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Description

[Technical Field]

[0001] Embodiments of the present invention relate to
a rotary compressor and a refrigeration cycle device.

[Background Art]

[0002] A rotary compressor is used in refrigeration
cycle devices. A rotary compressor eccentrically rotates
a roller inside a cylinder chamber to compress a gaseous
refrigerant and sends it to the outside. The roller slides on
a surface of a member (a bearing or a partition plate)
forming an end surface of the cylinder chamber. When
the member forming the end surface of the cylinder
chamber becomes worn, the compression performance
of the rotary compressor decreases.A rotary compressor
in which decrease in compression performance is able to
be curbed is required.

[Citation List]

[Patent Document]

[Patent Document 1]

[0003] Japanese Unexamined Patent Application,
First Publication No. 2014‑202200 EP 2 770 212 A1
discloses at least a rotary compressor comprising a
compression mechanism unit compressing a gas to be
compressed and a lubricating oil which are housed in a
container, wherein
the compression mechanism unit includes:

a shaft;
a first cylinder forming a first cylinder chamber;
a secondcylinder disposed tobealignedwith thefirst
cylinder in an axial direction of the shaft and forming
a second cylinder chamber;
a partition plate disposed between the first cylinder
and the second cylinder, having a shaft hole through
which theshaft ispassed, andconfigured toclose the
first cylinder chamber and the secondcylinder cham-
ber;
a first bearing disposed on a side opposite to the
partition plate with the first cylinder sandwiched
therebetween and configured to support the shaft;
a second bearing disposed on a side opposite to the
partition plate with the second cylinder sandwiched
therebetween and configured to support the shaft;
a first flange part formed on the first cylinder side of
the first bearing and having a first surface which
closes the first cylinder chamber;
a second flange part formed on the second cylinder
side of the second bearing and having a second
surface which closes the second cylinder chamber;
a first eccentric part formed on the shaft and dis-

posed at a position of the first cylinder in the axial
direction;
a second eccentric part formed on the shaft and
disposed at a position of the second cylinder in the
axial direction;
a first roller disposed along an outer circumferential
surface of the first eccentric part and configured to
move along the first surface of the first flange part in
accordance with rotation of the shaft; and
a second roller disposed along an outer circumfer-
ential surface of the second eccentric part and con-
figured to move along the second surface of the
second flange part in accordance with rotation of
the shaft,
a thickness of the partition plate in the axial direction
is smaller than a thickness of the first flange part in
the axial direction and a thickness of the second
flange part in the axial direction,
the first bearing includes a first groove part formed in
a ring shape on a surface of the first flange part and
disposed coaxially with the shaft,
the second bearing includes a second groove part
formed in a ring shape on a surface of the second
flange part and disposed coaxially with the shaft.

[0004] US 2018/238596 A1 discloses a compressor
with an annular groove and an elastic portion formed at
an end portion of a main bearing on a side facing a
cylinder chamber. An annular groove and an elastic por-
tion is formed at an end portion of the sub-bearing on a
side facing the cylinder chamber. A depth of the annular
groove of the main bearing is formed larger than that of
thesub-bearing.Anouter peripheral surfaceof theelastic
portion of the main bearing is formed in a straight shape
so that thicknesses of a base portion and a tip portion of
the elastic portion are the same. An outer peripheral
surface of the elastic portion of the sub-bearing is formed
in a tapered shape so that a thicknesses of a base portion
of the elastic portion is larger than that of a tip portion of
the elastic portion.

[Summary of Invention]

[Technical Problem]

[0005] A problem to be solved by the present invention
is to provide a rotary compressor anda refrigeration cycle
device in which decrease in compression performance is
able to be curbed.

[Solution to Problem]

[0006] The technical problem is solved by a rotary
compressor according to claim 1.
[0007] A rotary compressor of the embodiment in-
cludes a compression mechanism unit compressing a
gas to be compressed and a lubricating oil which are
housed in a container. The compressionmechanism unit
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includes a shaft, a first cylinder, a second cylinder, a
partition plate, a first bearing, a second bearing, a first
flange part, a second flange part, a first eccentric part, a
second eccentric part, a first roller, and a second roller.
The first cylinder forms a first cylinder chamber. The
second cylinder is disposed to be aligned with the first
cylinder in an axial direction of the shaft. The second
cylinder forms a second cylinder chamber. The partition
plate is disposed between the first cylinder and the sec-
ond cylinder. The partition plate has a shaft hole through
which the shaft is passed. The partition plate closes the
first cylinder chamber and the second cylinder chamber.
The first bearing is disposed on a side opposite to the
partition plate with the first cylinder sandwiched there-
between. The first bearing supports the shaft. The sec-
ond bearing is disposedona side opposite to thepartition
plate with the second cylinder sandwiched therebetw-
een. The second bearing supports the shaft. The first
flange part is formed on the first cylinder side of the first
bearing. The first flange part has a first surface which
closes the first cylinder chamber. The second flange part
is formed on the second cylinder side of the second
bearing. The second flange part has a second surface
which closes the second cylinder chamber. The first
eccentric part is formed in a columnar shape. The first
eccentric part is formed on the shaft. The first eccentric
part is disposed at a position of the first cylinder in the
axial direction.Thesecondeccentric part is formedon the
shaft. The second eccentric part is disposed at a position
of the second cylinder in the axial direction. The first roller
is disposed along an outer circumferential surface of the
first eccentric part. The first roller moves along the first
surface of the first flange part in accordance with rotation
of the shaft. The second roller is disposed along an outer
circumferential surface of the second eccentric part. The
second roller moves along the second surface of the
second flange part in accordance with rotation of the
shaft. A thickness of the partition plate in the axial direc-
tion is smaller thana thicknessof thefirst flangepart in the
axial directionanda thicknessof the secondflangepart in
theaxial direction.Thefirst bearing includesafirst groove
part formed in a ring shape on a surface of the first flange
part and disposed coaxially with the shaft. The second
bearing includes a second groove part formed in a ring
shape on a surface of the second flange part and dis-
posed coaxially with the shaft. An area of a portion in
which an end surface of the first roller on the partition
plate side is able to be exposed to the shaft hole accord-
ing to movement of the first roller is defined as Sc1. An
area of a portion in which an end surface of the first roller
on the first flange part side is able to be exposed to an
inner region of an outer circumference of the first groove
part according to the movement of the first roller is
defined as Se1. At this time, 1 < Sc1/Se1 ≤ 1.6 is estab-
lished. An area of a portion in which an end surface of the
second roller on the partition plate side is able to be
exposed to the shaft hole according to movement of
the second roller is defined as Sc2. An area of a portion

inwhichanendsurfaceof thesecond roller on thesecond
flange part side is able to be exposed to an inner region of
anouter circumferenceof thesecondgroovepart accord-
ing to the movement of the second roller is defined as
Se2. At this time, 1 <Sc2/Se2 ≤ 1.6 is established. A solid
lubricating film is formed on the first surface of the first
flange part and the second surface of the second flange
part. The solid lubricating film is not formedat least on the
first roller, the second roller and the partition plate.

[Brief Description of Drawings]

[0008]

Fig. 1 is a schematic configuration view of a refrig-
eration cycle device including a cross-sectional view
of a rotary compressor of the embodiment.
Fig. 2 is an enlarged view of a compressionmechan-
ism unit.
Fig. 3 is a cross-sectional view of a compression
mechanism unit along line F-F of Fig. 2.
Fig. 4 is a first explanatory view of a pressure receiv-
ing portion of a first roller.
Fig. 5 is a second explanatory view of a pressure
receiving portion of the first roller.
Fig. 6 is a third explanatory view of a pressure
receiving portion of the first roller.
Fig. 7 is a fourth explanatory view of a pressure
receiving portion of the first roller.
Fig. 8 is an explanatory view of inner pressure re-
ceiving areas of the first roller and a second roller.
Fig. 9 is an explanatory view of outer pressure re-
ceiving areas of the first roller and the second roller.
Fig. 10 is a graph showing a transition of an amount
of wear on a first surface of the first flange part.

[Description of Embodiments]

[0009] Hereinafter, a rotary compressor and a refrig-
eration cycle device of an embodiment will be described
with reference to the drawings.
[0010] In the present application, a Z direction, an R
direction and a θ direction of a polar coordinate system
aredefinedas follows.TheZdirection is anaxial direction
of a shaft 31. A +Z direction is a direction froma compres-
sion mechanism unit 33 toward an electric motor unit 32.
For example, the Z direction may be a vertical direction,
and the +Z direction may be vertically upward. Further,
therearecases inwhich theZdirection is referred toasan
axial directionZ. TheRdirection is a radial direction of the
shaft 31. A +R side is an outer side in the radial direction
and is a side away from a central axis of the shaft 31.
Further, there are cases in which the R direction is
referred to as a radial direction R. The θ direction is a
circumferential direction around the central axis of the
shaft 31. Further, there are cases in which the θ direction
is referred to as a circumferential direction θ.
[0011] A refrigeration cycle device will be briefly de-
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scribed.
[0012] Fig. 1 is a schematic configuration view of a
refrigeration cycle device including a cross-sectional
viewof a rotary compressor 2of thepresent embodiment.
A refrigeration cycle device 1 includes the rotary com-
pressor 2, a radiator (for example, a condenser) 3 con-
nected to the rotary compressor 2, an expansion device
(for example, an expansion valve) 4 connected to the
radiator 3, and a heat absorber (for example, a vaporizer)
5 connected to the expansion device 4. The refrigeration
cycle device 1 contains a refrigerant such as carbon
dioxide (CO2). The refrigerant circulates in the refrigera-
tion cycle device 1 while changing its phase.
[0013] The rotary compressor 2 is a so-called rotary
type compressor. The rotary compressor 2, for example,
compresses a low-pressure gaseous refrigerant (fluid)
taken into the inside into a high-temperature and high-
pressure gaseous refrigerant. Further, a specific config-
uration of the rotary compressor 2 will be described later.
[0014] The radiator 3 radiates heat from the high-tem-
perature and high-pressure gaseous refrigerant dis-
charged from the rotary compressor 2.
[0015] The expansion device 4 reduces a pressure of
the high-pressure refrigerant sent from the radiator 3 to
convert the high-pressure refrigerant into a low-tempera-
ture and low-pressure liquid refrigerant.
[0016] The heat absorber 5 vaporizes the low-tem-
perature and low-pressure liquid refrigerant sent from
the expansion device 4 to convert the low-temperature
and low-pressure liquid refrigerant into a low-pressure
gaseous refrigerant. In the heat absorber 5, vaporization
of the low-pressure liquid refrigerant removes vaporiza-
tion heat from the surroundings, and thus the surround-
ings are cooled. The low-pressure gaseous refrigerant
that has passed through the heat absorber 5 is taken into
the rotary compressor 2 described above.
[0017] As described above, in the refrigeration cycle
device 1of the present embodiment, a refrigerant serving
as a working fluid circulates while changing its phase
between a gaseous refrigerant and a liquid refrigerant,
and heating, cooling, or the like is performed by utilizing
such heat radiation and heat absorption.
[0018] A specific configuration of the rotary compres-
sor 2 will be described.
[0019] The rotary compressor 2 of the present embodi-
ment includes a compressor main body 11 and an accu-
mulator 12.
[0020] The accumulator 12 is a so-called gas-liquid
separator. The accumulator 12 is provided between
the heat absorber 5 and the compressor main body 11
describedabove. Theaccumulator 12 is connected to the
compressormain body 11 through a suction pipe 21. The
accumulator 12 supplies a gaseous refrigerant vaporized
by the heat absorber 5 to the compressor main body 11
through the suction pipe 21.
[0021] The compressor main body 11 includes the
shaft 31, the electric motor unit 32 that rotates the shaft
31, the compressionmechanismunit 33 that compresses

the gaseous refrigerant by rotation of the shaft 31, and a
cylindrical airtight container 34 accommodating the shaft
31, the electric motor unit 32, and the compression
mechanism unit 33.
[0022] The shaft 31 and the airtight container 34 are
disposed coaxially with respect to an axial center (axis)O
of the shaft 31. Further, the axial center O of the shaft 31
means a center (rotation center) of the shaft 31. The
electric motor unit 32 is disposed on the +Z side (upper
side in Fig. 1) along the axial center O in the airtight
container 34. The compression mechanism unit 33 is
disposed on the ‑Z side (lower side in Fig. 1) along the
axial center O in the airtight container 34.
[0023] The shaft 31 penetrates the electric motor unit
32 and extends inside the compression mechanism unit
33 in the axial direction Z.
[0024] The electric motor unit 32 is a so-called inner
rotor type DC brushless motor. Specifically, the electric
motor unit 32 includes a stator 36 and a rotor 37. The
stator 36 is formed in a cylindrical shape and is fixed to an
inner wall surface of the airtight container 34 by shrink-
fitting or the like. The rotor 37 is disposed on an inner side
of the stator 36. The rotor 37 is connected to an upper
portion of the shaft 31. The rotor 37 rotationally drives the
shaft 31whenacurrent is supplied toacoil provided in the
stator 36.
[0025] Next, the compression mechanism unit 33 will
be described.
[0026] Fig. 2 is an enlarged view of the compression
mechanism unit. The compression mechanism unit 33 is
a multi-cylinder compression mechanism unit having a
plurality of cylinder chambers. For example, the com-
pressionmechanismunit 33 of the embodimentmay be a
two-cylinder compression mechanism unit having two
cylinder chambers 51a and 52a. The compression me-
chanism unit 33 includes a plurality of cylinders 51 and
52, apartition plate 53, amain bearing (first bearing) 54, a
sub bearing (second bearing) 55, a plurality of rollers 56
and 57, a main muffler member 91, and a sub muffler
member 92.
[0027] The plurality of cylinders include a first cylinder
51 and a second cylinder 52. The first cylinder 51 and the
second cylinder 52 are disposed to be aligned in the axial
direction Z. The first cylinder 51 and the second cylinder
52are formed ina cylindrical shape that opens in theaxial
direction Z. The first cylinder 51 and the second cylinder
52 are disposed coaxially with the shaft 31 on an outer
side of the shaft in the radial direction R. Thereby, an
internal space serving as a first cylinder chamber 51a is
formed in the first cylinder 51. An inner circumferential
surface of the first cylinder 51 forms an outer circumfer-
ential surface of the ring-shaped first cylinder chamber
51a. An internal space serving as a second cylinder
chamber 52a is formed in the second cylinder 52. An
inner circumferential surface of the second cylinder 52
forms an outer circumferential surface of the ring-shaped
second cylinder chamber 52a.
[0028] In the present application, the partition plate 53
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side of the first cylinder 51 and the second cylinder 52 in
the axial direction Zmay be referred to as an "inner side."
Further, the main bearing 54 side of the first cylinder 51
and the sub bearing 55 side of the second cylinder 52 in
the axial direction Zmay be referred to as an "outer side."
[0029] The partition plate 53 is disposed between the
first cylinder 51 and the second cylinder 52 in the axial
direction Z and is sandwiched between the first cylinder
51 and the second cylinder 52. The partition plate 53
faces the internal space of the first cylinder chamber 51a
in the axial direction Z to close the first cylinder chamber
51a. Similarly, the partition plate 53 faces the internal
space of the second cylinder chamber 52a to close the
second cylinder chamber 52a. Also, a shaft hole 53h
through which the shaft 31 passes in the axial direction
Z is provided in the partition plate 53. The shaft 31
described above penetrates the first cylinder 51, the
second cylinder 52, and the partition plate 53.
[0030] As illustrated in Fig. 1, a first suction hole 76
extending in the radial direction R is formed in the first
cylinder 51. An inner end portion of the first suction hole
76 in the radial direction R opens to the first cylinder
chamber51a.Anouter endportionof thefirst suctionhole
76 in the radial directionR isconnected to thesuctionpipe
21 extending from the accumulator 12. Thereby, the first
cylinder chamber 51a can suction the gaseous refriger-
ant from the accumulator 12. Also, a second suction hole
79 extending in the axial direction Z is formed in the first
cylinder 51, thepartitionplate53, and thesecondcylinder
52. An upper end portion of the second suction hole 79 in
theaxial directionZopens to thefirst suctionhole76.That
is, the second suction hole 79 is formed to be branched
from the first suction hole 76. A lower end portion of the
second suction hole 79 in the axial direction Z opens to
the second cylinder chamber 52a. Thereby, the second
cylinder chamber 52a can suction the gaseous refriger-
ant from the accumulator 12.
[0031] The main bearing 54 is positioned on a side
opposite to the partition plate 53 with the first cylinder 51
sandwiched therebetween. The main bearing 54 rotata-
bly supports the shaft 31. Themain bearing 54 includes a
first flange part 54f formed at an end portion on the first
cylinder 51 side. The first flange part 54f has a first sur-
face 54s that closes the first cylinder chamber 51a.
[0032] The sub bearing 55 is positioned on a side
opposite to the partition plate 53 with the second cylinder
52 sandwiched therebetween. The sub bearing 55 rota-
tably supports the shaft 31.Thesubbearing55 includesa
second flange part 55f formed at an end portion on the
second cylinder 52 side. Thesecond flangepart 55f hasa
second surface 55s that closes the second cylinder
chamber 52a.
[0033] A first eccentric part 41 and a second eccentric
part 42 are provided to be aligned in the axial direction Z
on the shaft 31 described above. The first eccentric part
41 is provided at a position corresponding to the first
cylinder chamber 51a in the axial direction Z and is
disposed inside the first cylinder chamber 51a. The sec-

ond eccentric part 42 is provided at a position corre-
sponding to the second cylinder chamber 52a in the axial
direction Z and is disposed inside the second cylinder
chamber 52a. The first eccentric part 41 and the second
eccentric part 42 are each formed in a columnar shape in
the axial direction Z and are eccentric with respect to the
axial center O by the same amount in the radial direction
R. The first eccentric part 41 and the second eccentric
part 42 may be formed, for example, to have the same
shape and the same size in a plan view from the axial
direction Z and may be disposed, for example, with a
phasedifferenceof180° in thecircumferential directionθ.
[0034] Theplurality of rollers includeafirst roller 56and
a second roller 57. The first roller 56 and the second roller
57 are each formed in a cylindrical shape in the axial
direction Z. The first roller 56 is fitted along an outer
circumferential surface of the first eccentric part 41 and
is disposed in the first cylinder chamber 51a. Similarly,
the second roller 57 is fitted along an outer circumferen-
tial surface of the second eccentric part 42 and is dis-
posed in the second cylinder chamber 52a. Gaps for
allowing relative rotation of the rollers 56 and 57 with
respect to the eccentric parts 41 and 42 are respectively
provided between inner circumferential surfaces of the
rollers 56 and 57 and the eccentric parts 41 and 42. The
first roller 56 and the second roller 57 eccentrically rotate
inside the cylinder chambers 51a and 52a in accordance
with rotation of the shaft 31 while outer circumferential
surfacesof the rollers 56and57are in sliding contactwith
inner circumferential surfaces of the cylinders 51 and 52.
[0035] Next, an internal configuration of the cylinder
will be described.
[0036] An internal configuration of the first cylinder 51
and an internal configuration of the second cylinder 52
are substantially the same as each other except for
portions that differ according to phase differences be-
tween the eccentric parts 41 and 42 and between the
rollers 56 and 57. Therefore, here, the internal config-
uration of the first cylinder 51 will be described as a
representative. Then, constituents of the second cylinder
52 having the same functions as those in the first cylinder
51 will be denoted by the same reference signs and
description thereof will be omitted.
[0037] Fig. 3 is a cross-sectional view of the compres-
sion mechanism unit 33 along line F-F of Fig. 2.
[0038] As illustrated in Fig. 3, a vane groove 71 ex-
tending outward in the radial direction R is provided on
the inner circumferential surface of the first cylinder 51. A
vane72 that is slidablymovable in the radial directionR is
inserted into the vane groove 71. The vane 72 is biased
inward in the radial direction R by a biasing means (not
illustrated), and a distal end thereof is brought into con-
tact with the outer circumferential surface of the first roller
56 in the first cylinder chamber 51a. Thereby, the vane 72
partitions the inside of the first cylinder chamber 51a into
a suction chamber 74 and a compression chamber 75.
The vane 72 moves back and forth in the first cylinder
chamber 51a as the first roller 56 rotates eccentrically.
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Thereby, a suction operation of suctioning the gaseous
refrigerant into the suction chamber 74 and a compres-
sion operation of compressing the gaseous refrigerant in
the compression chamber 75 are performed.
[0039] Also, the above-described first suction hole 76
and a discharge groove 77 are provided in the first
cylinder 51. The inner end portion of the first suction hole
76 in the radial direction R opens to the suction chamber
74 of the first cylinder chamber 51a. The discharge
groove 77 is provided in the compression chamber 75.
The discharge groove 77 is provided on the inner cir-
cumferential surface of the first cylinder 51 in the axial
direction Z and communicates with a main bearing dis-
charge hole to be described later. The discharge groove
77 guides the gaseous refrigerant compressed in the
compression chamber 75 to the main bearing discharge
hole. On the other hand, a discharge groove 77 provided
in the second cylinder 52 communicates with a sub
bearing discharge hole to be described later. The dis-
charge groove 77 of the second cylinder 52 guides the
gaseous refrigerant compressed inacompressioncham-
ber 75 to the sub bearing discharge hole.
[0040] As illustrated in Fig. 2, themainmufflermember
91 forms a main muffler chamber 91a between itself and
the main bearing 54. The gaseous refrigerant com-
pressed in the compression chamber 75 of the first
cylinder chamber 51a is discharged to the main muffler
chamber 91a from the main bearing discharge hole (not
illustrated) formed in thefirst flangepart 54f. Thegaseous
refrigerant discharged into themainmuffler chamber 91a
is discharged into the airtight container 34 from a main
muffler chamber discharge port 91e. The sub muffler
member 92 forms a sub muffler chamber 92a between
itself and the sub bearing 55. The gaseous refrigerant
compressed in the compression chamber 75 of the sec-
ond cylinder 52 is discharged to the submuffler chamber
92a from the sub bearing discharge hole (not illustrated)
formed in the second flange part 55f. The sub muffler
chamber 92a communicateswith themainmuffler cham-
ber 91a through a through hole (not illustrated) formed in
the second cylinder 52, the partition plate 53, and the first
cylinder 51. Therefore, the gaseous refrigerant dis-
charged to the sub muffler chamber 92a moves to the
main muffler chamber 91a and is discharged from the
main muffler chamber discharge port 91e into the airtight
container 34.
[0041] The airtight container 34 includes a discharge
pipe 35 on the +Z side of the rotor 37 of the electric motor
unit 32. The discharge pipe 35 discharges the gaseous
refrigerant discharged into the airtight container 34 to
constituent units of the refrigeration cycle device outside
the airtight container 34 such as the radiator 3.
[0042] The first flange part 54f of the main bearing 54
described above has a first groove part 61. The first
groove part 61 is formed on a surface of the first flange
part 54f on the first cylinder 51 side. The first groove part
61 is formed in a ring shape when viewed from the axial
direction Z. The first groove part 61 is disposed coaxially

with the shaft 31 on an outer side of the shaft 31 in the
radial direction R. Thereby, a first collar 66 that supports
the shaft 31 is formed between the shaft 31 and the first
groove part 61.
[0043] Similarly, the second flange part 55f of the sub
bearing 55 has a second groove part 62. A second collar
67 that supports the shaft 31 is formed between the shaft
31 and the second groove part 62.
[0044] In the multi-cylinder compression mechanism
unit 33, since a plurality of cylinders are disposed be-
tween the main bearing 54 and the sub bearing 55, a
distance between the main bearing 54 and the sub bear-
ing 55 increases. Therefore, the shaft 31 is likely to be
bent between the main bearing 54 and the sub bearing
55. Even when the shaft 31 rotates while being bent, the
first collar 66 and the second collar 67 support the shaft
31 while bending together with the shaft 31. Thereby,
wear of themainbearing54and thesubbearing55due to
rotation of the shaft 31 is suppressed.
[0045] A thickness Tc of the partition plate 53 in the
axial direction Z is smaller than a thickness Te1 of the first
flange part 54f in the axial direction Z and a thickness Te2
of the second flange part 55f in the axial direction Z.
Thereby, the distance between the main bearing 54
and the sub bearing 55 decreases. Accordingly, bending
of the shaft 31 is suppressed.
[0046] Next, an oil supply passage 80 provided in the
compression mechanism unit 33 will be described.
[0047] A lubricating oil is contained in the airtight con-
tainer 34. A polyalkylene glycol (PAG) oil is contained as
the lubricating oil (refrigerating machine oil). A PAG oil
has a smaller decrease in viscosity when a refrigerant is
dissolved compared to other lubricating oils such as a
polyol ester (POE) oil and a polyvinyl ether (PVE) oil.
Particularly, even when a carbon dioxide refrigerant is
compressed to a high temperature, since the PAGoil has
a small decrease in viscosity, a satisfactory lubrication
state is maintained.
[0048] As illustrated in Fig. 2, the oil supply passage 80
includes a main passage 81 provided in the shaft 31, a
sub-passage 82 and a communication passage 84 pro-
vided in the first eccentric part 41, and an end portion
passage 85 provided in the +Z direction of the first ec-
centric part 41. Similarly, a sub-passage and a commu-
nication passage are also provided in the second ec-
centric part 42. Similarly, an end portion passage is also
provided in the -Z direction of the second eccentric part
42. Here, the sub-passage 82, the communication pas-
sage 84, and the end portion passage 85 provided in the
first eccentric part 41 will be described as representa-
tives.
[0049] The main passage 81 is provided coaxially with
the axial center O and is formed inside the shaft 31. The
main passage 81 extends inside the shaft 31 in the axial
direction Z. The main passage 81 opens inside the air-
tight container 34 at the end portion of the shaft 31
supported by the sub bearing 45. A part of the compres-
sion mechanism unit 33 is immersed in the lubricating oil

5

10

15

20

25

30

35

40

45

50

55



7

11 EP 3 896 285 B1 12

contained in the airtight container 34. The lubricating oil
flows into the main passage 81. A pumping means (not
illustrated) such as a torsion plate for pumping up the
lubricating oil into the main passage 81 in accordance
with rotation of the shaft 31 is provided inside the main
passage 81.
[0050] Thesub-passage82 isagrooveprovidedon the
outer circumferential surface of the first eccentric part 41.
The sub-passage 82 is formed between the outer cir-
cumferential surface of the first eccentric part 41 and the
inner circumferential surfaceof thefirst roller 56.Thesub-
passage 82 extends throughout the first eccentric part 41
in the axial direction Z.
[0051] The communication passage 84 is provided
inside the first eccentric part 41 in the radial direction
R. The communication passage 84 is provided between
themain passage 81 and the sub-passage 82 to connect
the main passage 81 and the sub-passage 82. The
lubricating oil pumped up into themain passage 81 flows
into the sub-passage 82 through the communication
passage 84 due to a centrifugal force according to rota-
tion of the shaft 31. Further, the lubricating oil is supplied
from the sub-passage 82 to various sliding portions of the
compression mechanism unit 33.
[0052] An inner end portion of the end portion passage
85 in the radial directionRopens to themain passage 81.
An outer end portion of the end portion passage 85 in the
radial direction R opens to the outer circumferential sur-
faceof the shaft 31. The lubricating oil pumpedup into the
main passage 81 is supplied to the outer circumferential
surface of the shaft 31 through the end portion passage
85 by the centrifugal force according to the rotation of the
shaft 31. Further, the lubricating oil is supplied from the
outer circumferential surface of the shaft 31 to various
sliding portions of the compression mechanism unit 33.
[0053] A pressure received by each of the rollers 56
and 57 in the axial direction Z will be described.
[0054] First, a pressure received by an inner end sur-
face of each of the rollers 56 and 57 (end surface on the
partition plate 53 side) will be described.
[0055] As described above, the gaseous refrigerant
compressed by the compression mechanism unit 33 is
discharged into the airtight container 34. The gaseous
refrigerant and lubricating oil inside the airtight container
34 are in a high-pressure state. Similarly, a portion to
which the lubricating oil is supplied through the oil supply
passage 80 is also in a high-pressure state. The lubricat-
ing oil is supplied to a central portion region 53A, which is
an inner region of the shaft hole 53h of the partition plate
53, via the sub-passage 82 of the oil supply passage 80.
The lubricating oil is supplied to a first end portion region
61A,which is an inner region of an outer circumference of
the first groove part 61 of the first flange part 54f, via the
sub-passage 82 and the endportion passage 85 of the oil
supply passage 80. Further, a distal end of the first collar
66 in the ‑Z direction is disposed in the +Z direction with
respect to a surface of the first flange part 54f on the first
cylinder 51 side. Therefore, the first end portion region

61A is a region from the outer circumference of the shaft
31 to the outer circumference of the first groove part 61 in
the radial direction R. Similarly, the lubricating oil is also
supplied to a second end portion region 62A which is an
inner region of an outer circumference of the second
groove part 62 of the second flange part 55f. Accordingly,
the central portion region 53A, the first end portion region
61A, and the second end portion region 62A are all in a
high-pressure state.
[0056] Fig. 4 is a first explanatory view of a pressure
receiving portion of the first roller. Similarly, Fig. 5 is a
second explanatory view, Fig. 6 is a third explanatory
view, and Fig. 7 is a fourth explanatory view. Figs, 4 to 7
are cross-sectional views of a main part along line F-F of
Fig. 2.
[0057] It is necessary to suppress a direct inflow of the
lubricating oil from the central portion region 53A to the
first cylinder chamber 51a. Therefore, in the process of
eccentric rotation of the first roller 56, an outer circum-
ference of the central portion region 53A (inner circum-
ference of the shaft hole 53h) is always disposed on an
inner side of the outer circumference of the first roller 56.
Also, the first eccentric part 41 is disposed in the first
cylinder chamber 51a through the shaft hole 53h. There-
fore, an outer diameter of the first eccentric part 41 is
smaller than an inner diameter of the shaft hole 53h.
Accordingly, in the process of the eccentric rotation of
the first roller 56, a part of the outer circumference of the
central portion region 53A (inner circumference of the
shaft hole 53h) is disposed on an outer side of the inner
circumferenceof the first roller 56 (outer circumferenceof
the first eccentric part 41).
[0058] Thereby, as illustrated in Fig. 4, a part of the
outer circumference of the central portion region 53A is
disposed between the inner circumference and the outer
circumference of the first roller 56. That is, a part of the
inner end surface of the first roller 56 becomes an ex-
posed region 56p exposed to the central portion region
53A.
[0059] Figs. 5 to 7 each illustrate a state in which the
first roller 56 is eccentrically rotated by 90 degrees from
Fig. 4. Due to the eccentric rotation of the first roller 56,
each part of the inner end surface of the first roller 56
along the inner circumference can be an exposed region
56p.
[0060] Fig. 8 is an explanatory view of pressure receiv-
ing areas of inner end surfaces of the first roller and the
second roller. Due to the eccentric rotation of the first
roller 56, a ring-shaped region of the inner end surface of
the first roller 56 along the inner circumference is a
portion that can be exposed to the central portion region
53A.This ring-shaped region isahigh-pressure regionc1
that receives a high pressure from the central portion
region53A.Anarea (inner pressure receivingarea) of the
high-pressure region c1 on the inner end surface of the
first roller 56 is defined as Sc1.
[0061] Similarly, a ring-shaped region of the inner end
surface of the second roller 57 along the inner circum-
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ference canbeexposed to the central portion region53A.
This ring-shaped region is a high-pressure region c2 that
receives a high pressure from the central portion region
53A. An area (inner pressure receiving area) of the high-
pressure region c2on the inner end surfaceof the second
roller 57 is defined as Sc2.
[0062] The internal configuration of the first cylinder 51
and the internal configuration of the second cylinder 52
are thesameexcept that theeccentric parts41and42are
disposed in different phases from each other in the
circumferential direction θ. Also, an outer diameter of
the central portion region 53A (inner diameter of the shaft
hole 53h) is constant in the axial direction Z. Therefore,
the inner pressure receiving area Sc1 of the first roller 56
and the inner pressure receiving area Sc2 of the second
roller 57 are equivalent.
[0063] Next, a pressure received by an outer end sur-
face of each of the rollers 56 and 57 (end surface on the
main bearing 54 side or the sub bearing 55 side) will be
described.
[0064] As illustrated in Fig. 2, it is necessary to sup-
press a direct inflow of the lubricating oil from the first end
portion region 61A into the first cylinder chamber 51a.
Therefore, in the process of the eccentric rotation of the
first roller 56, an outer circumference of the first end
portion region 61A (outer circumference of the first
groove part 61) is always disposed on an inner side of
the outer circumference of the first roller 56. Also, in the
processof theeccentric rotationof thefirst roller 56, apart
of the outer circumference of the first end portion region
61A is disposed on an outer side of the inner circumfer-
ence of the first roller 56. Accordingly, a part of the outer
circumference of the first end portion region 61A is dis-
posed between the inner circumference and the outer
circumference of the first roller 56. A part of an outer end
surface of the first roller 56 is exposed to the first end
portion region 61A.
[0065] Fig. 9 is an explanatory view of outer pressure
receiving areas of the first roller and the second roller.
[0066] Due to the eccentric rotation of the first roller 56,
a ring-shaped region of the outer end surface of the first
roller 56 along the inner circumference is a portion that
can be exposed to the first end portion region 61A. This
ring-shaped region is a high-pressure region e1 that
receives a high pressure from the first end portion region
61A. An area of the high-pressure region e1 (outer pres-
sure receiving area) on the outer end surface of the first
roller 56 is defined as Se1.
[0067] Similarly, a ring-shaped region of the outer end
surface of the second roller 57 along the inner circum-
ference can be exposed to the second end portion region
62A. This ring-shaped region is a high-pressure region
e2 that receives a high pressure from the second end
portion region 62A. An area of the high-pressure region
e2 (outer pressure receiving area) on the outer end sur-
face of the second roller 57 is defined as Se2.
[0068] An outer diameter of the first end portion region
61A (outer diameter of the first groove part 61) and an

outer diameter of the second end portion region 62A
(outer diameter of the second groove part 62) may be
the same as or different from each other. When both the
outer diameters are the same as each other, the outer
pressure receiving area Se1 of the first roller 56 and the
outer pressure receiving area Se2 of the second roller 57
are the same. When both the outer diameters are differ-
ent from each other, the outer pressure receiving area
Se1 of the first roller 56 and the outer pressure receiving
area Se2 of the second roller 57 are different.
[0069] Next, a force received by the inner end surface
and a force received by the outer end surface of each of
the rollers 56 and 57 are compared.
[0070] As illustrated in Fig. 2, an outer diameter (inner
diameter of the shaft hole 53h) Dc of the central portion
region 53A is larger than an outer diameter (outer dia-
meter of the first groove part 61) De1 of the first end
portion region 61A. Therefore, the inner pressure receiv-
ing area Sc1 of the first roller 56 is larger than the outer
pressure receivingareaSe1of the first roller 56. That is, 1
< Sc1/Se1 is established. Further, a pressure in the
central portion region 53A is equivalent to a pressure
in the first end portion region 61A. Accordingly, a force
received by the inner end surface of the first roller 56 in
the +Z direction is larger than a force received by the
outer end surface thereof in the ‑Z direction. Thereby, the
first roller 56 is pressed toward the first flange part 54f of
the main bearing 54.
[0071] Similarly, the outer diameter (inner diameter of
the shaft hole 53h) Dc of the central portion region 53A is
larger than an outer diameter (outer diameter of the
second groove part 62) De2 of the second end portion
region 62A. Therefore, the inner pressure receiving area
Sc2 of the second roller 57 is larger than the outer
pressure receiving area Se2 of the second roller 57. That
is, 1 <Sc2/Se2 is established. Further, a pressure in the
central portion region 53A is equivalent to a pressure in
the second end portion region 62A. Accordingly, a force
received by the inner end surface of the second roller 57
in the -Z direction is larger than a force received by the
outer end surface thereof in the+Zdirection. Thereby, the
second roller 57 is pressed toward the second flange part
55f of the sub bearing 55.
[0072] As described above, the thickness Tc of the
partition plate 53 in the axial direction Z is smaller than
the thickness Te1 of the first flange part 54f in the axial
direction Z and the thickness Te2 of the second flange
part 55f in the axial direction Z. In this case, since the
partition plate 53 is likely to bebent, frictional forces of the
partition plate 53 against the first roller 56 and the second
roller 57 may increase. On the other hand, the first roller
56 is pressed toward the first flange part 54f, and the
second roller 57 is pressed toward the second flange part
55f. Thereby, friction of the first roller 56 and the second
roller 57 with the partition plate 53 is suppressed.
[0073] A solid lubricating film 59 is formed on the first
surface 54s of the first flange part 54f that forms the outer
end surface of the first cylinder chamber 51a. The solid
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lubricating film 59may be formed only on the first surface
54s or may be formed on the entire surface of the main
bearing 54. As the solid lubricating film 59, amanganese
phosphate film or a molybdenum dioxide film is prefer-
ably formed. These solid lubricating films 59 have ex-
cellent wear resistance and contribute to reduction in
initial frictionwith the first roller 56. Further, amanganese
phosphate film may be formed on a lower layer that is in
contact with the first surface 54s, and a molybdenum
dioxide film may be formed on an upper layer that is in
contact with the first roller 56. Since a manganese phos-
phate film has excellent wear resistance, reliability of the
compressor is improved. Since a molybdenum dioxide
film has a large effect in reducing initial friction, initial
characteristics of the compressor are improved.
[0074] Similarly, the solid lubricating film 59 is also
formed on the second surface 55s of the second flange
part 55f that forms the outer end surface of the second
cylinder chamber 52a.
[0075] Asdescribed above, the first roller 56 is pressed
toward the first flange part 54f, and the second roller 57 is
pressed toward the second flange part 55f. Accordingly,
friction of the first roller 56 and the second roller 57 with
the partition plate 53 is suppressed. Therefore, the solid
lubricating film 59 may be formed only on the first flange
part 54f and the second flange part 55f. The solid lubri-
cating film 59 is not formed on the partition plate 53 and
the rollers 56 and 57. Accordingly, costs of the rotary
compressor 2 are reduced.
[0076] Fig. 10 is a graph showing a transition of an
amount of wear on the first surface of the first flange part.
In Fig. 10, an amount of wear is denoted by two types of
marks according to a magnitude of a ratio of the inner
pressure receiving areaSc1 to the outer pressure receiv-
ing areaSe1of the first roller 56. Anamount ofwearwhen
1<Sc1/Se1≤1.6 isdenotedbyamarkof□. Anamount of
wear when 1.6 < Sc1/Se1 is denoted by a mark of ×. In
Fig. 10, an amount of wear of a manganese phosphate
film formed on the first surface 54s of the first flange part
54f is denoted.
[0077] When 1 < Sc1/Se1 ≤ 1.6, the first roller 56 is
weakly pressed toward the first surface 54s of the first
flange part 54f. In this case, in an initial stage of an
operation of the rotary compressor 2, an amount of wear
of the first surface 54s increases (initial wear). However,
when the operating time exceeds t1, the amount of wear
hardly increases due to an effect of initial adaptability
(steady wear). That is, due to sliding between the first
surface 54s and the first roller 56 in the initial stage of the
operation, a contact state between the two is made uni-
form, and a sliding surface of the first surface 54s be-
comes smooth. Thereby, after t1 hour has elapsed, a
frictional coefficient decreases, and theamount ofwear is
in a state in which it hardly increases.
[0078] On the other hand, in the case of 1.6 <Sc1/Se1,
the first roller 56 is strongly pressed toward the first
surface 54s. In this case, the amount of wear continues
to increase even when the operating time exceeds t1.

That is, the sliding surface has not been made smooth in
the initial stage of the operation of the compressor, and
the effect of initial adaptability cannot be obtained. Parti-
cularly, when the refrigerant of the refrigeration cycle
device 1 is carbon dioxide, since the refrigerant is com-
pressed to a high pressure, an internal pressure of the
airtight container 34 increases. Thereby, since the first
roller 56 is strongly pressed toward the first surface 54s,
the effect of initial adaptability cannot be easily obtained.
[0079] As described above, it is desirable that a ratio of
the inner pressure receiving area Sc1 to the outer pres-
sure receiving area Se1 of the first roller 56 satisfy 1 <
Sc1/Se1 ≤ 1.6. Similarly, it is desirable that a ratio of the
inner pressure receiving area Sc2 to the outer pressure
receiving area Se2 of the second roller 57 satisfy 1 <
Sc2/Se2 ≤ 1.6.
[0080] As described in detail above, in the rotary com-
pressor 2 of the embodiment, the thickness of the parti-
tion plate 53 in the axial direction Z is smaller than the
thickness of the first flange part 54f in the axial direction Z
and the thicknessof the secondflangepart 55f in theaxial
direction Z. Thereby, a distance between the main bear-
ing 54 and the sub bearing 55 decreases. Accordingly,
bending of the shaft 31 between themain bearing 54 and
the sub bearing 55 is suppressed.
[0081] 1 <Sc1/Se1 is established. Thereby, the first
roller 56 is pressed against the first surface 54s of the
first flange part 54f. Also, 1 < Sc2/Se2 is established.
Thereby, the second roller 57 is pressed against the
second surface 55s of the second flange part 55f.
[0082] The solid lubricating film59 is formedon the first
surface 54s of the first flange part 54f and the second
surface 55s of the second flange part 55f. Thereby, wear
resistance of the first surface 54s is improved evenwhen
the first roller 56 is moved by being pressed against the
first surface 54s. Also, wear resistance of the second
surface 55s improves even when the second roller 57 is
moved by being pressed against the second surface 55s.
[0083] Sc1/Se1 ≤ 1.6 and Sc2/Se2 ≤ 1.6 are estab-
lished. Thereby, even when the gaseous refrigerant is
compressed to a high pressure, the first roller 56 is
weakly pressed against the first surface 54s of the first
flange part 54f. Also, the second roller 57 is weakly
pressed against the second surface 55s of the second
flange part 55f. Accordingly, the effect of initial adapt-
ability can be obtained. Therefore, an amount of wear on
the first surface 54s and the second surface 55s is
suppressed. Accordingly, a decrease in compression
performance of the rotary compressor 2 is suppressed.
[0084] The solid lubricating film 59 is preferably a
manganese phosphate film or a molybdenum dioxide
film.
[0085] The solid lubricating film 59 preferably includes
a manganese phosphate film on the lower layer and a
molybdenum dioxide film on the upper layer.
[0086] Since a manganese phosphate film has excel-
lent wear resistance, reliability of the rotary compressor 2
is improved. Since the molybdenum dioxide film has a
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large effect in reducing initial friction, initial characteris-
tics of the rotary compressor 2 are improved.
[0087] The gas to be compressed in the rotary com-
pressor 2 is carbondioxide gas, and the lubricating oil is a
polyalkylene glycol oil.
[0088] When the gas to be compressed is carbon
dioxide, it is compressed to a high pressure. Even in this
case, since Sc1/Se1 ≤ 1.6 and Sc2/Se2 ≤ 1.6 are estab-
lished, an amount of wear on the first surface 54s and the
second surface 55s is suppressed. Also, a polyalkylene
glycol oil has a smaller decrease in viscosity when the
refrigerant is dissolved than other lubricating oils. There-
by, a satisfactory lubrication state is maintained even
when the gas to be compressed is compressed to a high
temperature. Accordingly, an amount of wear on the first
surface 54s and the second surface 55s is suppressed.
[0089] The refrigeration cycle device 1 of the embodi-
ment includes the rotary compressor 2 described above,
the radiator 3 connected to the rotary compressor 2, the
expansion device 4 connected to the radiator 3, and the
heat absorber 5 connected to the expansion device 4.
[0090] In the rotary compressor 2 described above, a
decrease in compression performance is suppressed.
Accordingly, a refrigeration cycle device with excellent
reliability is provided.
[0091] According to at least one embodiment de-
scribed above, 1 < Sc1/Se1 ≤ 1.6 and 1 < Sc2/Se2 ≤
1.6 are established. Thereby, a decrease in compression
performance of the rotary compressor 2 can be sup-
pressed.
[0092] While certain embodiments have been de-
scribed, these embodiments have been presented by
way of example only, and are not intended to limit the
scope of the inventions. Indeed, the novel embodiments
described herein may be embodied in a variety of other
forms; furthermore, various omissions, substitutions and
changes in the form of the embodiments described here-
in may be made without departing from the scope of the
appended claims.

[Reference Signs List]

[0093]

R Radial direction
Z Axial direction
θ Circumferential direction
1 Refrigeration cycle device
2 Rotary compressor
3 Radiator
4 Expansion device
5 Heat absorber
31 Shaft
33 Compression mechanism unit
34 Airtight container (container)
41 First eccentric part
42 Second eccentric part
51 First cylinder

51a First cylinder chamber
52 Second cylinder
52a Second cylinder chamber
53 Partition plate
53h Shaft hole
54 Main bearing (first bearing)
54f First flange part
54s First surface
55 Sub bearing (second bearing)
55f Second flange part
55s Second surface
56 First roller
57 Second roller
59 Solid lubricating film
61 First groove part
62 Second groove part

Claims

1. A rotary compressor (2) comprising a compression
mechanism unit (33) compressing a gas to be com-
pressed and a lubricating oil which are housed in a
container (34), wherein
the compression mechanism unit (33) includes:

a shaft (31);
a first cylinder (51) forming a first cylinder cham-
ber (5 1a);
a second cylinder (52) disposed to be aligned
with the first cylinder (51) in an axial direction (Z)
of the shaft and formingasecond cylinder cham-
ber (52a);
a partition plate (53) disposed between the first
cylinder (51) and the second cylinder (52), hav-
ing a shaft hole (53h) through which the shaft
(31) is passed, and configured to close the first
cylinder chamber (51a) and the second cylinder
chamber (52a);
a first bearing (54) disposed on a side opposite
to the partition plate (53) with the first cylinder
(51) sandwiched therebetween and configured
to support the shaft (31);
a second bearing (55) disposed on a side oppo-
site to the partition plate (53) with the second
cylinder (52) sandwiched therebetween and
configured to support the shaft (31);
a first flangepart (54f) formedon thefirst cylinder
side of the first bearing (54) and having a first
surface (54s) which closes the first cylinder
chamber (5 1a);
a second flange part (55f) formed on the second
cylinder side of the second bearing (55) and
having a second surface (55s) which closes
the second cylinder chamber (52a);
a first eccentric part (41) formedon the shaft (31)
and disposed at a position of the first cylinder
(51) in the axial direction (Z);
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a second eccentric part (42) formed on the shaft
(31) and disposed at a position of the second
cylinder (52) in the axial direction (Z);
a first roller (56) disposed along an outer cir-
cumferential surface of the first eccentric part
(41) and configured to move along the first sur-
face (54s) of the first flange part (54f) in accor-
dance with rotation of the shaft (31); and
a second roller (57) disposed along an outer
circumferential surface of the second eccentric
part (42) and configured to move along the
second surface (55s) of the second flange part
(55f) in accordance with rotation of the shaft
(31),
a thickness of the partition plate (53) in the axial
direction is smaller than a thickness of the first
flange part (54f) in the axial direction and a
thickness of the second flange part (55f) in the
axial direction,
the first bearing (54) includes a first groove part
(61) formed in a ring shape on a surface of the
first flange part (54f) and disposed coaxially with
the shaft (31),
the second bearing (55) includes a second
groove part (62) formed in a ring shape on a
surface of the second flange part (55f) and dis-
posed coaxially with the shaft (31), wherein
1 < Sc1/Se1 ≤ 1.6 is established with Sc1 defin-
ing the area of an end surface of the first roller
(56) on the partition plate side, which is exposed
to the shaft hole (53h) according tomovement of
the first roller (56) andwith Se1 defining the area
of an end surface of the first roller (56) on the first
flange part side, which is exposed to an inner
region of an outer circumference of the first
groove part (61) according to the movement of
the first roller (56); and
wherein 1 ≤ Sc2/Se2 ≤ 1.6 is established with
Sc2 defining the area of an end surface of the
second roller (57) on the partition plate side,
which is exposed to the shaft hole (53h) accord-
ing to movement of the second roller (57) and
with Se2 defining the area of an end surface of
the second roller (57) on the second flange part
side, which is exposed to an inner region of an
outer circumference of the second groove part
(62) according to the movement of the second
roller (57); and
wherein a solid lubricating film (59) is formed on
the first surface (54s) of the first flange part (54f)
and the second surface (55s) of the second
flange part (55f), and
wherein the solid lubricating film (59) is not
formed at least on the first roller (56), the second
roller (57) and the partition plate (53).

2. The rotary compressor (2) according to claim 1,
characterized in that the solid lubricating film (59)

is a manganese phosphate film or a molybdenum
dioxide film.

3. The rotary compressor (2) according to claim 1,
characterized in that the solid lubricating film (59)
includes a manganese phosphate film of a lower
layer and a molybdenum dioxide film of an upper
layer.

4. The rotary compressor (2) according to any one of
claims 1 to 3, characterized in that the gas to be
compressed is carbon dioxide and the lubricating oil
is a polyalkylene glycol oil.

5. A refrigeration cycle device (1) comprising:

the rotary compressor (2) according to any one
of claims 1 to 4;
a radiator (3) connected to the rotary compres-
sor (2);
an expansion device (4) connected to the radia-
tor (3); and
a heat absorber (5) connected to the expansion
device (4).

Patentansprüche

1. Ein Rotationskompressor (2), der eine Kompres-
sionsmechanismuseinheit (33) umfasst, die ein zu
komprimierendes Gas und ein Schmieröl kompri-
miert, die in einemBehälter (34) untergebracht sind,
wobei
die Kompressionsmechanismuseinheit (33) um-
fasst:

eine Welle (31);
einen ersten Zylinder (51), der eine erste Zylin-
derkammer (51a) bildet;
einen zweiten Zylinder (52), der so angeordnet
ist, dass er mit dem ersten Zylinder (51) in einer
axialen Richtung (Z) der Welle ausgerichtet ist,
und eine zweite Zylinderkammer (52a) bildet;
eine Trennplatte (53), die zwischen dem ersten
Zylinder (51) und dem zweiten Zylinder (52)
angeordnet ist, mit einem Wellenloch (53h),
durch das die Welle (31) geführt ist, und ausge-
bildet ist, die erste Zylinderkammer (51a) und
die zweite Zylinderkammer (52a) zu ver-
schließen;
ein erstes Lager (54) angeordnet auf einer Seite
gegenüber von der Trennplatte (53) mit dem
ersten Zylinder (51) dazwischen angeordnet
ist und konfiguriert zum Tragen der Welle (31);
ein zweites Lager (55) angeordnet auf einer
Seite gegenüber von der Trennplatte (53) mit
dem zweiten Zylinder (52) dazwischen ange-
ordnet ist und konfiguriert ist zum Tragen der
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Welle (31) ;
ein erstes Flanschteil (54f), das auf der ersten
Zylinderseite des ersten Lagers (54) ausgebil-
det ist und eine erste Fläche (54s) aufweist,
welche die erste Zylinderkammer (51a) ver-
schließt;
ein zweitesFlanschteil (55f), dasaufder zweiten
Zylinderseite des zweiten Lagers (55) ausge-
bildet ist und eine zweite Fläche (55s) aufweist,
welche die zweite Zylinderkammer (52a) ver-
schließt;
ein erstes exzentrisches Teil (41), das auf der
Welle (31) ausgebildet ist und an einer Position
deserstenZylinders (51) in der axialenRichtung
(Z) angeordnet ist;
ein zweites exzentrisches Teil (42), das auf der
Welle (31) ausgebildet undaneinerPositiondes
zweiten Zylinders (52) in der axialen Richtung
(Z) angeordnet ist;
eine erste Rolle (56), die entlang einer äußeren
Umfangsfläche des ersten exzentrischen Teils
(41) angeordnet und konfiguriert ist, sich ent-
langdererstenFläche (54s)deserstenFlansch-
teils (54f) in Übereinstimmung mit der Drehung
der Welle (31) zu bewegen; und
einezweiteRolle (57), dieentlangeineräußeren
Umfangsfläche des zweiten exzentrischen Teils
(42) angeordnet und konfiguriert ist, sich ent-
lang der zweiten Fläche (55s) des zweiten
Flanschteils (55f) in Übereinstimmung mit der
Drehung der Welle (31) zu bewegen,
eine Dicke der Trennplatte (53) in axialer Rich-
tung kleiner ist als eine Dicke des ersten
Flanschteils (54f) in axialer Richtung und eine
Dicke des zweiten Flanschteils (55f) in axialer
Richtung,
das erste Lager (54) ein erstes Nutteil (61) um-
fasst, das ringförmig auf einer Oberfläche des
ersten Flanschteils (54f) ausgebildet ist und ko-
axial zur Welle (31) angeordnet ist,
wobei 1 < Sc1/Se1 ≤ 1,6 festgelegt ist, wobei
Sc1 den Bereich einer Endfläche der ersten
Rolle (56) auf der Trennplattenseite definiert,
die dem Wellenloch (53h) entsprechend der
Bewegung der ersten Rolle (56) ausgesetzt
ist, und wobei Se1 den Bereich einer Endfläche
der ersten Rolle (56) auf der ersten Flanschteil-
seite definiert, die einem inneren Bereich eines
Außenumfangs des ersten Nutteils (61) ent-
sprechend der Bewegung der ersten Rolle
(56) ausgesetzt ist; und wobei 1 < Sc2/Se2 ≤
1. 6 festgelegt ist, wobei Sc2 den Bereich einer
Endfläche der zweiten Rolle (57) auf der Trenn-
plattenseite definiert, die entsprechend der Be-
wegung der zweiten Rolle (57) demWellenloch
(53h) ausgesetzt ist, undwobeiSe2denBereich
einer Endfläche der zweiten Rolle (57) definiert;
und wobei ein fester Schmierfilm (59) auf der

ersten Oberfläche (54s) des ersten Flanschteils
(54f) und der zweiten Oberfläche (55s) des
zweiten Flanschteils (55f) ausgebildet ist, und
wobei der feste Schmierfilm (59) zumindest auf
der ersten Rolle (56), der zweiten Rolle (57) und
der Trennplatte (53) nicht ausgebildet ist.

2. Rotationskompressor (2) nach Anspruch 1, da-
durchgekennzeichnet, dass der festeSchmierfilm
(59) ein Manganphosphatfilm oder ein Molybdän-
dioxidfilm ist.

3. Rotationskompressor (2) nach Anspruch 1, da-
durchgekennzeichnet, dass der festeSchmierfilm
(59) einen Manganphosphatfilm einer unteren
Schicht und einen Molybdändioxidfilm einer oberen
Schicht umfasst.

4. Rotationskompressor (2) nacheinemderAnsprüche
1 bis 3, dadurch gekennzeichnet, dass das zu
verdichtendeGasKohlendioxid ist unddasSchmier-
öl ein Polyalkylenglykol-Öl ist.

5. Kühlkreislaufvorrichtung (1), umfassend:

einen Rotationskompressor (2) gemäß einem
der Ansprüche 1 bis 4;
einenmit demRotationskompressor (2) verbun-
denen Kühler (3);
eine mit dem Kühler (3) verbundene Expan-
sionsvorrichtung (4); und
einen mit der Expansionsvorrichtung (4) ver-
bundenen Wärmeabsorber (5).

Revendications

1. Compresseur rotatif (2) comprenant une unité à
mécanisme de compression (33) comprimant un
gaz à comprimer et une huile lubrifiante qui sont
logés dans un contenant (34), dans lequel
l’unité à mécanisme de compression (33) inclut :

un arbre (31) ;
un premier cylindre (51) formant une première
chambre de cylindre (51a) ;
un second cylindre (52) disposé de façon à être
aligné avec le premier cylindre (51) dans une
direction axiale (Z) de l’arbre et formant une
seconde chambre de cylindre (52a) ;
une plaque de cloisonnement (53) disposée
entre le premier cylindre (51) et le second cy-
lindre (52), ayant un trou d’arbre (53h) à travers
lequel l’arbre (31) est passé, et configurée pour
fermer la première chambre de cylindre (51a) et
la seconde chambre de cylindre (52a) ;
un premier palier (54) disposé sur un côté op-
posé à la plaque de cloisonnement (53) avec le
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premier cylindre (51) pris en sandwich entre les
deux et configuré pour supporter l’arbre (31) ;
un second palier (55) disposé sur un côté op-
posé à la plaque de cloisonnement (53) avec le
second cylindre (52) pris en sandwich entre les
deux et configurée pour supporter l’arbre (31) ;
une première partie de bride (54f) formée sur le
côté dupremier cylindre dupremier palier (54) et
ayant une première surface (54s) qui ferme la
première chambre de cylindre (51a) ;
une seconde partie de bride (55f) formée sur le
côté du second cylindre du second palier (55) et
ayant une seconde surface (55s) qui ferme la
seconde chambre de cylindre (52a) ;
une première partie excentrique (41) formée sur
l’arbre (31) et disposée au niveau d’une position
du premier cylindre (51) dans la direction axiale
(Z) ;
une seconde partie excentrique (42) formée sur
l’arbre (31) et disposée au niveau d’une position
du second cylindre (52) dans la direction axiale
(Z) ;
un premier rouleau (56) disposé le long d’une
surface circonférentielle extérieure de la pre-
mière partie excentrique (41) et configuré pour
se déplacer le long de la première surface (54s)
de la première partie de bride (54f) en accord
avec une rotation de l’arbre (31) ; et
un second rouleau (57) disposé le long d’une
surface circonférentielle extérieure de la se-
conde partie excentrique (42) et configuré pour
se déplacer le long de la seconde surface (55s)
de la seconde partie de bride (55f) en accord
avec une rotation de l’arbre (31),
une épaisseur de la plaque de cloisonnement
(53) dans la direction axiale est inférieure à une
épaisseur de la première partie de bride (54f)
dans la direction axiale et à une épaisseur de la
seconde partie de bride (55f) dans la direction
axiale,
le premier palier (54) inclut une première partie
de rainure (61) réalisée en forme d’anneau sur
une surface de la première partie de bride (54f)
et
disposée de manière coaxiale par rapport à
l’arbre (31),
le second palier (55) inclut une seconde partie
de rainure (62) réalisée en forme d’anneau sur
unesurfacede lasecondepartiedebride (55f) et
disposée de manière coaxiale par rapport à
l’arbre (31),
dans lequel
1 < Scl/Sel ≤ 1,6 est établi, Sc1 définissant l’aire
d’une surface d’extrémité du premier rouleau
(56) sur le côté de la plaque de cloisonnement,
qui est exposée vers le trou d’arbre (53h) en
accord avec un déplacement du premier rou-
leau (56), et Se1 définissant l’aire de la surface

d’extrémité du premier rouleau (56) sur le côté
de la première partie de bride, qui est exposée
vers une région intérieure d’une circonférence
extérieure de la première partie de rainure (61)
en accord avec le déplacement du premier rou-
leau (56) ; et
dans lequel 1 < Sc2/Se2 ≤ 1,6 est établi, Sc2
définissant l’aire d’une surface d’extrémité du
second rouleau (57) sur le côté de la plaque de
cloisonnement, qui est exposée vers le trou
d’arbre (53h) en accord avec le déplacement
du second rouleau (57), et Se2 définissant l’aire
d’une surface d’extrémité du second rouleau
(57) sur le côté de la seconde partie de bride,
qui est exposée vers une région intérieure d’une
circonférenceextérieurede la secondepartiede
rainure (62) en accord avec le déplacement du
second rouleau (57) ; et
dans lequel un film lubrifiant solide (59) est
formé sur la première surface (54s) de la pre-
mière partie de bride (54f) et la seconde surface
(55s) de la seconde partie de bride (55f), et
dans lequel le film lubrifiant solide (59) n’est pas
formé au moins sur le premier rouleau (56), le
second rouleau (57) et la plaque de cloisonne-
ment (53).

2. Compresseur rotatif (2) selon la revendication 1,
caractérisé en ce que le film lubrifiant solide (59)
et un film de phosphate demanganèse ou un film de
dioxyde de molybdène.

3. Compresseur rotatif (2) selon la revendication 1,
caractérisé en ce que le film lubrifiant solide (59)
inclut un film de phosphate de manganèse d’une
couche inférieure et un film de dioxyde de molyb-
dène d’une couche supérieure,

4. Compresseur rotatif (2) selon l’une quelconque des
revendications 1 à 3, caractérisé en ce que le gaz à
comprimer et un dioxyde de carbone et l’huile lubri-
fiante est une huile de type polyalkylène glycol.

5. Dispositif à cycle de réfrigération (1) comprenant :

le compresseur rotatif (2) selon l’une quel-
conque des revendications 1 à 4 ;
un radiateur (3) connectéaucompresseur rotatif
(2) ;
un dispositif d’expansion (4) connecté au radia-
teur (3) ; et
un absorbeur de chaleur (5) connecté au dis-
positif d’expansion (4).
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