottom wall portion (13) hermetically weld-
ed to a lower end of the barrel (11). The casing (10) is
made of a rigid member that is less likely to be deformed
and damaged when pressure and temperature inside and
outside the casing (10) change. The casing (10) is placed
so that the axial direction of the substantially cylindrical
barrel (11) extends along the vertical direction. The cas-
ing (10) houses, for example, a compression mechanism
(15) for compressing the refrigerant, a drive motor (21)
disposed below the compression mechanism (15), and
adrive shaft (24) disposed to extend vertically in the cas-
ing (10). The discharge pipe (51) and the suction pipe
(52) for the refrigerant are hermetically joined to the cas-
ing (10). The refrigerantis introduced into the casing (10)
through the suction pipe (52), compressed in the com-
pression mechanism (15), and then discharged outside
the casing (10) through the discharge pipe (51).

[0023] In the compressor (1), a space in the casing
(10) between the compression mechanism (15) and the
drive motor (21) will be referred to as a space (S1) above
the motor (herein referred to as "above-motor space
(S1) "), and a space in the casing (10) above the com-
pression mechanism (15) as an oil separation space
(S2).

[0024] The compression mechanism (15) includes a
fixed scroll part (16) and an orbiting scroll part (17). Each
of the fixed scroll part (16) and the orbiting scroll part (17)
is configured as an end plate and a spiral lap standing
upright on the end plate. The lap of the fixed scroll part
(16) and the lap of the orbiting scroll part (17) mesh with
each other to form a compression chamber enclosed by
the laps and the end plates. A lid (41) is fastened to an
upper surface of the fixed scroll part (16) with bolts (41a)
(see FIGS. 6 and 7). The fixed scroll part (16) has an
internal refrigerant discharge pipe (53) extending to an
upper portion of the oil separation space (S2). The inter-
nal refrigerant discharge pipe (53) is an L-shaped pipe
that extends vertically upward from the fixed scroll part
(16), curves in the upper portion of the oil separation
space (S2), and extends horizontally along a ceiling of
the casing (10).

[0025] A housing (18) is disposed below the compres-
sion mechanism (15), and an outer peripheral surface of
the housing (18) is joined to an inner wall of the casing
(10). The fixed scroll part (16) is placed on the housing
(18) by, e.g., bolt fixing. The housing (18) and the fixed
scroll part (16) sandwich the orbiting scroll part (17) with
an Oldham coupling (42) interposed therebetween. The
housing (18) forms a crank chamber (19). The housing
(18) has a bearing (20) that supports an upper portion of
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the drive shaft (24) below the crank chamber (19). The
housing (18) is provided with a refrigerant passage (18a)
connected to the lower end of the internal refrigerant dis-
charge pipe (53) and communicates with the above-mo-
tor space (S 1).

[0026] In the present embodiment, the refrigerant in-
troduced into the compression mechanism (15) through
the suction pipe (52) is compressed and delivered to the
above-motor space (S1) above the motor, passes
through the refrigerant passage (18a), the internal refrig-
erant discharge pipe (53), and the oil separation space
(S2), and is discharged outside the casing (10) from the
discharge pipe (51) (see open arrows drawn with a bro-
ken line in FIGS. 2 and 3).

[0027] Thedrive motor(21)is,forexample, abrushless
DC motor, and is disposed below the housing (18). The
drive motor (21) includes a stator (22) fixed to the inner
wall of the casing (10) and a rotor (23) rotatably housed
inside the stator (22) with a slight gap left between the
rotor (23) and the stator (22). The rotor (23) is connected
to the orbiting scroll part (17) at its center of rotation via
the drive shaft (24). A frame (25) is fixed to the barrel
(11) of the casing (10) and supports a lower portion of
the drive shaft (24) below the drive motor (21). An oll
separation plate (25a) is placed on an upper surface of
the frame (25) to separate lubricating oil contained in the
compressed refrigerant descending from the compres-
sion mechanism (15). The separated lubricating oil drops
into an oil reservoir (P) at the bottom of the casing (10).
[0028] The drive shaft (24) connects the compression
mechanism (15) and the drive motor (21) to each other,
and extends vertically in the casing (10). The lower end
of the drive shaft (24) is located in the oil reservoir (P).
An oil supply passage (not shown) is formed inside the
drive shaft (24) to penetrate the drive shaft (24) in the
axial direction. When the drive shaft (24) rotates about
its axis, an oil pump (e.g., a trochoid pump) disposed at
the lower end of the drive shaft (24) causes the lubricating
oil stored in the oil reservoir (P) to flow upward in the oil
supply passage, thereby lubricating sliding portions (e.g.,
pin bearings) of the compression mechanism (15). Hor-
izontal oil supply holes (not shown) for supplying the lu-
bricating oil to the sliding portions, such as the bearing
(20), are formed inside the drive shaft (24) to be connect-
ed to the oil supply passage. The lubricating oil flowing
upward in the oil supply passage is supplied to the hor-
izontal oil supply holes to lubricate the sliding portions of
the drive shaft (24).

<Configuration of Lubricating Oil Recovery Mechanism>

[0029] A mechanism for recovering the lubricating oil
supplied to lubricate the sliding portions of the compres-
sion mechanism (15) and the drive shaft (24) will be de-
scribed below.

[0030] The lubricating oil used to lubricate the sliding
portions of the compression mechanism (15) flows into
the crank chamber (19), and is then guided downward
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through a first oil return passage (31) as illustrated in
FIGS. 2 and 3 (see open arrows drawn with a solid line
in FIGS. 2 and 3). The first oil return passage (31) is
provided with an oil return guide (32) that contracts the
flow of the lubricating oil. At least a lower portion of the
oilreturn guide (32)is surrounded by an inner wall surface
of the casing (10) and an oil return plate (35) extending
downward along the inner wall surface. The lubricating
oil delivered from an outlet of the oil return guide (32)
descends in the space surrounded by the oil return plate
(35) and the inner wall surface of the casing (10), and
returns to the oil reservoir (P) at the bottom of the casing
(10).

[0031] FIG. 4Ais a perspective view illustrating the oil
return guide (32) as viewed from the drive shaft (24), and
FIG. 4B is a perspective view illustrating the same as
viewed from the casing (10). As illustrated in FIGS. 4A
and 4B, the oil return guide (32) has a connection hole
(32a) connected to the crank chamber (19), and a flow
contraction portion (32b) extending downward along the
inner wall surface of the casing (10), or of the barrel (11).
The flow contraction portion (32b) may be shaped wider
in a circumferential direction, than in a radial direction,
of the cylindrical casing (10). The flow contraction portion
(32b) may have a radial dimension of, for example, about
2 mm to 3 mm, and a circumferential dimension of, for
example, about 10 mm.

[0032] FIG. 5Ais a perspective view illustrating the oil
return plate (35) as viewed from the drive shaft (24), and
FIG. 5B is a perspective view illustrating the same as
viewed from the casing (10). As illustrated in FIGS. 5A
and 5B, the oil return plate (35) includes a surrounding
portion (32b) surrounding at least a lower portion (the
flow contraction portion (35a)) of the oil return guide (32)
from the side of the drive shaft (24), and a fixed portion
(35b) fixed to the inner wall surface of the casing (10).
The surrounding portion (35a) may be shaped such that
a space between the surrounding portion (35a) and the
inner wall surface of the casing (10) narrows downward
from the vicinity of an outlet of the oil return guide (32).
The fixed portion (35b) may have a shape corresponding
to the inner wall surface of the casing (10).

[0033] The oil used to lubricate the teeth of the fixed
scroll part (16) and the end plate of the orbiting scroll part
(17), i.e., a thrust bearing, leaks into the compression
chamber during a compression stroke, merges with the
lubricating oil originally circulating in the system, and is
discharged together with the compressed refrigerant
from the compression chamber to the above-motor space
(S1). The lubricating oil in the compressed refrigerant is
in the form of mist.

[0034] A portion of the lubricating oil contained in the
descending compressed refrigerant is separated by the
oil separation plate (25a) and returns to the oil reservoir
(P) at the bottom of the casing (10) as described above.
The rest of the lubricating oil passes through the oil sep-
aration space (18a) and the internal refrigerant discharge
pipe (53) and is discharged to the refrigerant passage
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(S2) together with the compressed refrigerant (see the
open arrows drawn with a broken line in FIGS. 2 and 3).
The compressed refrigerant is discharged to the oil sep-
aration space (S2) along the tangential direction of the
internal wall surface of the casing (10) (top wall portion
(12)), and the discharged compressed refrigerant swirls
along the internal wall surface of the top wall portion (12)
in the oil separation space (S2) (see a broken line arrow
F in FIG. 3). At this time, the lubricating oil contained in
the compressed refrigerant is scattered toward the inner
wall surface of the top wall portion (12) under the centrif-
ugal force generated by the swirling flow, and collides
with the inner wall surface of the top wall portion (12).
The lubricating oil that has collided and turned to a liquid
film falls along the inner wall surface of the top wall portion
(12), and is discharged from an upper oil discharge hole
(16a) formed in the fixed scroll part (16) to the above-
motor space (S1) through a second oil return passage
(33) (see the open arrows drawn with a solid line in FIGS.
2 and 3). The compressed refrigerant from which the lu-
bricating oil has been separated in the oil separation
space (S2) is discharged outside the casing (10) through
the discharge pipe (51).

[0035] In the present embodiment, a pipe (34) pene-
trating the fixed scroll part (16) and the housing (18) con-
stitutes the second oil return passage (33). The pipe (34)
has an inner diameter of, for example, about 2 mm.
[0036] FIG.6is aperspective view illustrating the com-
pression mechanism (15), the housing (18), and other
adjacent components before the second oil return pas-
sage (33), i.e., the pipe (34), is attached, and FIG. 7 is a
perspective view illustrating the same after the second
oil return passage (33), i.e., the pipe (34), is attached.
[0037] As illustrated in FIGS. 2, 3, 6, and 7, the fixed
scroll part (16) is provided with the upper oil discharge
hole (16a) vertically penetrating the fixed scroll part (16),
and the housing (18) is provided with alower oil discharge
hole (18b) that vertically penetrates the housing (18) and
is connected to the upper oil discharge hole (16a). The
pipe (34) serving as the second oil return passage (33)
is inserted into the upper oil discharge hole (16a) and the
lower oil discharge hole (18b). The lower portion of the
pipe (34) protrudes in the above-motor space (S1) below
the housing (18), and a lower end of the pipe (34), i.e.,
an outlet of the second oil return passage (33), is dis-
posed near the outlet of the oil return guide (32). The oil
return plate (35) is disposed to surround, together with
the inner wall surface of the casing (10), atleast the lower
portion of the oil return guide (32) and at least the lower
portion of the pipe (34). Thus, the lubricating oil delivered
from the lower end of the pipe (34), i.e., the outlet of the
second oil return passage (33), descends in the space
surrounded by the oil return plate (35) and the inner wall
surface of the casing (10), and returns to the oil reservoir
(P) at the bottom of the casing (10).

[0038] The oil return plate (35) may be shaped such
that the space between the oil return plate (35) and the
inner wall surface of the casing (10) narrows downward
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from the vicinity of the outlets of the oil return guide (32)
and the pipe (34).

-Advantages of Embodiment-

[0039] In the compressor (1) of the embodiment de-
scribed above, the outlet of the second oil return passage
(33) for the lubricating oil separated in the oil separation
space (S2) in the upper portion of the casing (10) is dis-
posed near the outlet of the oil return guide (32) that
contracts the flow of the lubricating oil discharged down-
ward from the crank chamber (19). This configuration
can guide the lubricating oil separated in the oil separa-
tion space (S2) downward through the second oil return
passage (33) under the negative pressure generated not
by the contraction of the flow of the refrigerant gas, but
by the contraction of the flow of the lubricating oil. Thus,
the lubricating oil separated in the oil separation space
(S2) does not merge into the flow of the refrigerant gas
again, reducing the oil loss more effectively.

[0040] More specifically, the oil that has lubricated the
sliding portions (pin bearing, upper main bearing, etc.)
of the compression mechanism (15) and the drive shaft
(24) once flows into the crank chamber (19), and then
returns to the oil reservoir (P) through the oil return guide
(32) and the oil return plate (35). When the lubricating oil
is guided from the crank chamber (19) to the oil return
guide (32), the oil flow is contracted. In particular, a static
pressure of a space around the outlet of the oil return
guide (32) surrounded by the oil return plate (35) is lower
than static pressures of the above-motor space (S1) and
the oil separation space (S2). Thus, when the outlet of
the second oil return passage (33) is disposed near the
outlet of the oil return guide (32), the oil in a liquid state
separated in the top space serving as the oil separation
space (S2) is discharged into the space surrounded by
the oil return plate (35) through the second oil return pas-
sage (33), i.e., the pipe (34), and returns to the oil reser-
voir (P) as it is.

[0041] Specifically, the compressor (1) having the top
space serving as the oil separation space (S2) contracts
the flow of the oil discharged from the crank chamber
(19), and allows a region where the contraction occurs
and the oil separation space (S2) to communicate with
each other through the second oil return passage (33).
Thus, the separated oil can return to the oil reservoir (P)
together with the flow of the discharged oil. This can re-
duce the oil loss of the compressor (1) more effectively.
[0042] As described above, the compressor (1) of the
present embodiment can reduce the oil loss more effec-
tively than a known compressor in which liquid oil sepa-
rated in the top space is discharged into the discharged
refrigerant gas. The top space serving as the oil separa-
tion space (S2) basically separates the oil as effectively
as a known oil separator that is independently provided.
Thus, the compressor (1) can be provided without such
an oil separator, reducing the cost and size of an air-
conditioning system such as a refrigeration apparatus.
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[0043] When the compressor (1) of the present em-
bodiment includes the pipe (34) passing through the
housing (18) as the second oil return passage (33), the
structure of the second oil return passage (33) can be
simplified.

[0044] The compressor (1) of the present embodiment
further includes an oil return plate (35) disposed to sur-
round, together with the inner wall surface of the casing
(10), at least a lower portion of the second oil return pas-
sage (33) and at least a lower portion of the oil return
guide (32). This configuration can keep the lubricating oil
delivered from the outlets of the second oil return pas-
sage (33) and the oil return guide (32) from scattering.
In this case, when a space surrounded by the oil return
plate (35) and the inner wall surface of the casing (10)
narrows downward from the vicinity of the outlets of the
second oil return passage (33) and the oil return guide
(32), the lubricating oil flows faster as it goes downward.
This can efficiently guide the lubricating oil downward.

<<Other Embodiments>>

[0045] In the above embodiment, the compressor (1)
having the configuration shown in FIG. 2 has been de-
scribed. Inthe presentdisclosure, however, the compres-
sor is not limited to have such a configuration as long as
the top space is used as the oil separation space and the
lubricating oil is stored in the bottom. For example, the
shape of the oil return guide (32) shown in FIGS. 4A and
4B and the shape of the oil return plate (35) shown in
FIGS. 5A and 5B are merely examples, and the oil return
guide (32) and the oil return plate (35) are not limited to
have these shapes.

[0046] Inthe above embodiment, the whole second oil
return passage (33) is formed of the pipe (34). However,
the upper oil discharge hole (16a) and the lower oil dis-
charge hole (18b) may be used as part of the second ol
return passage (33) as they are. Alternatively, the second
oil return passage (33) having no upper oil discharge hole
(16a) may be formed without providing the fixed scroll
part (16) on the lower oil discharge hole (18b) of the hous-
ing (18).

[0047] Instead of the oil return plate (35) disposed in
the above embodiment, for example, the oil return guide
(32) and the pipe (34) may further extend downward to
eliminate the need of the oil return plate (35).

[0048] In place of a circular tube extending in an L-
shape arranged as the internal refrigerant discharge pipe
(53) ofthe above embodiment, for example, a sheet metal
member (54) as shown in FIGS. 8A and 8B may be at-
tached to the inner wall of the top wall portion (12) to
serve as the internal refrigerant discharge pipe. FIG. 8A
is a perspective view illustrating the sheet metal member
(54) as viewed from the drive shaft, and FIG. 8B is a
perspective view illustrating the same as viewed from the
casing. As illustrated in FIGS. 8A and 8B, the sheet metal
member (54) has a pipe wall portion (54a) that forms a
conduit serving as the internal refrigerant discharge pipe
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between the pipe wall portion (54a) and the internal wall
of the top wall portion (12), and a fixed portion (54b) fixed
to the internal wall surface of the top wall portion (12).
The pipe wall portion (54a) may extend vertically upward
from the fixed scroll part (16), curve in an upper portion
of the oil separation space (S2), and extend horizontally.
The fixed portion (54b) may have a shape corresponding
to the inner wall surface of the top wall portion (12).
[0049] While the embodiments have been described
above, it will be understood that various changes in form
and details can be made without departing from the spirit
and scope of the claims. The embodiment and other em-
bodiments may be combined and replaced with each oth-
er without deteriorating intended functions of the present
disclosure. The expressions of "first" and "second" de-
scribed above are used to distinguish the terms to which
these expressions are given, and do not limit the number
and order of the terms.

INDUSTRIAL APPLICABILITY

[0050] The presentdisclosure is useful for a compres-
sor and a refrigeration apparatus.

DESCRIPTION OF REFERENCE CHARACTERS
[0051]
Compressor

1
2 Condenser
3 Expansion Mechanism

4 Evaporator
10 Casing
11 Barrel

12 Top Wall Portion

13 Bottom Wall Portion

15 Compressor Mechanism
16 Fixed Scroll Part

Upper Oil Discharge Hole
17 Orbiting Scroll Part

18 Housing

18a  Refrigerant Passage

18b  Lower Oil Discharge Hole
19 Crank Chamber

20 Bearing

21 Drive Motor

22 Stator

23 Rotor

24 Drive Shaft

25 Frame

25a  Oil Separation Plate

31 First Oil Return Passage

32 Oil Return Guide

32a  Connection Hole

32b  Flow Contraction Portion
33 Second Oil Return Passage
34 Pipe

35 Oil Return Plate
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35a  Surrounding Portion
35b  Fixed Portion

41 Lid

41a Bolt

51 Discharge Pipe

52 Suction Pipe

53 Internal Refrigerant Discharge Pipe
54 Sheet Metal Member
54a  Pipe Wall Portion

54b  Fixed Portion

100 Refrigeration Apparatus
S1 Above-motor Space

S2 Oil Separation Space

P Oil Reservoir

Claims

1. A compressor, comprising:

a casing (10) that stores lubricating oil in a bot-
tom of the casing (10);

a compression mechanism (15) housed in the
casing (10);

a housing (18) that supports the compression
mechanism (15) and forms a crank chamber
(19); and

a first oil return passage (31) that guides the
lubricating oil flowing into the crank chamber
(19) downward,

the first oil return passage (31) being provided
with an oil return guide (32) that contracts a flow
of the lubricating oil,

an upper portion of the casing (10) constituting
an oil separation space (S2) in which the lubri-
cating oil is separated from a high-pressure re-
frigerant discharged from the compression
mechanism (15),

the compressor further including a second oil
return passage (33) that guides the lubricating
oil separated in the oil separation space (S2)
downward,

an outlet of the second oil return passage (33)
being disposed near an outlet of the oil return
guide (32).

The compressor of claim 1, wherein
the second oil return passage (33) is configured as
a pipe (34) that penetrates the housing (18).

The compressor of claim 1 or 2, further comprising:
anoil return plate (35) disposed to surround, together
with an inner wall surface of the casing (10), at least
a lower portion of the second oil return passage (33)
and atleastalower portion of the oil return guide (32).

The compressor of claim 3, wherein
a space surrounded by the oil return plate (35) and
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the inner wall surface of the casing (10) narrows
downward from a vicinity of the outlets of the second
oil return passage (33) and oil return guide (32).

A refrigeration apparatus comprising the compres-
sor (1) of any one of claims 1 to 4.



EP 3 971 420 A1

FIG.1
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FIG.2
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FIG.3
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FIG.5A FIG.5B
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FIG.7
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FIG.8A
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