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Description
TECHNICAL FIELD

[0001] The presentdisclosure relates to a compressor
and a compressor system.

BACKGROUND

[0002] Inacompressor, if the compressor is overheat-
ed by a compressed gas having a high temperature and
a high pressure, the density of a gas to be compressed
sucked into the compressor decreases, causing a de-
crease in efficiency of the compressor. Therefore, for ex-
ample, in a reciprocating compressor, as a means for
suppressing overheating of the compressor, a pipe for
flowing cooling water is provided inside a crankcase or
a head cover. For example, Patent Document 1, 2 dis-
closes a configuration for suppressing overheating by
injecting a refrigerant liquid into a discharge space in a
head cover and cooling acompressed discharge gas with
latent heat of vaporization of the refrigerant liquid. Other
examples of compressors are described in US
2011/203304, JP S50 26405 U, and JP S49 29504 U.

Citation List
Patent Literature
[0003]
Patent Document 1: JP2010-53765A
Patent Document 2: JP2011-163192A
SUMMARY
Technical Problem

[0004] According to the configuration disclosed in Pat-
ent Document 1, 2, it is possible to cool the discharge
gas, and it is possible to suppress overheating of the
compressor. However, due to an influence of cooling, a
large amount of frost may occur on a surface of the com-
pressor (for example, a surface of the head cover or the
casing). Such configuration where the large amount of
frost occurs is not preferable.

[0005] The present disclosure has been made in view
of the above-described problems, and the object of the
present disclosure is to suppresses the occurrence of
frost on the surface of the compressor when the com-
pressed discharge gas is cooled by injecting the refrig-
erant liquid into the discharge space of the compressor.

Solution to Problem

[0006] In order to achieve the above object, there is
provided a compressor as defined in appended claim 1.
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Other advantageous embodiments are defined in the cor-
responding dependent claims.

[0007] Further,thereis provided acompressor system,
as defined in claim 9, including: a low-stage compression
part; and a high-stage compression part. At least the low-
stage compression part is constituted by the compressor
as defined in the above.

[0008] Herein, the "low-stage compression part" and
the "high-stage compression part" include a low-stage
compressor and a high-stage compressor each having
an independent casing, and a low-stage compressor and
a high-stage compressor housed in a single housing cas-
ing, for example, a reciprocating compressor.

Advantageous Effects

[0009] With the compressor and the compressor sys-
tem according to the presentdisclosure, since the above-
described heat medium flow path is provided, it is possi-
ble to increase the temperature of the compressor casing
which includes the partition wall forming the discharge
space, making it possible to suppress the occurrence of
frost on the surface of the compressor.

BRIEF DESCRIPTION OF DRAWINGS
[0010]

FIG. 1 is a front cross-sectional view of a reciprocat-
ing compressor according to an embodiment.

FIG. 2 is a system diagram showing a lubricant oil
supply system for the reciprocating compressor ac-
cording to an embodiment.

FIG. 3 is a system diagram showing the lubricant oil
supply system for the reciprocating compressor ac-
cording to an embodiment.

FIG. 4 is a system diagram of a compressor system
according to an embodiment.

DETAILED DESCRIPTION

[0011] Someembodiments ofthe presentinvention will
be described below with reference to the accompanying
drawings. ltis intended, however, that unless particularly
specified, dimensions, materials, shapes, relative posi-
tions and the like of components described or shown in
the drawings as the embodiments shall be interpreted as
illustrative only and not intended to limit the scope of the
present invention, which is defined by the appended

claims.

[0012] Forinstance, an expression of relative or abso-
lute arrangement such as "in a direction", "along a direc-
tion", "parallel", "orthogonal", "centered", "concentric"
and "coaxial" shall not be construed as indicating only
the arrangementin a strict literal sense, but also includes
a state where the arrangement is relatively displaced by
a tolerance whereby it is possible to achieve the same

function.
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[0013] For instance, an expression of an equal state
such as "same", "equal”, and "uniform" shall not be con-
strued as indicating only the state in which the feature is
strictly equal, but also includes a state in which there is
a tolerance that can still achieve the same function.
[0014] Further, for instance, an expression of a shape
such as a rectangular shape or a tubular shape shall not
be construed as only the geometrically strict shape, but
also includes a shape with unevenness or chamfered
corners within the range in which the same effect can be
achieved.

[0015] On the other hand, an expressions such as
"comprising”, "including", "having", "containing", and
"constituting” one constitutional element are not intended
to be exclusive of other constitutional elements.

[0016] FIG. 1 is a front cross-sectional view of a com-
pressor 10 according to an embodiment, and FIG. 2 is a
system diagram showing a lubricant oil supply system
for the compressor 10 according to an embodiment. In
FIGs. 1 and 2, the compressor 10 is, for example, a com-
pressor incorporated in a refrigeration device or the like
and configured to compress a refrigerant gas. The com-
pressor 10 includes a discharge valve 12, and a dis-
charge space Sv is formed downstream of the discharge
valve 12. A liquid injection hole 14 for injecting the refrig-
erant liquid into the discharge space Sv is formed in a
compressor casing 16. In the present embodiment, as in
Patent Documents 1 and 2, a condensate liquid of the
refrigerant gas, which is the gas to be compressed, is
injected from the liquid injection hole 14 into the discharge
space Sv. The condensate liquid evaporates in the high-
temperature discharge space Sv, absorbs latent heat of
vaporization from a discharge gas Gv, and cools the dis-
charge gas Gv. Thus, itis possible to suppress overheat-
ing of the discharge gas Gv. However, as the case now
stands, frost may occur on a surface of a casing 18 form-
ing the discharge space Sv, as described above.
[0017] Therefore, in order to suppress the occurrence
of frost on the casing 18, the compressor 10 includes a
heat medium flow path 20 located opposite to the dis-
charge space Sv across a partition wall 18a forming the
discharge space Sv. By flowing a heat medium through
the heat medium flow path 20, the temperature of the
casing 18 including the partition wall 18a is increased,
making it possible to suppress the occurrence of frost on
the surface of the casing 18.

[0018] Inanembodiment, the compressor 10 includes
a lubricant oil flow path 22 through which lubricant oil r
supplied to a partto be lubricated flows. The heat medium
flow path 20 is disposed in series or parallel with the
lubricant oil flow path 22. According to the present em-
bodiment, since it is possible to cause the lubricant oil r,
which has absorbed the heat of the part to be lubricated
in the compressor 10 by lubricating and cooling the part
to be lubricated, to flow through the heat medium flow
path 20, the temperature of the casing 18, which includes
the partition wall 18a forming the discharge space Sv,
can be increased by potential heat of the lubricant oil r.
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Therefore, it is possible to suppress the occurrence of
frost on the surface of the casing 18 of the compressor
10. The part to be lubricated of the compressor 10 in-
cludes, as an example, at least either of a rotor or a rotor
support portion. As a more specific example, the parts
to be lubricated are a crank shaft 48 and a thrust bearing
50, which will be described later. The part to be lubricated
may be either the crank shaft 48 or the thrust bearing 50.
[0019] Inanembodiment, as shownin FIG. 2, the heat
medium flow path 20 is arranged in series with the lubri-
cant oil flow path 22, and a circulation path 24 for the
lubricant oil r including the part to be lubricated of the
compressor 10, the heat medium flow path 20, and the
lubricant oil flow path 22 is formed. Further, the circulation
path 24 is provided with an oil pump 26 for circulating the
lubricant oil r. According to the present embodiment,
since the lubricant oil r circulating in the circulation path
24 by the oil pump 26 is cooled in the heat medium flow
path 20, a dedicated oil cooler is not required and a cost
can be reduced.

[0020] FIG. 3 shows an embodiment in which the heat
medium flow path 20 is disposed in parallel with the cir-
culation path 24. In the present embodiment, an oil cooler
28 is provided in the circulation path 24 for the lubricant
oil flowing through the part to be lubricated of the com-
pressor 10. The lubricant oil r flowing through the circu-
lation path 24 flows through the part to be lubricated of
the compressor 10, cools the part to be lubricated, is
heated, and is cooled by the oil cooler 28. Further, the
compressor 10 includes a branch path 30 branching off
from the circulation path 24, communicating with the heat
medium flow path 20, and merging with the circulation
path 24 again. The lubricant oil r flowing through the
branch path 30 exchanges heat with the discharge gas
Gv in the heat medium flow path 20 to heat the discharge
gas Gv. According to the present embodiment, since the
discharge gas Gv is heated by the heat medium flow path
20, it is possible to suppress frost generated on the par-
tition wall 18a or the surface of the casing 18 including
the partition wall 18a. Meanwhile, the oil cooler 28 plays
the main role of cooling the lubricant oil r.

[0021] As shown in FIG. 3, the circulation path 24 and
the branch path 30 may be provided with flow control
valves 32 and 34, respectively. Only one of the flow con-
trol valve 32 and the flow control valve 34 may be pro-
vided. Since these flow control valves 32 and 34 are pro-
vided, it is possible to control the flow rate of the lubricant
oilrflowing through the branch path 30, making it possible
to control the heating capacity of the heat medium flow
path 20. It is preferable that the branching portion and
the merging portion of the branch path 30 with respect
to the circulation path 24 are disposed such that the lu-
bricant oil r having a temperature suitable for a heating
condition of the heat medium flow path 20 flows through
the heat medium flow path 20.

[0022] In an embodiment, as shown in FIGs. 1 and 2,
the compressor 10 is the reciprocating compressor. In
this case, the compressor 10 is configured such that a
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cylinder 40 is housed inside the compressor casing 16
and a piston 42 reciprocates inside the cylinder 40. A
valve plate 44 for supporting the discharge valve 12 is
disposed at one end of the cylinder 40 (an upper end of
the cylinder 40 in the figure) and further, a head cover is
provided as the casing 18 which includes the partition
wall 18a forming the discharge space Sv. According to
the compressor 10 which is the reciprocating compres-
sor, the temperature of the head cover serving as the
casing 18 can be increased by the heat medium flowing
through the heat medium flow path 20, making it possible
to suppress the occurrence of frost on the surface of the
head cover. In the present embodiment, the casing 18
of the compressor 10 is the head cover, but the casing
18is notlimited to the head cover. Hereinafter, the casing
18 may be called the head cover 18.

[0023] Further, as shownin FIGs. 1and 2, a crankcase
46 is disposed below the compressor casing 16. The
crank shaft 48 is supported by the crankcase 46 via the
thrust bearing 50. An oil reservoir Os of the lubricant oll
ris formed at the bottom of the crankcase 46. The piston
42 is connected to the crank shaft 48 via a connecting
rod 52, and the piston 42 reciprocates inside the cylinder
40 as the crank shaft 48 rotates. In the exemplary em-
bodiments shown in FIGs. 1 and 2, two cylinders 40 are
disposed in parallel, and the pistons 42 of the two cylin-
ders 40 are connected to the crank shaft 48 so as to
reciprocate in phases different by 180° at a rotation angle
ofthe crank shaft 48. Further, a motor 54 for rotary driving
the crank shaft 48 is disposed at one end of the crank
shaft 48 outside the crankcase 46. The oil pump 26 is
disposed at another end of the crank shaft 48 and is op-
erated by the rotation of the crank shaft 48.

[0024] As shown in FIG. 2, an oil filter 56 is disposed
in the oil reservoir Os, and the oil pump 26 sucks up the
lubricant oil r from the oil reservoir Os into the lubricant
oil flow path 22. A pressure regulating valve 58 disposed
at a terminating end of the lubricant oil flow path 22 reg-
ulates an oil pressure of the lubricant oil r flowing through
the circulation path 24. The parts to be lubricated, such
as the crank shaft 48 and the thrust bearing 50, are
formed with oil passages 60 and 62. The lubricant oil r
discharged from the oil pump 26 to the lubricant oil flow
path 22 is supplied to these oil passages. As shown in
FIG. 2, a part of the oil passage 60 is introduced to the
piston 42 via a crank pin 53. Further, the lubricant oil r is
supplied from the lubricant oil flow path 22 to the heat
medium flow path 20 to heat the discharge gas Gv. The
lubricant oil r that has passed through the heat medium
flow path 20 returns to the oil reservoir Os via the oil
passages 60 and 62, or the like. Thus, the circulation
path 24 for the lubricant oil r described above is formed.
[0025] As shown in FIG. 1, the suction space Si is
formed outside the cylinder 40, and if the piston 42 de-
scends and a compression space in the cylinder 40 is
decompressed, the refrigerant gas, which is the gas to
be compressed, is sucked from the suction space Si into
a compression space in the cylinder 40 through a suction
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valve 63. The refrigerant gas sucked into the compres-
sion space is compressed in the compression space and
discharged to the discharge space Sv. A disc-shaped
valve cage 66 is pressed and fixed to an upper surface
ofthe valve plate 44 by a coil spring 64 to block an opening
of the valve plate 44. A truncated conical valve plate 70
is joined to a lower surface of the valve cage 66 by a bolt
68. A discharge gas passage is formed in the valve cage
66 and the discharge valve 12 is mounted thereon. If the
piston 42 rises and a gas pressure in a cylinder chamber
increases, the discharge valve 12 is pushed up to dis-
charge the refrigerant gas into the discharge gas pas-
sage.

[0026] In an embodiment, as shown in FIGs. 1 and 2,
the compressor 10 includes a coolant flow path 72 for
cooling the compressor driving motor 54. The coolant
flow path 72 communicates with the heat medium flow
path 20. In the present embodiment, a liquid coolant,
which has cooled the motor 54 and sucked a potential
heat of the motor 54, is flowed through the heat medium
flow path 20 and the casing 18, which includes the par-
tition wall 18a forming the discharge space Sv, can be
increased in temperature by potential heat of the coolant,
making it possible to suppress the occurrence of frost on
the surface of the casing 18 of the compressor 10.
[0027] Furthermore, as another embodiment, for ex-
ample, heated hot water, an antifreeze liquid, or the like,
which is used as a cooling liquid in another part of the
compressor 10, may be supplied to the heat medium flow
path 20 to heat the discharge space Sv.

[0028] In an embodiment, as shown in FIG. 1, a jacket
cover 74 internally having a heat medium introduction
space is disposed on an outer surface of the head cover
serving as the casing 18. The heat medium introduction
space forms the heat medium flow path 20. According to
the present embodiment, the heat medium flow path 20
can be formed simply by mounting the jacket cover 74
on the existing compressor and the other parts do not
need modification, making it possible to easily form the
heat medium flow path 20.

[0029] In the exemplary embodiment shown in FIG. 1,
the jacket cover 74 is formed with an inlet hole 74a and
an outlet hole 74b of the heat medium flow path 20, and
the lubricant oil flow path 22 is connected to the inlet hole
74a and the outlet hole 74b. Then, the lubricant oil r is
supplied from the inlet hole 74a to the heat medium in-
troduction space (heat medium flow path 20) and is dis-
charged from the outlet hole 74b to the lubricant oil flow
path 22. As shown in FIG. 1, the inlet hole 74a and the
outlet hole 74b are, respectively, formed at both end por-
tions of the jacket cover 74 away from each other. Thus,
itis possible to increase a residence time of the lubricant
oil r in the heat medium introduction space, and it is pos-
sible to improve the heat exchange rate with the dis-
charge gas Gv.

[0030] Inanembodiment, asshowninFIG. 1,the liquid
injection hole 14 for injecting the refrigerant liquid into
the discharge space Sv includes a through hole 14a
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formed in the valve plate 44, and a communication hole
14b disposed in a wall portion of the compressor casing
16 and communicating with the through hole 14a to cause
the through hole 14a to communicate with an external
space. As will be described later, in a heat pump device
including the compressor 10, the communication hole
14b is connected to a refrigerant path 76 branching off
from an outlet-side refrigerant path of the liquid receiver
88, and the refrigerant liquid is supplied from the refrig-
erant path 76 to the liquid injection hole 14.

[0031] Inanembodiment, as shownin FIG. 1, one end
of the through hole 14a is open to the discharge space
Sv, and another end of the through hole 14a is formed
so as to communicate with the communication hole 14b.
[0032] Accordingtothe presentembodiment, the liquid
injection hole 14 can be formed at a position avoiding the
head cover 18. If the heat medium flow path 20 needs to
be disposed on the head cover 18 side and the liquid
injection hole 14 is disposed on the head cover 18 side,
the installation positions of the heat medium flow path 20
and the liquid injection hole 14 interfere. In the present
embodiment, since the liquid injection hole 14 can be
formed at the position on the valve plate 44 side avoiding
the head cover 18, it is possible to realize a layout of the
liquid injection hole 14 that can avoid the interference
with the heat medium flow path 20.

[0033] In the exemplary embodiment shownin FIG. 1,
the communication hole 14b is formed in an upper end
portion of the casing surrounding the cylinder 40, which
is a part of the compressor casing 16. On the other hand,
the communication hole 14b may be formed in the valve
plate 44. Further, the installation position of the liquid
injection hole 14 is not limited to that of the above em-
bodiment, and may be formed in another position, for
example, in the head cover 18.

[0034] Inanembodiment, as shownin FIG. 1, an outer
peripheral edge portion of the valve plate 44 is interposed
between the compressor casing 16 and an outer periph-
eral edge portion of the head cover 18. If the outer pe-
ripheral edge portion of the valve plate 44 is thus dis-
posed in such a manner as to be exposed to the external
space of the compressor 10, processing for opening the
liquid injection hole 14 to the external space of the com-
pressor 10isfacilitated. Further, as shown in FIG. 1, since
the outer peripheral edge portions of the compressor cas-
ing 16, the valve plate 44, and the head cover 18 are
laminated in three layers, the outer peripheral edge por-
tions of these three layers can easily be joined by fas-
tening together with a bolt 78. Thus, the valve plate 44
is mounted easily.

[0035] In an embodiment, a compressor system 80
shown in FIG. 4 is a two-stage compressor system which
includes a low-stage compressor 82 and a high-stage
compressor 84, and in which the refrigerant gas is the
gas to be compressed, and the low-stage compressor
82 is constituted by the compressor 10 according to the
above embodiment. Since the low-stage compressor 82
is constituted by the compressor 10, it is possible to sup-
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press the occurrence of frost on the surface of the casing
18, which includes the partition wall forming the dis-
charge space, in the low-stage compressor 82.

[0036] Inthe exemplary compressor system 80 shown
in FIG. 4, the low-stage compressor 82 and the high-
stage compressor 84 are each constituted by the recip-
rocating compressor. A liquid receiver 88 is disposed on
a refrigerant circulation path 86, and the refrigerant liquid
intheliquid receiver 88 is decompressed by an expansion
valve 90 through the refrigerant circulation path 86, and
evaporates by absorbing latent heat of vaporization from
a load in an evaporator 92. The refrigerant gas evapo-
rated in the evaporator 92 is sucked into a suction cham-
ber 94 of the low-stage compressor 82, is further sucked
into a cylinder 98 via a suction valve 96, and is com-
pressed.

[0037] The refrigerant gas compressed by the cylinder
98 is discharged to a discharge chamber 102 via a dis-
charge valve 100 and discharged from the discharge
chamber 102 to the refrigerant circulation path 86. The
refrigerant gas discharged to the refrigerant circulation
path 86 is sucked into the suction chamber 94 of the high-
stage compressor 84 after the lubricant oil is separated
by an oil separator 104. The refrigerant gas sucked into
the suction chamber 94 of the high-stage compressor 84
is further sucked into the cylinder 98 via the suction valve
96, is compressed, and is discharged from the discharge
chamber 102 to the refrigerant circulation path 86. The
refrigerant gas discharged to the refrigerant circulation
path 86 is cooled and liquefied by the condenser 106
after the lubricant oil is separated by the oil separator 104.
[0038] A branch path 108 branching off from the refrig-
erant circulation path 86 is disposed downstream of the
liquid receiver 88, and the branch path 108 is provided
with a liquid pump 110 and a pressure regulating valve
112. The branch path 108 is connected to the discharge
chamber 102 of the high-stage compressor 84, and the
refrigerant liquid is pressurized to have a higher pressure
than the discharge chamber 102 of the high-stage com-
pressor 84 by controlling a rotation speed of the oil pump
26 and the pressure control with the pressure regulating
valve 112, and is injected into the discharge chamber
102 from an injection nozzle 114 disposed in the dis-
charge chamber 102. The injected refrigerantliquid evap-
orates under the temperature and pressure conditions of
the discharge chamber 102 to cool the discharge space.
[0039] Further, the refrigerant circulation path 86 is
provided with a branch path 116 branching off from the
refrigerant circulation path 86 at a downstream position
of the branch path 108. The branch path 116is connected
to the injection nozzle 114 disposed on an inner wall sur-
face of the discharge chamber 102 of the low-stage com-
pressor 82. Since the discharge chamber 102 of the low-
stage compressor 82 has the lower pressure than the
branch path 116, the refrigerant liquid can be supplied
to the discharge chamber 102 at the same pressure with-
out increasing the pressure. The discharge chamber 102
of the low-stage compressor 82 is cooled by evaporation
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of the refrigerant liquid injected from the injection nozzle
114 under the temperature and pressure conditions of
the discharge chamber 102. In the present embodiment,
since the low-stage compressor 82 is constituted by the
compressor 10 according to each of the above-described
embodiments, it is possible to suppress frost generated
on the surface of the casing (head cover) 18 of the com-
pressor 10.

[0040] In the compressor system 80 shown in FIG. 4,
the low-stage compressor 82 and the high-stage com-
pressor 84 may constitute a single-machine two-stage
compressor in which the low-stage compressor and the
high-stage compressor are housed in one casing. For
example, in the compressor 10 shown in FIG. 1, a com-
pressor system may be configured in which one cylinder
40 is the low-stage compressor and the another cylinder
is the high-stage compressor.

[0041] The contents described in the present applica-
tion would be understood as follows, for instance.

1) A compressor (10) according to one aspect in-
cludes: a discharge valve (12); a discharge space
(Sv) formed downstream of the discharge valve; a
liquid injection hole (14) for injecting a refrigerant lig-
uid into the discharge space; and a heat medium
flow path (20) located opposite to the discharge
space across a partition wall (18a) forming the dis-
charge space.

With such configuration, since the above-described
heat medium flow path is provided, it is possible to
increase the temperature of the compressor casing
which includes the partition wall forming the dis-
charge space, making it possible to suppress the
occurrence of frost on the surface of the compressor.
2) A compressor according to another aspect is the
compressor as defined in 1), including: a lubricant
oil flow path (22) through which lubricant oil (r) sup-
plied to a part to be lubricated of the compressor
flows. The heat medium flow path (20) is disposed
in series or parallel with the lubricant oil flow path
(22).

With such configuration, since it is possible to cause
the lubricant oil, which has been used to lubricate
the part to be lubricated of the compressor and ab-
sorbed the heat of the part to be lubricated, to flow
through the heat medium flow path, the temperature
of the partition wall forming the discharge space can
be increased by potential heat of the lubricant oil.
Therefore, it is possible to suppress the occurrence
of frost in the compressor casing including the par-
tition wall.

3) A compressor according to still another aspect is
the compressor as defined in 2), wherein the heat
medium flow path is arranged in series with the lu-
bricant oil flow path such that a circulation path (24)
for the lubricant oil including the part to be lubricated,
the lubricant oil flow path (22), and the heat medium
flow path is formed, and wherein the compressor
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comprises an oil pump (26) for circulating the lubri-
cant oil in the circulation path.

With such configuration, since the lubricant oil flow-
ing through the lubricant oil circulation path exchang-
es heat with the discharge gas in the heat medium
flow path and is cooled by the discharge gas, the
heat medium flow path doubles as an oil cooler.
Therefore, a dedicated oil cooler is not required,
making it possible to reduce a cost.

4) A compressor according to yet another aspect is
the compressor as defined in any one of 1) to 3),
including: a compressor driving motor (54); and a
coolant flow path (72) for cooling the compressor
driving motor. The coolant flow path communicates
with the heat medium flow path (20).

With such configuration, since the coolant for cooling
the compressor driving motor flows though the heat
medium flow path, the temperature of the compres-
sor casing which includes the partition wall forming
the discharge space can be increased by potential
heat of the coolant that has cooled the compressor
driving motor and absorbed heat, making it possible
to suppress the occurrence of frost on the surface
of the compressor.

5) A compressor according to yet another aspect is
the compressor as defined in any one of 1) to 4),
including: a compressor casing (16); a cylinder (40)
disposed in the compressor casing; a piston (42) for
reciprocating inside the cylinder; a valve plate (44)
disposed at one end of the cylinder and configured
to support the discharge valve; and a head cover
(18) which includes the partition wall (18a) forming
the discharge space.

With such configuration, the temperature of the
above-described head cover can be increased by
the heat medium flowing through the heat medium
flow path, making it possible to suppress the occur-
rence of frost on the surface of the head cover.

6) A compressor according to yet another aspect is
the compressor as defined in 5), including: a jacket
cover (74) disposed on an outer surface of the head
cover and internally having a heat medium introduc-
tion space. The heat medium introduction space
forms the heat medium flow path (20).

With such configuration, the heat medium flow path
can be formed simply by mounting the above-de-
scribed jacket cover on the existing compressor and
the other parts do not need modification, making it
possible to easily form the heat medium flow path.
7) A compressor according to yet another aspect is
the compressor as defined in 5) or 6), wherein the
liquid injection hole (14) includes: a through hole
(14a) formed in the valve plate (44); and a commu-
nication hole (14b) disposed in a wall portion of the
compressor casing (16) and communicating with the
through hole (14a) to cause the through hole (14a)
to communicate with an external space.

With such configuration, since the heat medium flow
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path needs to be disposed on the head cover side
and the liquid injection hole is formed not on the head
cover side but on the valve plate side, it is possible
to avoid interference with the heat medium flow path
and it is possible to realize the layout of inj ection
hole.

8) A compressor according to yet another aspect is
the compressor as defined in any one of 5) to 7),
wherein an outer peripheral edge portion of the valve
plate (44) is interposed between the compressor
casing (16) and an outer peripheral edge portion of
the head cover (18).

With such configuration, the outer peripheral edge
portions of the compressor casing, the valve plate,
and the head cover are fastened together with a fas-
tener such as a bolt, making it easier to install the
valve plate. Further, since the end face of the outer
peripheral edge portion of the valve plate is exposed
to the external space, it is easy to form the liquid
injection hole through which the discharge space and
the external space communicate with each other.
9) A compressor system (80) according to one as-
pect is a compressor system (80), including: a low-
stage compression part (82); and a high-stage com-
pression part (84). At least the low-stage compres-
sion part (82) is constituted by the compressor (10)
as defined in any one of 5) to 8).

[0042] With such configuration, since the low-stage
compression part is constituted by the compressor ac-
cording to each embodiment, it is possible to suppress
the occurrence of frost on the surface of the compressor
in the low-stage compression part.

Reference Signs List
[0043]

10 Compressor

12, 100 Discharge valve
14 Liquid injection hole
14a Through hole

14b Communication hole
16 Compressor casing

18 Casing (head cover)
18a Partition wall (partition wall forming discharge
space)

20 Heat medium flow path
22 Lubricant oil flow path
24 Circulation path

26 Oil pump

28 Oil cooler

30, 108, 116 Branch path
32, 34 Flow control valve
40, 98 Cylinder

42 Piston

44 Valve plate

46 Crankcase
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48 Crank shaft

50 Thrust bearing

52 Connecting rod

53 Crank pin

54 Compressor driving motor
56 Oil filter

58 Pressure regulating valve
60, 62 Oil passage

63, 96 Suction valve

64 Coil spring

66 Valve cage

68, 78 Bolt

70 Valve plate

72 Coolant flow path

74 Jacket cover

74a Inlet hole

74b Outlet hole

76 Refrigerant path

80 Compressor system

82 Low-stage compressor
84 High-stage compressor
86 Refrigerant circulation path
88 Liquid receiver

90 Expansion valve

92 Evaporator

94 Suction chamber

102 Discharge chamber

104 Oil separator

106 Condenser

110 Liquid pump

112 Pressure regulating valve
114 Injection nozzle

Gv Discharge gas

Os QOil reservoir

Si Suction space

Sv Discharge space

r Lubricant oil

Claims

1.

A compressor (10), comprising:

a compressor casing (18);

a discharge valve (12);

a discharge space (Sv) formed downstream of
the discharge valve; and

a liquid injection hole (14) for injecting a refrig-
erant liquid into the discharge space, and a heat
medium flow path (20) located opposite to the
discharge space across a partition wall (18a)
forming the discharge space,

characterized in that the heat medium flow
path is configured to increase the temperature
of the compressor casing which includes the
partition wall forming the discharge space, mak-
ing it possible to suppress an occurrence of frost
on a surface of the compressor.
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2. The compressor (10) according to claim 1, compris-

ing:

a lubricant oil flow path (22) through which lu-
bricant oil (r) supplied to a part to be lubricated
of the compressor flows,

wherein the heat medium flow path (20) is dis-
posed in series or parallel with the lubricant oil
flow path (22).

3. The compressor (10) according to claim 2,

wherein the heat medium flow path (20) is ar-
ranged in series with the lubricant oil flow path
(22) such that a circulation path (24) for the lu-
bricant oil including the part to be lubricated, the
lubricant oil flow path (22), and the heat medium
flow path (20) is formed, and

wherein the compressor comprises an oil pump
(26) for circulating the lubricant oil in the circu-
lation path.

The compressor (10) according to any one of claims
1 to 3, comprising:

a compressor driving motor (54); and

a coolant flow path (72) for cooling the compres-
sor driving motor,

wherein the coolant flow path communicates
with the heat medium flow path (20).

The compressor (10) according to any one of claims
1 to 4, comprising:

a cylinder (40) disposed in the compressor cas-
ing;

apiston (42)for reciprocating inside the cylinder;
a valve plate (44) disposed at one end of the
cylinder and configured to support the discharge
valve (12); and

a head cover which includes the partition wall
(18a) forming the discharge space (Sv).

The compressor (10) according to claim 5, compris-
ing:

ajacket cover (74) disposed on an outer surface
of the head cover and internally having a heat
medium introduction space,

wherein the heat medium introduction space
forms the heat medium flow path (20).

The compressor (10) according to claim 5 or 6,
wherein the liquid injection hole (14) includes:

a through hole (14a) formed in the valve plate
(44); and
a communication hole (14b) disposed in a wall
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portion of the compressor casing and commu-
nicating with the through hole to cause the
through hole to communicate with an external
space.

The compressor (10) according to any one of claim
5t07,

wherein an outer peripheral edge portion of the valve
plate (44) is interposed between the compressor
casing and an outer peripheral edge portion of the
head cover.

A compressor system (80), comprising:

a low-stage compression part (82); and

a high-stage compression part (84),

wherein at least the low-stage compression part
is constituted by the compressor (10) according
to any one of claims 5 to 8.

Patentanspriiche

Verdichter (10), der Folgendes umfasst:

ein Verdichtergehause (18);

ein Auslassventil (12);

einen Auslassraum (Sv), der stromabwarts vom
Auslassventil gebildet ist; und

ein Flussigkeitseinspritzloch (14) zum Einsprit-
zen einer Kaltemittelflissigkeit in den Auslass-
raum, und

ein Warmemediumflusspfad (20), der sich ge-
genuber dem Auslassraum Uber eine Trenn-
wand (18a) hinweg befindet, die den Auslass-
raum bildet,

dadurch gekennzeichnet, dass der Warme-
mediumflusspfad dazu ausgelegt ist, die Tem-
peratur des Verdichtergehauses, das die Trenn-
wand beinhaltet, die den Auslassraum bildet, zu
erhéhen, um es zu ermdglichen, ein Auftreten
von Frost auf einer Flache des Verdichters zu
unterdriicken.

2. Verdichter(10) nach Anspruch 1, der Folgendes um-

fasst:

einen Schmierdlflusspfad (22), durch den
Schmierdl (r) flieRt, das einem zu schmierenden
Teil des Verdichters zugefiihrt wird,

wobei der Warmemediumflusspfad (20) in Rei-
he oder parallel zum Schmierélflusspfad (22)
angeordnet ist.

3. Verdichter (10) nach Anspruch 2,

wobei der Warmemediumflusspfad (20) in Rei-
he mit dem Schmierdlflusspfad (22) derart an-
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gebracht ist, dass ein Zirkulationspfad (24) fur
das Schmierdl, der das zu schmierende Teil,
den Schmierdlflusspfad (22) und den Warme-
mediumflusspfad (20) beinhaltet, gebildet ist,
und

wobei der Verdichter zum Zirkulieren des
Schmierdls im Zirkulationspfad eine Olpumpe
(26) umfasst.

Verdichter (10) nach einem der Anspriiche 1 bis 3,
der Folgendes umfasst:

einen Verdichterantriebsmotor (54); und

einen Kuhimittelflusspfad (72) zum Kihlen des
Verdichterantriebsmotors,

wobei der Kiihimittelflusspfad mit dem Warme-
mediumflusspfad (20) kommuniziert.

Verdichter (10) nach einem der Anspriiche 1 bis 4,
der Folgendes umfasst:

einen Zylinder (40) der im Verdichtergehause
angeordnet ist;

einen Kolben (42) zum Hin- und Herbewegen
im Zylinder;

eine Ventilplatte (44), die an einem Ende des
Zylinders angeordnet und dazu ausgelegt ist,
das Auslassventil (12) zu stiitzen; und

eine Kopfabdeckung, die die Trennwand (18a)
beinhaltet, die den Auslassraum (Sv) bildet.

6. Verdichter (10)nach Anspruch 5, der Folgendes um-

fasst:

eine Mantelabdeckung (74), die auf einer Au-
Renflache der Kopfabdeckung angeordnet ist
und intern einen Warmemediumeinleitungs-
raum aufweist,

wobei der Warmemediumeinleitungsraum den
Warmemediumflusspfad (20) bildet.

Verdichter (10) nach Anspruch 5 oder 6,
wobei das Flissigkeitseinspritzloch (14) Folgendes
beinhaltet:

ein Durchgangsloch (14a), das in der Ventilplat-
te (44) gebildet ist; und

ein Kommunikationsloch (14b), das in einem
Wandabschnitt des Verdichtergehauses ange-
ordnetist und mitdem Durchgangsloch kommu-
niziert, um das Durchgangsloch zu veranlassen,
mit einem externen Raum zu kommunizieren.

Verdichter (10) nach einem der Ansprtiche 5 bis 7,
wobei ein AuRenperipheriekantenabschnittder Ven-
tilplatte (44) zwischen dem Verdichtergehause und
einem AuRenperipheriekantenabschnitt der Kopfa-
bdeckung eingefiigt ist.
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9. Verdichtersystem (80), das Folgendes umfasst:

ein niederstufiges Verdichtungsteil (82); und
ein hochstufiges Verdichtungsteil (84),

wobei mindestens das niederstufige Verdich-
tungsteil durch den Verdichter (10) nach einem
der Anspriiche 5 bis 8 konstituiert wird.

Revendications

1.

Compresseur (10), comprenant :

une enveloppe de compresseur (18) ;

une soupape de décharge (12) ;

un espace de décharge (Sv) formé en aval de
la soupape de décharge ; et

un orifice d’injection de liquide (14) pour injecter
un liquide réfrigérant dans I'espace de déchar-
ge,

et une voie d’écoulement de fluide thermique
(20) située a 'opposé de I'espace de décharge
a travers une paroi de séparation (18a) formant
I'espace de décharge,

caractérisé en ce que la voie d’écoulementde fluide
thermique est configurée pour augmenter la tempé-
rature de I'enveloppe de compresseur qui comprend
la paroi de séparation formant I'espace de décharge,
de sorte a supprimer une apparition de givre sur une
surface du compresseur.

Compresseur (10) selon la
comprenant :

revendication 1,

une voie d’écoulement d’huile lubrifiante (22)
parlaquelle s’écoule de I'huile lubrifiante (r) four-
nie a une partie a lubrifier du compresseur,
dans lequel la voie d’écoulement de fluide ther-
mique (20) estdisposée en série ou en paralléle
avec la voie d’écoulement d’huile lubrifiante
(22).

3. Compresseur (10) selon la revendication 2,

dans lequel la voie d’écoulement de fluide ther-
mique (20) est disposée en série avec la voie
d’écoulement d’huile lubrifiante (22) de maniere
a former une voie de circulation (24) pour I'huile
lubrifiante comprenant la piéce a lubrifier, la voie
d’écoulement d’huile lubrifiante (22) et la voie
d’écoulement de fluide thermique (20), et

le compresseur comprend une pompe a huile
(26) pour faire circuler I'huile lubrifiante dans la
voie de circulation.

4. Compresseur (10) selon 'une quelconque des re-

vendications 1 a 3, comprenant :
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un moteur d’entrainement du compresseur
(54) ; et

une voie d’écoulement de liquide de refroidisse-
ment (72) pour refroidir le moteur d’entraine-
ment du compresseur,

dans lequel la voie d’écoulement de liquide de
refroidissement communique avec la voie
d’écoulement de fluide thermique (20).

Compresseur (10) selon 'une quelconque des re-
vendications 1 a 4, comprenant :

un cylindre (40) disposé dans I'enveloppe du
compresseur ;

un piston (42) pour un mouvement alternatif a
l'intérieur du cylindre ;

une plaque de soupape (44) disposée a une ex-
trémité du cylindre et configurée pour supporter
la soupape de décharge (12) ; et

un couvercle de téte qui comprend la paroi de
séparation (18a) formant 'espace de décharge
(Sv).

Compresseur (10) selon la revendication 5,
comprenant :

un couvercle d’enveloppe (74) disposé sur une
surface extérieure du couvercle de téte et com-
portant a l'intérieur un espace d’introduction du
fluide thermique,

dans lequel I'espace d’introduction du fluide
thermique forme la voie d’écoulement de fluide
thermique (20).

Compresseur (10) selon I'une quelconque des re-
vendications 5 ou 6,

dans lequel lorifice d’injection de liquide (14)
comprend :

un orifice de passage (14a)formé danslaplaque
de soupape (44) ; et

un orifice de communication (14b) disposé dans
une portion de paroide I'enveloppe du compres-
seur et communiquant avec l'orifice de passage
pour faire communiquer l'orifice de passage
avec un espace extérieur.

Compresseur (10) selon 'une quelconque des re-
vendications 5 a 7,

dans lequel une portion de bord périphérique exté-
rieur de la plaque de soupape (44) est interposée
entre I'enveloppe de compresseur et une portion de
bord périphérique extérieur du couvercle de téte.

Systeme de compression (80) comprenant

une partie de compression a bas étage (82) ; et
une partie de compression a étage élevé (84),
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dans lequel au moins la partie de compression
a bas étage est constituée par le compresseur
(10) selon 'une quelconque des revendications
5as8.
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