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REFRIGERANT COMPRESSOR

A refrigerant compressor compresses a refrig-

erant circulating in a refrigerant circulation system. The
refrigerant compressor includes: a rotating body includ-
ing a shaft, and a protruding part protruding from the shaft
in a radial direction and configured to rotate together with
the shaft; a non-contact bearing unit rotatably supporting
the rotating body; a housing including an inner space
accommodating the protruding part; a suction inlet open-
ing into the inner space and configured to supply the re-
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refrigerant from the inner space; and a return passage
communicating the inner space and the evaporator via
a return opening provided in the inner space. The return
opening is positioned more downward than the protrud-
ing part in a vertical direction.
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Description
Technical Field

[0001] The present disclosure relates to a refrigerant
compressor.

Background Art

[0002] Patent Literature 1 and Patent Literature 2 dis-
close techniques relating to heat pumps. A heat pump
has a refrigerant circulation systemin which, forexample,
a refrigerant compressor, a condenser, an expansion
valve, and an evaporator are sequentially connected in
aring. Inthe refrigerant circulation system, the refrigerant
vaporized by the evaporator is compressed in the refrig-
erant compressor, and then heatis dissipated in the con-
denser to liquefy the refrigerant. The liquefied refrigerant
is supplied to the evaporator through the expansion
valve, and is vaporized in the evaporator. The vaporized
refrigerant is supplied to the refrigerant compressor
again. In the refrigerant compressor, a shaft is rotatably
supported by a pair of bearings provided inside the hous-
ing. The refrigerantis compressed by an impeller rotating
together with the shaft.

Citation List
Patent Literature
[0003]

[Patent Literature 1] Japanese Unexamined Patent
Publication No. 2010-071082
[Patent Literature 2] Japanese Unexamined Patent
Publication No. 2019-090602

Summary of Invention
Technical Problem

[0004] An interest has emerged for non-contact bear-
ings such as air bearings, gas bearings, or magnetic
bearings as a technique for supporting a rotating body in
the refrigerant circulation system described above and
the like. A non-contact bearing has advantages including
less energy loss due to contact friction compared to a
contact bearing such as a rolling bearing. However, the
rotating body tends to be displaced when external force
is applied in a non-contact bearing. Thus, care must be
taken to suppress contact between the rotating body and
the bearing.

[0005] The present disclosure describes a refrigerant
compressor that suppresses deviation in the state of con-
tact between a rotating body and a non-contact bearing
at startup.
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Solution to Problem

[0006] A refrigerant compressor according to an em-
bodiment of the present disclosure is configured to com-
press a refrigerant circulating in a refrigerant circulation
system. The refrigerant compressor includes: a rotating
body including a shaft, and a protruding part protruding
from the shaftin a radial direction and configured to rotate
together with the shaft; a non-contact bearing unit rotat-
ably supporting the rotating body; a housing including an
inner space accommodating the protruding part; a suc-
tion inlet opening into the inner space and configured to
supply the refrigerant to the inner space; a refrigerant
passage communicating with the suction inlet and con-
nected to an evaporator; a discharge port configured to
discharge the refrigerant from the inner space; and a re-
turn passage communicating the inner space and the
evaporator via a return opening provided in the inner
space. The return opening is positioned more downward
than the protruding part in a vertical direction.

Effects of Invention

[0007] Some embodiments of the present disclosure
provide a refrigerant compressor that suppresses devi-
ation in the state of contact between a rotating body and
a non-contact bearing at startup.

Brief Description of Drawings
[0008]

FIG. 1isablock diagram illustrating the configuration
of a freezer having a refrigerant compressor accord-
ing to an embodiment.

FIG. 2 is a cross-sectional view illustrating the con-
figuration of the refrigerant compressor of FIG. 1.
FIG. 3 is a cross-section of the refrigerant compres-
sor taken along line llI-1ll of FIG. 2

FIG. 4(a) is a simplified cross-sectional view of the
refrigerant compressor during operation. FIG. 4(b)
is a simplified cross-sectional view of the refrigerant
compressor when not in operation.

FIG. 5 is a diagram illustrating the connection con-
figuration between the refrigerant compressor and
the evaporator.

FIG. 6(a) is a cross-sectional view illustrating a re-
frigerant compressor of a comparative example
when not in operation. FIG. 6(b) is a cross-sectional
view illustrating the refrigerant compressor of the
comparative example during operation.

FIG. 7 is a cross-sectional view illustrating a refrig-
erant compressor of Variation 1.

FIG. 8 is a cross-sectional view illustrating a refrig-
erant compressor of Variation 2.
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Description of Embodiments

[0009] A refrigerant compressor according to an em-
bodiment of the present disclosure is configured to com-
press a refrigerant circulating in a refrigerant circulation
system. The refrigerant compressor includes: a rotating
body having a shaft, and a protruding part protruding from
the shaft in a radial direction and configured to rotate
together with the shaft; a non-contact bearing unit rotat-
ably supporting the rotating body; a housing having an
inner space accommodating the protruding part; a suc-
tion inlet opening into the inner space and configured to
supply the refrigerant to the inner space; a refrigerant
passage communicating with the suction inlet and con-
nected to an evaporator; a discharge port configured to
discharge the refrigerant from the inner space; and a re-
turn passage communicating the inner space and the
evaporator via a return opening provided in the inner
space. The return opening is positioned more downward
than the protruding part in a vertical direction.

[0010] In the refrigerant compressor above, the refrig-
erant vaporized in the evaporator passes through the re-
frigerant passage, is supplied to the inner space of the
housing from the suction inlet, and is externally dis-
charged from the discharge port. The refrigerant com-
pressor above includes a return passage communicating
the inner space and the evaporator via a return opening
provided in the inner space of the housing. The return
opening is positioned more downward than the protrud-
ing part of the rotating body in the vertical direction. The
refrigerant liquefied in the inner space of the housing thus
flows out from the inner space of the housing through the
return passage before reaching the protruding part. The
liquid that flows through the return passage is returned
to the evaporator. The evaporator vaporizes the liquid,
which is supplied to the refrigerant compressor again as
the refrigerant. Such a configuration in which the liquid
of the inner space is returned to the evaporator and va-
porized enables the liquid to be efficiently removed from
the inner space. As a result, situations in which the level
of the liquid in the inner space reaches the protruding
part can be suppressed, and situations in which the ro-
tation of the shaft becomes unbalanced can be sup-
pressed. This makes it possible to suppress deviation in
the state of contact between the rotating body and the
bearing unit at startup.

[0011] In some embodiments, the return passage may
be formed of the refrigerant passage itself. In this case,
the refrigerant passage has both the function of supplying
the vaporized refrigerant from the evaporator, and the
function of returning the refrigerant liquefied in the inner
space of the housing to the evaporator. This configuration
is capable of providing the function of returning the lig-
uefied refrigerant to the evaporator, and the function of
supplying the refrigerant from the evaporator through the
same passage, thereby simplifying the configuration of
the refrigerant compressor.

[0012] In some embodiments, the bearing unit may in-
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clude a pair of bearings disposed along the axial direction
in which the shaft extends, and supporting the shaftin a
radial direction. The inner space may include a first inner
region, a second inner region, and a third inner region
communicating with each other in the axial direction. The
second inner region may be positioned between the pair
of bearings in the axial direction. The first inner region
may be positioned on one side of the pair of bearings in
the axial direction. The third inner region may be posi-
tioned on another side of the pair of bearings in the axial
direction. The suction inlet may communicate with the
third inner region. The discharge port may communicate
with the first inner region. In this case, the refrigerant
supplied from the suction inlet passes through the pair
of bearings and is discharged from the discharge port,
so that the pair of bearings can be cooled using this flow
of the refrigerant.

[0013] Insome embodiments, the return passage may
pass downward through the housing in the vertical direc-
tion from the inner space. In this case, the liquid gener-
ated in the inner space of the housing is capable of easily
flowing into the return passage according to gravity. Ac-
cordingly, the liquid can be effectively removed from the
inner space.

[0014] In some embodiments, the discharge port may
pass downward through the housing in the vertical direc-
tion from the inner space at a position different from a
position of the return passage. In this case, the discharge
port can also be used as a passage for removing the
liquid from the inner space of the housing in addition to
the return passage. Accordingly, the liquid can be more
effectively removed from the inner space.

[0015] In some embodiments, an inner wall surface of
the housing may include an inclined part sloping down-
ward toward the return opening between the discharge
port and the return passage. In this case, the liquid gen-
erated in the inner space of the housing is capable of
easily flowing into the return passage than into the dis-
charge port according to gravity. Accordingly, the liquid
can be actively flown to the evaporator. In such a case
in which the liquid is actively flown to the evaporator that
vaporizes the liquid, situations in which the flown liquid
is pushed back to the refrigerant compressor does not
tend to occur compared, for example, to a case in which
the liquid is flown to another device such as a condenser
in which the liquid tends to accumulate. Consequently,
the liquid can be more effectively removed from the inner
space by actively flowing the liquid to the evaporator.
[0016] In some embodiments, the discharge port may
pass upward through the housing in the vertical direction
from the inner space. In this case, the liquid generated
in the inner space of the housing can be prevented from
flowing into the discharge port, so that situations in which
the flown liquid is pushed back to the refrigerant com-
pressor does not tend to occur. Accordingly, the liquid
can be more effectively removed from the inner space.
[0017] Embodiments of the present disclosure will be
described below with reference to the drawings. Same
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reference signs are given to the same elements in the
description of the drawings, and redundant description
will be omitted as appropriate.

[0018] Afreezer1illustratedin FIG. 1 may be installed,
for example, in a building or a factory to generate cooling
water for ventilation. The freezer 1, for example, includes
a refrigerant compressor 2, a condenser 3, an expansion
valve 4, and an evaporator 5. The refrigerant compressor
2, the condenser 3, the expansion valve 4, and the evap-
orator 5 form a refrigerant circulation system 6 in which
a refrigerant (e.g., fluorocarbon) circulates. In the refrig-
erant circulation system 6, thermal energy is received
and transmitted by the refrigerant undergoing phase
changes while circulating the refrigerant compressor 2,
the condenser 3, the expansion valve 4, and the evapo-
rator 5.

[0019] The refrigerant compressor 2 is connected to
the condenser 3 via a passage F1. The condenser 3 is
connected to the expansion valve 4 via a passage F2.
The expansion valve 4 is connected to the evaporator 5
via a passage F3. The evaporator 5 is connected to the
refrigerant compressor 2 via a passage F4. These pas-
sages F1, F2, F3, and F4 form a circulation passage for
the refrigerantto flow through and circulate the refrigerant
compressor 2, the condenser 3, the expansion valve 4,
and the evaporator 5.

[0020] The refrigerant compressor 2 generates a com-
pressed refrigerant gas R1 by compressing a refrigerant
gas R3 supplied from the evaporator 5. The refrigerant
compressor 2 supplies the generated compressed refrig-
erant gas R1 to the condenser 3 via the passage F1. The
condenser 3 generates a liquid refrigerant R2 by cooling
and liquefying the compressed refrigerant gas R1 which
has high temperature and high pressure by being com-
pressed by the refrigerant compressor 2. The condenser
3 supplies the generated liquid refrigerant R2 to the ex-
pansion valve 4 via the passage F2. The expansion valve
4 reduces the pressure of the liquid refrigerant R2 which
has been liquefied by the condenser 3. The expansion
valve 4 supplies the liquid refrigerant R2 having reduced
pressure to the evaporator 5 via the passage F3.
[0021] The evaporator 5 generates the refrigerant gas
R3 by evaporating the liquid refrigerant R2 for which the
pressure has been reduced by the expansion valve 4.
The evaporator 5 cools an object to be cooled (e.g., cool-
ing water) by the heat of vaporization generated when
the refrigerantgas R3is generated due to the evaporation
of the liquid refrigerant R2. The evaporator 5 supplies
the generated refrigerant gas R3 to the refrigerant com-
pressor 2 via the passage F4. The refrigerant gas R3
supplied to the refrigerant compressor 2 is supplied to
the condenser 3 again as the compressed refrigerant gas
R1 after being compressed by the refrigerant compressor
2. The compressed refrigerant gas R1, the liquid refrig-
erant R2, and the refrigerant gas R3 are examples of the
potential states of the refrigerant in the refrigerant circu-
lation system 6.

[0022] The configuration of the refrigerant compressor
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2 will next be described in detail with reference to FIG.
2. The refrigerant compressor 2 is a so-called two-stage
compressor. As illustrated in FIG. 2, the refrigerant com-
pressor 2 includes a shaft 10, a compressor unit 30, and
a motor unit 50. In the description below, "upward D1A"
refers to upward in a vertical direction (gravity direction)
when the refrigerant compressor 2 is installed in a loca-
tion of use, and "downward D1B" refers to downward in
the vertical direction. In this embodiment, the refrigerant
compressor 2 is disposed such that an axis of rotation L
of the shaft 10 extends in a horizontal direction when the
refrigerant compressor 2 is installed in the location of
use. Consequently, an axial direction D2 in which the
axis of rotation L extends is perpendicular to the vertical
direction. In the description below, "upstream" refers to
upstream in a direction of flow of the refrigerant that flows
through the refrigerant compressor 2, and "downstream"”
refers to downstream in the direction of flow.

[0023] The compressor unit 30 has a first impeller 31,
a second impeller 32, a firstimpeller housing 41 that ac-
commodates the first impeller 31, and a second impeller
housing 42 that accommodates the second impeller 32.
The firstimpeller 31 and the firstimpeller housing 41 form
alow pressure-side compression stage. The second im-
peller 32 and the second impeller housing 42 form a high
pressure-side compression stage. The first impeller 31
and the second impeller 32 are attached to one end por-
tion 10a of the shaft 10. Each of the first impeller 31 and
the second impeller 32 is a protruding part that protrudes
outward from the shaft 10 in a radial direction, and rotates
about the axis of rotation L integrally with the shaft 10.
The first impeller 31 and the second impeller 32 are, for
example, disposed such that rear surfaces thereof face
each other in the axial direction D2 with a gap therebe-
tween. The second impeller 32 is, for example, disposed
coaxial with the first impeller 31, and has the same di-
mensions as the first impeller 31. The firstimpeller 31 is,
for example, disposed between the second impeller 32
and the motor unit 50 in the axial direction D2. Hereinaf-
ter, when the firstimpeller 31 and the second impeller 32
are described without any distinction, they are collectively
referred to as an "impeller 35."

[0024] The first impeller housing 41 and the second
impeller housing 42 are connected to each other in the
axial direction D2. An interstage plate 43 is provided be-
tween the first impeller housing 41 and the second im-
peller housing 42. The interstage plate 43 is connected
to the first impeller housing 41 and the second impeller
housing 42 in the axial direction D2. Consequently, the
second impeller housing 42 is connected to the first im-
peller housing 41 in the axial direction D2 via the inter-
stage plate 43.

[0025] The motor unit 50 has an electric motor 51 and
amotor housing 55 thataccommodates the electric motor
51. The electric motor 51 is a drive source for driving the
compressor unit 30. The electric motor 51 includes a sta-
tor 52 that is fixed to the motor housing 55, and a rotor
53 that is fixed to the shaft 10. The rotor 53 faces the
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stator 52 with a gap therebetween. The motor housing
55 is connected to the first impeller housing 41 in the
axial direction D2. The motor housing 55, the firstimpeller
housing 41, the interstage plate 43, and the second im-
peller housing 42 form a housing 11 of the refrigerant
compressor 2.

[0026] The shaft 10 to which the first impeller 31 and
the second impeller 32 are attached is accommodated
in an inner space S of the housing 11. The inner space
S is a space defined by an inner wall surface 11a of the
housing 11. The shaft 10 extends across the motor hous-
ing 55, the first impeller housing 41, the interstage plate
43, and the second impeller housing 42 in the axial di-
rection D2 in the inner space S. The shaft 10 is supported
so as to be rotatable about the axis of rotation L by a pair
of bearings 60, 60 and a pair of bearings 64, 64 provided
inside the motor housing 55. The pair of bearings 60, 60
and the pair of bearings 64, 64 form a "bearing unit" of
the present disclosure. The pair of bearings 60, 60 are
provided so as to surround the shaft 10, and are disposed
in positions such that the electric motor 51 is disposed
therebetween in the axial direction D2.

[0027] The inner space S of the housing 11 has a first
inner region S1, a second inner region S2, and a third
inner region S3. The first inner region S1, the second
inner region S2, and the third inner region S3 are ar-
ranged in order along the axial direction D2 and commu-
nicate with each other. The second inner region S2 is
positioned between the pair of bearings 60, 60 in the axial
direction D2. The second inner region S2 is surrounded
by a center portion of the motor housing 55. The electric
motor 51 disposed between the pair of bearings 60, 60
is disposed in the second inner region S2. The first inner
region S1is positioned on one side of the pair of bearings
60, 60 in the axial direction D2 on which the firstimpeller
31 and the second impeller 32 are positioned. The first
inner region S1 is surrounded mainly by the firstimpeller
housing 41, the second impeller housing 42, and the in-
terstage plate 43. The third inner region S3 is positioned
on the other side of the pair of bearings 60, 60 in the axial
direction D2. The third inner region S3 is surrounded by
an end portion of the motor housing 55 positioned on the
opposite side from the first impeller housing 41 in the
axial direction D2.

[0028] The housing 11 has a suction port 12 and a
discharge port 13. The suction port 12 is a port for sucking
the refrigerant gas R3 from the evaporator 5 (see FIG.
1) into the inner space S. The suction port 12 communi-
cates with the inner space S, and is connected to the
evaporator 5 via the passage F4. The refrigerant gas R3
sucked into the inner space S is compressed by the first
impeller 31 and the second impeller 32 that rotate togeth-
er with the shaft 10. The discharge port 13 is a port for
discharging the compressed refrigerant gas R1 com-
pressed in the inner space S from the inner space S to
the condenser 3 (see FIG. 1). The discharge port 13 com-
municates with the inner space S, and is connected to
the condenser 3 via the passage F1. The suction port 12
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is, forexample, formed in the motor housing 55, and com-
municates with the third inner region S3. The discharge
port 13 is, for example, formed in the second impeller
housing 42, and communicates with the first inner region
S1. More specific configurations of the suction port 12
and the discharge port 13 will be described further below.
[0029] The motor housing 55, for example, has a cy-
lindrical side wall 56 centered about the axis of rotation
L, and a disk-shaped end wall 57 that closes one end of
the side wall 56 in the axial direction D2. The side wall
56 surrounds the rotor 53 that is fixed to the shaft 10.
The stator 52 is fixed to an inner surface 56a of the side
wall 56. A pair of support parts 61, 61 that support the
pair of bearings 60, 60 are provided on the inner surface
56a of the side wall 56.

[0030] As illustrated in FIG. 3, each of the pair of sup-
port parts 61, 61 includes aring-like member 62 and four
rod-like members 63. The ring-like member 62, for ex-
ample, has an annular shape when viewed in the axial
direction D2. The ring-like member 62 is disposed so as
to surround the bearing 60 in a circumferential direction
D3, and is fixed to the inner surface 56a of the side wall
56. The four rod-like members 63 extend in across shape
centered about the bearing 60, and connects the bearing
60 to the ring-like member 62. The shaft 10 is disposed
so as to pass through the inside of the bearing 60. The
bearing 60 is a non-contact radial bearing. Examples of
the bearing 60 include an air bearing, a gas bearing, and
a magnetic bearing. During the rotation of the shaft 10,
the bearing 60 is disposed with a gap between the rotor
53 (see FIG. 2), and supports the rotor 53 and the shaft
10 in the radial direction without contact.

[0031] Reference is made back to FIG. 2. The second
inner region S2 communicates with the first inner region
S1 via the spaces between the rod-like members 63 in
the circumferential direction D3 (see FIG. 3) and the gap
between the rotor 53 and one of the bearings 60. The
second innerregion S2 communicates with the third inner
region S3 via the spaces between the rod-like members
63 in the circumferential direction D3 and the gap be-
tween the rotor 53 and the other of the bearings 60. Con-
sequently, a fluid such as the refrigerant gas R3 is capa-
ble of moving through the firstinner region S1, the second
inner region S2, and the third inner region S3 in the inner
space S of the housing 11.

[0032] The pair of bearings 64, 64 are, for example,
provided so as to surround the shaft 10 in the third inner
region S3, and disposed with gaps therebetween in the
axial direction D2. The pair of bearings 64, 64 are non-
contact thrust bearings. Examples of the pair of bearings
64, 64 include an air bearing, a gas bearing, and a mag-
netic bearing. A thrust collar 65 is provided between the
pair of bearings 64, 64. The thrust collar 65 is a flange-
shaped protruding part protruding from the shaft 10, and
rotates about the axis of rotation L integrally with the shaft
10. An annular spacer 67 that surrounds the circumfer-
ence of the thrust collar 65 is provided between the pair
of bearings 64, 64.
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[0033] The pair of bearings 64, 64 and the spacer 67
are fastened so as to be integrated by a plurality of fas-
tening bolts. The pair of bearings 64, 64 and the spacer
67 integrated with each other are fixed to the inner sur-
face 56a of the side wall 56. The pair of bearings 64, 64
and the spacer 67 define an accommodation space in
which the thrust collar 65 is accommodated. In this ac-
commodation space, the thrust collar 65 rotates about
the axis of rotation L together with the shaft 10 in a non-
contact manner with the pair of bearings 64, 64 and the
spacer 67. The pair of bearings 64, 64, the spacer 67,
and the thrust collar 65 support the rotor 53 and the shaft
10 in an axial direction D1 without contact. The thrust
collar 65, the impeller 35, and the shaft 10 rotate inte-
grated with each other to form a rotating body RB.
[0034] The first impeller housing 41 is disposed so as
to close the opening of the side wall 56 opposite from the
end wall 57 in the axial direction D2. The first impeller
housing 41 includes an inlet41a, a diffuser passage 41b,
a scroll passage 41c, and an outlet 41d. The inlet 41a is
an opening that is coaxial with the shaft 10, and commu-
nicates with the inside of the motor housing 55. Conse-
quently, the refrigerant gas R3 sucked into the motor
housing 55 flows into the inlet 41a. The first impeller 31
is disposed inward of the inlet 41a. Speed energy is ap-
plied to the refrigerant gas R3 by the rotation of the first
impeller 31.

[0035] The scroll passage 41c is formed so as to sur-
round the first impeller 31. The diffuser passage 41b is
formed between the first impeller 31 and the scroll pas-
sage 41c. The diffuser passage 41b compresses the re-
frigerant gas R3 by converting the speed energy applied
to the refrigerant gas R3 into compression energy. The
scroll passage 41c discharges the refrigerant gas R3
compressed by the diffuser passage 41b outside the first
impeller housing 41 from the outlet 41d. The outlet 41d
is, for example, an opening that opens on a circumfer-
ential surface of the first impeller housing 41.

[0036] The second impeller housing 42 includes an in-
let 42a, a diffuser passage 42b, a scroll passage 42c,
and the discharge port 13. The inlet 42a is an opening
that is coaxial with the inlet 41a of the firstimpeller hous-
ing 41, and faces away from the inlet 41a. The inlet 42a
is connected to the outlet 41d of the first impeller housing
41 via an external pipe 70. Consequently, the refrigerant
gas R3 from the outlet 41d flows into the inlet 42a via the
external pipe 70. The second impeller 32 is disposed
inward of the inlet 42a. Speed energy is applied to the
refrigerant gas R3 by the rotation of the second impeller
32.

[0037] The scroll passage 42c is formed so as to sur-
round the second impeller 32. The diffuser passage 42b
is formed between the second impeller 32 and the scroll
passage 42c. The diffuser passage 42b further com-
presses the refrigerant gas R3 by converting the speed
energy applied to the refrigerant gas R3 into compression
energy. As a result, the compressed refrigerant gas R1
is generated. The scroll passage 42c discharges the gen-
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erated compressed refrigerant gas R1 outside the sec-
ond impeller housing 42 from the discharge port 13.
[0038] The configurations of the suction port 12 and
the discharge port 13 above will be described more spe-
cifically. The suction port 12 includes a suction inlet 12a
that opens on the inner wall surface 11a. The suction
inlet 12a is disposed more downward D1B than the pro-
truding part of the rotating body RB in the vertical direc-
tion. The suction inlet 12a being disposed more down-
ward D1B than the protruding part of the rotating body
RB refers to the suction inlet 12a being positioned more
downward D1B than a lower end of the protruding part
when the refrigerant compressor 2 is installed in a loca-
tion of installation. The "protruding part" herein may be
one of the impeller 35 and the thrust collar 65 that is
positioned more downward than the other. For example,
in a case in which the "protruding part" refers to the im-
peller 35 (i.e., in a case in which the impeller 35 is posi-
tioned more downward D1B than the thrust collar 65),
the lower end of the "protruding part" refers to a lower
end 35a of the impeller 35. In this case, the suction inlet
12a is positioned more downward D1B than the lower
end 35a of the impeller 35. In other words, the suction
inlet 12a is positioned in a region RH between an outer
surface 56b positioned at a lower end of the housing 11,
and the lower end 35a of the impeller 35. The lower end
35a of the impeller 35 is a most downward D1B portion
of the impeller 35. It can be said that the lower end 35a
of the impeller 35 is a lowermost tip end of the impeller
35, that is, a tip end of the impeller 35 that is closest to
the lower end of the housing 11.

[0039] The suction inlet 12a being positioned more
downward D1B than the impeller 35 refers to at least a
part of the suction inlet 12a being positioned more down-
ward D1B than the lower end 35a of the impeller 35. That
is, the suction inlet 12a at least has a portion that is po-
sitioned in the region RH. Consequently, the suction inlet
12a may have a portion that overlaps the impeller 35 in
the horizontal direction. In this embodiment, the first im-
peller 31 and the second impeller 32 are disposed at the
same height with each other, and have the same dimen-
sions. Thus, the height of the lower end of the firstimpeller
31 and the height of the lower end of the second impeller
32 are the same. In a case in which the lower end of the
firstimpeller 31 and the lower end of the second impeller
32 are different from each other, the lower end 35a of
the impeller 35 may be the lower end of one of the first
impeller 31 and the second impeller 32 that has a greater
outer diameter.

[0040] In a case in which the "protruding part" refers
to the thrust collar 65 (i.e., in a case in which the thrust
collar 65 is positioned more downward D1B than the im-
peller 35), the lower end of the "protruding part" refers to
a lower end 65a of the thrust collar 65. In this case, the
suction inlet 12a is positioned more downward D1B than
the lower end 65a of the thrust collar 65. The lower end
65a of the thrust collar 65 is amostdownward D1B portion
of the thrust collar 65. It can be said that the lower end
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65a of the thrust collar 65 is a lowermost tip end of the
thrust collar 65, that is, a tip end of the thrust collar 65
that is closest to the lower end of the housing 11. The
suction inlet 12a being positioned more downward D1B
than the thrust collar 65 refers to at least a part of the
suction inlet 12a being positioned more downward D1B
than the lower end 65a of the thrust collar 65. Which one
of the impeller 35 and the thrust collar 65 is positioned
downward D1B is determined as appropriate according
to design requirements.

[0041] The suction port 12 is, for example, formed so
as to pass downward D1B through the side wall 56 from
the third inner region S3 of the motor housing 55. Spe-
cifically, the suction port 12 passes through a lower end
portion 56¢ of the side wall 56 surrounding the third inner
region S3, in the vertical direction, from the inner surface
56a to the outer surface 56b. The lower end portion 56¢
is a downward D1B wall portion of the side wall 56 in the
cross-sectionillustratedin FIG. 2. Consequently, the suc-
tioninlet 12a opens on the inner surface 56a of the lower
end portion 56¢, and communicates with the third inner
region S3. The discharge port 13 is, for example, formed
soas to pass downward D1B through the second impeller
housing 42 from the first inner region S1 of the second
impeller housing42. Thatis, the discharge port 13 passes
through a lower end portion 42d of the second impeller
housing 42 surrounding the first inner region S1, in the
vertical direction. The lower end portion 42d is a down-
ward D1B wall portion of the second impeller housing 42
in the cross-section illustrated in FIG. 2. The discharge
port 13 communicates with the first inner region S1. A
discharge outlet 13a of the discharge port 13 opens on
an outer surface 42e of the lower end portion 42d.
[0042] The inner surface 56a of the side wall 56 has
an inclined part P1 between the suction port 12 and the
discharge port 13 in the axial direction D2. The inclined
part P1 may be a tapered surface that has a gradually
decreasing diameter from the suction port 12 to the dis-
charge port 13. In the cross-section illustrated in FIG. 2,
the inclined part P1 is inclined so as to slope downward
toward the suction inlet 12a. That s, the inclined part P1
is inclined so as to be positioned gradually downward
D1B from the discharge port 13 to the suction inlet 12a.
The inclined part P1 is, for example, formed continuously
from an end portion of the side wall 56 closer to the first
impeller housing 41 to the suction inlet 12a.

[0043] The flow of the refrigerant that flows through the
refrigerant compressor 2 having the configuration above
will be described. A simplified model of the refrigerant
compressor 2 as illustrated in FIGS. 4(a) and 4(b) will be
used here for the sake of simplicity. In FIGS. 4(a) and
4(b), the first impeller 31 and the second impeller 32 are
collectively shown as the impeller 35, and the firstimpel-
ler housing 41, the interstage plate 43, and the second
impeller housing 42 are collectively shown as animpeller
housing 45. Additionally, for the sake of simplicity, the
pair of bearings 64, 64, the thrust collar 65, and the spacer
67 are omitted, and the "impeller 35" is considered the
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"protruding part" of the presentdisclosure in the simplified
model below. It should be noted that in the case in which
the "thrust collar 65" is considered the "protruding part"
of the present disclosure, the "impeller 35" in the expla-
nation can be replaced with the "thrust collar 65."
[0044] As illustrated in FIG. 4(a), during operation of
the refrigerant compressor 2, the refrigerant gas R3 sup-
plied to the refrigerant compressor 2 from the upstream
evaporator 5 (see FIG. 1) is sucked (supplied) into the
third inner region S3 from the suction port 12 formed in
downward D1B of the motor housing 55. The refrigerant
gas R3 sucked into the third inner region S3 passes the
second inner region S2 and the first inner region S1 in
order, during which the refrigerant gas R3 cools the pair
of bearings 60, 60, the rotor 53, and the stator 52 along
the flow path. The refrigerant gas R3 that reaches the
impeller 35 in the first inner region S1 is compressed by
the rotation of the impeller 35. The compressed refriger-
ant gas R1 is thus generated. The generated com-
pressed refrigerant gas R1 is discharged from the dis-
charge port 13 formed in downward D1B of the impeller
housing 45 to the downstream condenser 3.

[0045] As illustrated in FIG. 4(b), when the refrigerant
compressor 2 is not in operation, the refrigerant gas R3
filling the inner space S of the housing 11 may liquefy
due to the drop in temperature, and become a liquid R4
in the inner space S. The liquid R4 may be a liquid that
includes the liquid refrigerant R2 which is the liquefied
refrigerant gas R3. In this embodiment, the suction port
12 is formed in downward D 1B of the motor housing 55,
so that the liquid R4 in the inner space S flows out of the
housing 11 from the suction port 12 according to gravity.
The suction port 12 is connected to the upstream evap-
orator 5 (see FIG. 1). Consequently, the liquid R4 that
flows out from the suction port 12 returns to the evapo-
rator 5. The liquid R4 that returns to the evaporator 5 is
vaporized in the evaporator 5, and supplied to the inner
space S from the suction port 12 again as the refrigerant
gas R3.

[0046] Consequently, in this embodiment, the suction
port 12 has the function of a return port that returns the
liquid R4 that may accumulate in the inner space S to
the upstream evaporator 5, in addition to the function of
a suction port that sucks the refrigerant gas R3 from the
upstream evaporator 5 into the inner space S of the hous-
ing 11. The suction inlet 12a of the suction port 12 thus
also serves as a return opening through which the liquid
R4 that returns to the upstream evaporator 5 flows. That
is, in this embodiment, the suction port 12 is aninlet path
for the refrigerant gas R3 that flows into the inner space
S of the housing 11 from the upstream evaporator 5 as
well as an outlet path for the liquid R4 that flows out from
the inner space S to the upstream evaporator 5. It can
be said that the return port that returns the liquid R4 gen-
erated in the inner space S to the evaporator 5 is formed
by the suction port 12 itself (i.e., formed integrally with
the suction port 12). That is, it can be said that the return
opening is formed by the suction inlet 12a itself. The suc-
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tion inlet 12a is connected to the evaporator 5 via the
suction port 12 and the passage F4 (see FIG. 1). The
suction port 12 and the passage F4 form a refrigerant
passage that supplies the refrigerant gas R3 from the
evaporator 5 to the inner space S. It can be said that the
suction port 12 and the passage F4 form areturn passage
that returns the liquid R4 generated in the inner space S
to the evaporator 5.

[0047] Furthermore,in this embodiment, the discharge
port 13 is formed in downward D1B of the impeller hous-
ing 45. Thus, as illustrated in FIG. 4(b), the liquid R4
generated in the first inner region S1 flows out from the
discharge port 13 according to gravity. The liquid R4 dis-
charged from the discharge port 13 flows to the down-
stream condenser 3 (see FIG. 1), and circulates the re-
frigerant circulation system 6. Consequently, this embod-
iment is configured so as to externally remove the liquid
R4 generated in the inner space S from the inner space
S through the suction port 12 and the discharge port 13
which are formed in downward D1B of the housing 11.
[0048] FIG. 5 illustrates the connection configuration
of the suction inlet 12a of the refrigerant compressor 2
and the evaporator 5. As illustrated in FIG. 5, the evap-
orator 5 is positioned more downward D1B than the suc-
tion inlet 12a of the refrigerant compressor 2. The evap-
orator 5 is connected to the suction inlet 12a via the pas-
sage F4 and the suction port 12. It can be said that the
passage F4 and the suction port 12 communicate the
inner space S of the refrigerant compressor 2 (see FIG.
2) and the evaporator 5 via the suction inlet 12a. The
passage F4 has a linear passage FP1 and a linear pas-
sage FP2. The linear passage FP1 extends downward
D1B from the suction inlet 12a. The linear passage FP2
extends in the axial direction D2 from a lower end of the
linear passage FP1, and is connected to a downstream
flow port 5a of the evaporator 5.

[0049] After flowing downward D1B through the linear
passage FP1 according to gravity, the liquid R4 from the
suction inlet 12a flows through the linear passage FP2
in the axial direction D1, and then flows into the flow port
5a of the evaporator 5. This configuration enables the
liquid R4 generated in the refrigerant compressor 2 to
return easily to the evaporator 5 using gravity. The con-
nection configuration between the refrigerant compres-
sor 2 and the evaporator 5 is not limited to the example
illustrated in FIG. 5. For example, the passage F4 may
be connected to the downstream flow port 5a of the evap-
orator 5, and another passage may be connected to an
upstream flow port 5b of the evaporator 5. The flow port
5b may be connected to the suction inlet 12a or to an
opening other than the suction inlet 12a via this other
passage. In this case, the liquid R4 can be returned to
the evaporator 5 by the other passage. A curved part that
is curved downward D1B may be formed on the entirety
or a part of the linear passage FP2 of the passage F4.
In this case, the refrigerant compressor 2 may have a
mechanism to evaporate the accumulated liquid R4 that
may be generated in the curved part.
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[0050] The operation and effects of the refrigerant
compressor 2 and the freezer 1 according to this embod-
iment described above will now be described together
with the problem of a comparative example. FIGS. 6(a)
and 6(b)illustrate a simplified refrigerant compressor 200
according to a comparative example. In the refrigerant
compressor 200, a suction port 112 formed in a motor
housing 155 of a housing 111 is positioned more upward
D1A than an impeller 135 that is attached to a shaft 100.
A discharge port 113 formed in an impeller housing 145
is positioned more upward D1A than the impeller 135. In
the refrigerant compressor 200, the refrigerant gas R3
sucked into an inner space S100 from the suction port
112 passes through a pair of bearings 160, 160, and the
like, and reaches the impeller 135. The refrigerant gas
R3is compressed by the rotation of the impeller 135, and
is discharged from the discharge port 113 of the impeller
housing 145 as the compressed refrigerant gas R1.
[0051] The inventors of the present disclosure have
discovered that, when the refrigerant compressor 200 is
not in operation, the refrigerant gas R3 filling the inner
space S100 may liquefy and accumulate in the inner
space S 100 as the liquid R4, and as a result, the level
of the liquid R4 may reach the impeller 135 in the inner
space S100 as illustrated in FIG. 6(a). The inventors of
the present disclosure recognized that since the lower
portion of the impeller 135 is soaked in the liquid R4,
when the refrigerant compressor 200 is operated in this
state, the impeller 135 rotates while being exposed to a
large resistive force from the liquid R4, and that due to
rotating while being exposed to a large resistive force
from the liquid R4, a deviation may occur in the state of
contact between the rotating body and the non-contact
bearings.

[0052] The upper portion of the impeller 135, however,
is not soaked in the liquid R4, and rotates without being
exposed to the large resistive force that acts on the lower
portion of the impeller 135.

[0053] As aresult, as illustrated in FIG. 6(b), the rota-
tion of the shaft 100 may become unbalanced, to thereby
cause the shaft 100 to tilt, and apply excessive load on
the bearings 160, 160 that support the shaft 100. When
such load is applied on the non-contact bearings 160,
160, the bearings 160, 160 may not be able to withstand
the load, and the desired performance of the bearings
160, 160 may be inhibited due to damage or the like. As
a result, defects such as reduction in the compression
performance may occur. In a case in which high-strength
bearings or large bearings are used to be able to with-
stand the excessive load, the cost and size of the refrig-
erant compressor 200 may increase.

[0054] However, in this embodiment, the suction inlet
12a is positioned more downward D1B than the impeller
35 in the vertical direction. Thus, as illustrated in FIG.
4(b), the liquid R4 generated in the inner space S flows
out from the inner space S through the suction port 12
before reaching the impeller 35. The liquid R4 that flows
through the suction port 12 is returned to the upstream
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evaporator 5 via the passage F4. The evaporator 5 va-
porizes the liquid R4, and supplies it to the refrigerant
compressor 2 again via the passage F4 and the suction
port 12 as the refrigerant gas R3. Such a configuration
in which the liquid R4 of the inner space S is returned to
the evaporator 5 and vaporized enables the liquid R4 to
be efficiently removed from the inner space S. As aresult,
situations in which the level of the liquid R4 in the inner
space S reaching the impeller 35 can be suppressed,
and situations in which the rotation of the shaft 10 be-
comes unbalanced can be suppressed. This makes it
possible to suppress the deviation in the state of contact
between the rotating body RB and the bearing unit (pair
of bearings 60, 60 and pair of bearings 64, 64) at startup
(start of rotation). As a result, situations in which exces-
sive load is applied on the bearing unit can be sup-
pressed, and situations in which defects such as reduc-
tion in the compression performance occur due to reduc-
tion in the performance of the bearing unit can be sup-
pressed.

[0055] In this embodiment, the suction port 12 and the
passage F4 also function as a return passage thatreturns
the liquid R4 of the inner space S to the evaporator 5.
That is, the suction port 12 and the passage F4 have
both the function of sucking in the refrigerant gas R3 from
the evaporator 5, and the function of returning the liquid
R4 of the inner space S to the evaporator 5. This config-
uration is capable of providing the function of returning
the liquid R4 to the evaporator 5 and the function of sup-
plying the refrigerant gas R3 from the evaporator 5 in the
same passage. In this embodiment, the configuration of
the refrigerant compressor 2 is further simplified, since
a return passage that returns the liquid R4 to the evap-
orator 5 is not separately provided.

[0056] In this embodiment, the suction inlet 12a com-
municates with the third inner region S3, and the dis-
charge port 13 communicates with the first inner region
S1. In this configuration, the refrigerant gas R3 sucked
in from the suction inlet 12a passes through the pair of
bearings 60, 60 and the electric motor 51 and is dis-
charged from the discharge port 13, so that the pair of
bearings 60, 60 and the electric motor 51 can be cooled
using this flow of the refrigerant. This configuration is
capable of employing a configuration in which a mecha-
nism for cooling the pair of bearings 60, 60 and the electric
motor 51 is not separately provided. Alternatively, the
configuration of the refrigerant compressor 2 can be sim-
plified, since a simplified mechanism for cooling the bear-
ings 60, 60 and the electric motor 51 can be used. In
practice, as illustrated in FIG. 2, the refrigerant gas R3
also passes through the pair of bearings 64, 64, so that
the refrigerant gas R3 is also capable of cooling the pair
of bearings 64, 64 in addition to cooling the pair of bear-
ings 60, 60 and the electric motor 51.

[0057] In this embodiment, the suction port 12 passes
downward D1B through the side wall 56 from the third
inner region S3. This configuration enables the liquid R4
generated in the inner space S to easily flow into the
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suction inlet 12a according to gravity. Accordingly, the
liquid R4 can be effectively removed from the inner space
S.

[0058] Inthis embodiment, the discharge port 13 pass-
es downward D1B through the second impeller housing
42 from the first inner region S1. This configuration also
enables the liquid R4 to be effectively removed from the
inner space S, since the discharge port 13 can also be
used as a passage for removing the liquid R4 from the
inner space S.

[0059] Inthis embodiment, the inner surface 56a of the
side wall 56 includes the inclined part P1 that slopes
downward toward the suction inlet 12a. This configura-
tion enables the liquid R4 generated in the inner space
S to more easily flow into the suction port 12 than into
the discharge port 13 according to gravity. Accordingly,
the liquid R4 can be actively flown to the upstream evap-
orator 5 than to the downstream condenser 3. In the case
in which the liquid R4 is actively flown to the evaporator
5 that vaporizes the liquid R4, situations in which the
flown liquid R4 is pushed back to the inner space S does
not tend to occur compared to a case in which the liquid
R4 is actively flown to the condenser 3 in which the liquid
R4 tends to accumulate. In the configuration in which the
liquid R4 is actively flown to the condenser 3, the liquid
R4 tends to accumulate in the condenser 3 since the
condenser 3 is a device for generating the liquid refrig-
erant R2. When the compressed refrigerant gas R1 flows
into the condenser 3 from the discharge port 13 in this
state, the liquid R4 accumulated in the condenser 3 may
be pushed back into the inner space S by the amount of
the compressed refrigerant gas R1 that has flown into
the condenser 3. Thus, in the configuration in which the
liquid R4 is actively flown to the evaporator 5 and not to
the condenser 3, situations in which the liquid R4 is
pushed back into the inner space S can be suppressed,
so that the liquid R4 can be more effectively removed
from the inner space S.

[0060] Although one embodiment of the present dis-
closure has been described, the present disclosure is not
limited to the embodiment above.

<Variation 1>

[0061] FIG. 7 illustrates a simplified refrigerant com-
pressor 2A according to Variation 1. In the embodiment
described above, an example in which the suction port
12 also functions as a return port that returns the liquid
R4 in the inner space S to the evaporator 5 has been
described. In this variation, a case in which a return port
12B is formed separately from a suction port 12A is de-
scribed. That is, in this variation, the return port 12B is
not configured by the suction port 12A itself, but is con-
figured as a separate body from the suction port 12A.

[0062] The suction port 12A is, for example, formed so
as to communicate with the third inner region S3 in a
motor housing 55A, and is positioned more upward D1A
than the impeller 35. The suction port 12A is connected
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to the upstream evaporator 5 (see FIG. 1) viathe passage
F4. The refrigerant gas R3 sucked into the third inner
region S3 from the suction port 12A passes through the
second inner region S2 and the first inner region S1 in
order, during which the refrigerant gas R3 cools the pair
of bearings 60, 60, and the electric motor 51 in the flow
path. The refrigerant gas R3 that reaches the impeller 35
in the first inner region S1 is compressed by the rotation
of the impeller 35. The compressed refrigerant gas R1
is thus generated. The generated compressed refriger-
ant gas R1 is discharged from the discharge port 13
formed in downward D1B of the impeller housing 45 to
the downstream condenser 3 (see FIG. 1). The passage
F4 and the suction port 12A form a refrigerant passage
that supplies the refrigerant gas R3 from the evaporator
5 to the inner space S.

[0063] The return port 12B is formed in the same po-
sition as the suction port 12 of the embodiment described
above. That is, the return port 12B is formed so as to
pass downward D1B through the motor housing 55A from
the third innerregion S3 of a housing 11A. Consequently,
a return opening 12b of the return port 12B that opens
on the inner surface 56a of the motor housing 55A is
positioned more downward D1B than the lower end 35a
of the impeller 35, similarly to the suction inlet 12a ac-
cording to the embodiment described above. The return
port 12B is connected to the upstream evaporator 5 (see
FIG. 1) via a passage different from the passage F4. This
passage and the return port 12B form a return passage
for returning the liquid R4 to the evaporator 5.

[0064] The liquid R4 generated in the inner space S
such as when not in operation flows into the return port
12B from the downward D1B return opening 12b, and is
returned to the evaporator 5 via the return port 12B. The
liquid R4 thatis returned to the evaporator 5 is vaporized
in the evaporator 5, and supplied to the inner space S
from the suction port 12A again as the refrigerant gas
R3. Even in this embodiment, the liquid R4 generated in
the inner space S can be removed from the inner space
S through the return port 12B, so that operation and ef-
fects similar to those of the embodiment described above
can be produced.

<Variation 2>

[0065] FIG. 8 illustrates a simplified refrigerant com-
pressor 2B according to Variation 2. In the embodiment
described above, an example in which the discharge port
13 is formed in downward D1B of the impeller housing
45 has been described. In this variation, an example in
which a discharge port 13A is formed in upward D1A of
animpeller housing 45A is described. The discharge port
13A is, for example, formed so as to pass upward D1A
through the impeller housing 45A from the first inner re-
gion S1 of a housing 11B. That is, the discharge port 13A
passes through an upper end portion 42f of the impeller
housing 45A that surrounds the first inner region S1, in
the vertical direction. The upper end portion 42f may be
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an upward D1A wall portion of the impeller housing 45A.
[0066] Even in this embodiment, the liquid R4 gener-
ated in the inner space S can be removed from the inner
space S through the suction port 12, so that operation
and effects similar to those of the embodiment described
above can be produced. Furthermore, this variation is
capable of preventing the liquid R4 generated in the inner
space S from flowing into the discharge port 13A, which
makes it more difficult for situations in which the flown
liquid R4 is pushed back to the refrigerant compressor 2
to occur. Accordingly, the liquid R4 can be more effec-
tively removed from the inner space S.

[0067] The present disclosure is not limited to the em-
bodiment described above and the variations, and vari-
ous other variations are possible. For example, the em-
bodiment described above and the variations may be
combined with each other according to the required ob-
ject and effect. In the embodiment described above, the
refrigerant compressor 2 has two impellers (first impeller
and second impeller). However, the refrigerant compres-
sor may have one impeller. The orientation of the rear
surface of the impeller is not particularly limited, and may
be changed as appropriate according to the required
specification.

[0068] In the embodiment described above, the suc-
tion port 12 is formed so as to communicate with the third
inner region S3, and the discharge port 13 is formed so
as to communicate with the first inner region S1. How-
ever, the suction port 12 and the discharge port 13 may
both be formed so as to communicate with the first inner
region S1. That is, the suction port 12 and the discharge
port 13 may both be formed in the impeller housing 45.
In this case, a port through which a cooling medium flows
for cooling the pair of bearings 60, 60 and the electric
motor 51 may be separately formed. The suction port 12
may be formed inthe end wall 57 as long asitis positioned
more downward D1B than the impeller 35.

[Appendix]

[0069] The present disclosure includes the following
configurations.

[0070] A refrigerant compressor of the present disclo-
sure is [1] "a refrigerant compressor configured to com-
press a refrigerant circulating in a refrigerant circulation
system, the refrigerant compressor including: a rotating
body including a shaft, and a protruding part protruding
from the shaftin aradial direction and configured to rotate
together with the shaft; a non-contact bearing unit rotat-
ably supporting the rotating body; a housing including an
inner space accommodating the protruding part; a suc-
tion inlet opening into the inner space and configured to
supply the refrigerant to the inner space; a refrigerant
passage communicating with the suction inlet and con-
nected to an evaporator; a discharge port configured to
discharge the refrigerant from the inner space; and a re-
turn passage communicating the inner space and the
evaporator via a return opening provided in the inner
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space, wherein the return opening is positioned more
downward than the protruding part in a vertical direction."
[0071] The refrigerant compressor of the present dis-
closure is [2] "the refrigerant compressor according to
[1], wherein the return passage is formed of the refriger-
ant passage itself."

[0072] The refrigerant compressor of the present dis-
closure is [3] "the refrigerant compressor according to [1]
or[2], wherein the bearing unit includes a pair of bearings
disposed along an axial direction in which the shaft ex-
tends, and supporting the shaft in a radial direction,
wherein the inner space includes a first inner region, a
second inner region, and a third inner region communi-
cating with each other in the axial direction, wherein the
second inner region is positioned between the pair of
bearings in the axial direction, wherein the first inner re-
gion is positioned on one side of the pair of bearings in
the axial direction, wherein the third inner region is posi-
tioned on another side of the pair of bearings in the axial
direction, wherein the suction inlet communicates with
the third inner region, and wherein the discharge port
communicates with the first inner region."

[0073] The refrigerant compressor of the present dis-
closure is [4] "the refrigerant compressor according to
any one of [1] to [3], wherein the return passage passes
downward through the housing in the vertical direction
from the inner space."

[0074] The refrigerant compressor of the present dis-
closure is [5] "the refrigerant compressor according to
[4], wherein the discharge port passes downward through
the housing in the vertical direction from the inner space
at a position different from a position of the return pas-
sage."

[0075] The refrigerant compressor of the present dis-
closure is [6] "the refrigerant compressor according to
[5], wherein an inner wall surface of the housing includes
an inclined part sloping downward toward the return
opening between the discharge port and the return pas-
sage."

[0076] The refrigerant compressor of the present dis-
closure is [7] "the refrigerant compressor according to
any one of [1] to [4], wherein the discharge port passes
upward through the housing in the vertical direction from
the inner space."

Reference Signs List
[0077]

2, 2A, 2B Refrigerant compressor

3 Condenser

5 Evaporator

6 Refrigerant circulation system

10 Shaft

11, 11A Housing

11a Inner wall surface

12, 12A Suction port (Refrigerant passage, Return
passage)
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1"

12a Suction inlet (Return opening)
12b Return opening

12B Return port (Return passage)
13, 13A Discharge port

35 Impeller (Protruding part)

60, 64 Bearing (Bearing unit)

65 Thrust collar (Protruding part)
D1A Upward

D1B Downward

D2 Axial direction

F4 Passage (Refrigerant passage, Return passage)
P1 Inclined part

RB Rotating body

S Inner space

S1 First inner region

S2 Second inner region

S3 Third inner region

Claims

1. A refrigerant compressor configured to compress a
refrigerant circulating in a refrigerant circulation sys-
tem, the refrigerant compressor comprising:

a rotating body including a shaft, and a protrud-
ing part protruding from the shaft in a radial di-
rection and configured to rotate together with
the shaft;

a non-contact bearing unit rotatably supporting
the rotating body;

a housing having an inner space accommodat-
ing the protruding part;

a suction inlet opening into the inner space and
configured to supply the refrigerant to the inner
space;

a refrigerant passage communicating with the
suction inlet and connected to an evaporator;
a discharge port configured to discharge the re-
frigerant from the inner space; and

a return passage communicating the inner
space and the evaporator via a return opening
provided in the inner space,

wherein the return opening is positioned more
downward than the protruding part in a vertical
direction.

2. The refrigerant compressor according to claim 1,
wherein the return passage is formed of the refrig-
erant passage itself.

3. The refrigerant compressor according to claim 1,

wherein the bearing unit includes a pair of bear-
ings disposed along an axial direction in which
the shaft extends, and supporting the shaft in
the radial direction,

wherein the inner space includes a first inner
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region, a second inner region, and a third inner
region communicating with each other in the ax-
ial direction,

wherein the second inner region is positioned
between the pair of bearings in the axial direc-
tion,

wherein the first inner region is positioned on
one side of the pair of bearings in the axial di-
rection,

wherein the third inner region is positioned on
another side of the pair of bearings in the axial
direction,

wherein the suction inlet communicates with the
third inner region, and

wherein the discharge port communicates with
the first inner region.

The refrigerant compressor according to claim 1,
wherein the return passage passes downward
through the housing in the vertical direction from the
inner space.

The refrigerant compressor according to claim 4,
wherein the discharge port passes downward
through the housing in the vertical direction from the
inner space at a position different from a position of
the return passage.

The refrigerant compressor according to claim 5,
wherein an inner wall surface of the housing includes
an inclined part sloping downward toward the return
opening between the discharge port and the return
passage.

The refrigerant compressor according to claim 1,
wherein the discharge port passes upward through
the housing in the vertical direction from the inner
space.
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Fig.4
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Fig.5
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