
Printed by Jouve, 75001 PARIS (FR)

(19)
EP

3 
57

8 
82

3
A

1
*EP003578823A1*

(11) EP 3 578 823 A1
(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
11.12.2019 Bulletin 2019/50

(21) Application number: 19177971.9

(22) Date of filing: 03.06.2019

(51) Int Cl.:
F04C 18/02 (2006.01) F04C 23/00 (2006.01)

F04C 29/04 (2006.01) F04C 29/12 (2006.01)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME
Designated Validation States: 
KH MA MD TN

(30) Priority: 05.06.2018 JP 2018107595

(71) Applicant: MITSUBISHI HEAVY INDUSTRIES 
THERMAL SYSTEMS, LTD.
108-8215 Tokyo (JP)

(72) Inventors:  
• MIYAMOTO, Yoshiaki

TOKYO, 108-8215 (JP)
• TATEISHI, Taichi

TOKYO, 108-8215 (JP)
• NAKAMURA, Kosuke

TOKYO, 108-8215 (JP)
• HOKAZONO, Toshiyuki

TOKYO, 108-8215 (JP)

(74) Representative: Cabinet Beau de Loménie
158, rue de l’Université
75340 Paris Cedex 07 (FR)

(54) COMPRESSOR AND METHOD FOR MANUFACTURING COMPRESSOR

(57) The object is to improve assembly performance
while a structure is simplified in a case in which a gas
injection pipe and a liquid injection pipe are installed. A
scroll compressor (1) includes: a block member (29) in-
stalled between a discharge cover (15) and a fixed scroll
(18); and a gas injection pipe (25) that has an end con-
nected to the discharge cover (15) and allows refrigerant
gas to flow therethrough, the refrigerant gas being to be
introduced into a compression chamber (20) of a scroll
compression mechanism (12), wherein the block mem-
ber (29) has: a refrigerant gas distribution flow passage
(44) for distributing the refrigerant gas supplied from the
gas injection pipe (25) into a plurality of portions; and a
plurality of refrigerant gas flow passages (32) that are
formed so as to penetrate from a first surface on a side
of the discharge cover (15) to a second surface on a side
of the fixed scroll (18), and allow the refrigerant gas dis-
tributed by the refrigerant gas distribution flow passage
(44) to flow through, and gas injection ports (26) for in-
troducing, to the compression chamber (20), the refrig-
erant gas which passes through the refrigerant gas flow
passages (32) are formed in the fixed scroll (18).
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Description

[Technical Field]

[0001] The present invention relates to a compressor,
and a method for manufacturing a compressor.

[Background Art]

[0002] Recently, in a refrigerating cycle such as a re-
frigerating device and an air conditioner, a refrigerant
having low global warming potential (GWP) is used, so
that the temperature of refrigerant gas discharged from
a compressor (discharge gas temperature) tends to be
increased. Some compressors, which are used under a
high pressure ratio operation condition such as a refrig-
erating device for low temperature use, employ a liquid
injection structure in which refrigerant liquid is injected
during a compression stroke of the compressor, in order
to reduce the discharge gas temperature.
[0003] The following PTL 1 discloses a technology of
providing a gas injection hole and a liquid injection hole
in a scroll compressor, and properly cooling an electric
motor and a compression part.

[Citation List]

[Patent Literature]

[0004] [PTL 1] Japanese Unexamined Patent Applica-
tion, Publication No. H03-145589

[Summary of Invention]

[Technical Problem]

[0005] In the scroll compressor, a fixed scroll and an
orbit scroll engage with each other, so that compression
chambers are symmetrically formed. Accordingly, in the
scroll compressor, a gas injection hole and a liquid injec-
tion hole provided in the fixed scroll are also desirably
formed symmetrically in order to implement stable oper-
ation. Therefore, in a configuration in which a gas injec-
tion pipe or a liquid injection pipe for introducing a refrig-
erant into the compression mechanism are directly con-
nected to the fixed scroll, it is necessary to have a struc-
ture in which the gas injection pipe or the liquid injection
pipe is branched, and then the refrigerant is allowed to
be introduced into the compression mechanism. Addi-
tionally, there is a problem of increasing the number of
pipes that penetrate a sealed container of the compres-
sor, increasing labor for processing of a penetration part,
and increasing the number of portions where a counter-
measure for refrigerant leakage is provided.
[0006] The present invention has been made in view
of such circumstances, an object of the present invention
is to provide a compressor, and a method for manufac-
turing a compressor, in which assembly performance can

be improved while a structure is simplified in a case in
which a gas injection pipe and a liquid injection pipe are
installed.

[Solution to Problem]

[0007] A compressor according to a first aspect of the
present invention includes: a housing; a scroll type com-
pression mechanism housed in the housing and having
a fixed scroll; a discharge cover provided with a discharge
port through which a refrigerant compressed by the com-
pression mechanism and discharged from the fixed scroll
passes; a cover member installed between the discharge
cover and the fixed scroll; and an injection pipe that has
an end connected to the discharge cover and allows a
refrigerant to flow therethrough, the refrigerant being to
be introduced into a compression chamber of the com-
pression mechanism, wherein the discharge cover or the
cover member has a refrigerant distribution flow passage
for distributing the refrigerant supplied from the injection
pipe into a plurality of portions, and the cover member
has a plurality of refrigerant flow passages that are
formed so as to penetrate from a first surface on a side
of the discharge cover to a second surface on a side of
the fixed scroll, and allow the refrigerants distributed by
the refrigerant distribution flow passage to flow through,
and injection ports for introducing, to the compression
chamber, the refrigerants which pass through the refrig-
erant flow passages are formed in the fixed scroll.
[0008] According to this configuration, the refrigerant
supplied from the injection pipe is distributed and sup-
plied to the plurality of refrigerant flow passages formed
in the cover member, in the refrigerant distribution flow
passages formed on the discharge cover or the discharge
cover side of the cover member. The refrigerant distribu-
tion flow passage is provided in the cover member, so
that it is possible to reduce the number of the injection
pipes that penetrate the housing.
[0009] A compressor according to a second aspect of
the present invention includes: a housing; a scroll type
compression mechanism housed in the housing and hav-
ing a fixed scroll; a discharge cover provided with a dis-
charge port through which a refrigerant compressed by
the compression mechanism and discharged from the
fixed scroll passes; a cover member installed between
the discharge cover and the fixed scroll; and a gas injec-
tion pipe that has an end connected to the discharge
cover and allows gaseous refrigerant gas to flow there-
through, the gaseous refrigerant gas being to be intro-
duced into a compression chamber of the compression
mechanism, and a liquid injection pipe that has an end
connected to the cover member and allows refrigerant
liquid to flow therethrough, the refrigerant liquid being to
be introduced into the compression chamber, wherein
the discharge cover or the cover member has a refriger-
ant gas distribution flow passage for distributing the re-
frigerant gas supplied from the gas injection pipe into a
plurality of portions, and the cover member has: a plurality
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of refrigerant gas flow passages that are formed so as
to penetrate from a first surface on a side of the discharge
cover to a second surface on a side of the fixed scroll,
and allow the refrigerant gas distributed by the refrigerant
gas distribution flow passage to flow through; and a re-
frigerant liquid flow passage that is formed so as to pen-
etrate from the first surface to the second surface, and
allows the refrigerant liquid supplied from the liquid in-
jection pipe to flow through, and gas injection ports for
introducing, to the compression chamber, the refrigerant
gas which passes through the refrigerant flow passages,
and a liquid injection port for introducing, to the compres-
sion chamber, the refrigerant liquid which passes through
the refrigerant liquid flow passage are formed in the fixed
scroll.
[0010] According to this configuration, the refrigerant
gas supplied from the gas injection pipe is distributed and
supplied to the plurality of refrigerant gas flow passages
formed in the cover member, in the refrigerant gas dis-
tribution flow passages formed on the discharge cover
or the cover member. The refrigerant liquid supplied from
the liquid injection pipe is supplied to the refrigerant liquid
flow passage formed in the cover member. The refriger-
ant gas distribution flow passages are provided in the
cover member, so that it is possible to reduce the number
of the gas injection pipes that penetrate the housing.
[0011] In the aforementioned second aspect, the cover
member may have: a first check valve that is installed on
the second surface, and prevents reverse flow of the re-
frigerant gas supplied from each of the refrigerant gas
flow passages; and a second check valve that is installed
on the second surface, and prevents reverse flow of the
refrigerant liquid supplied from the refrigerant liquid flow
passage.
[0012] In the aforementioned second aspect, the com-
pressor may further include: a discharge chamber formed
between the housing and the discharge cover; and a con-
nector pipe that is installed on a circumference of the
liquid injection pipe, and houses the liquid injection pipe,
wherein the connector pipe may have an end connected
to the discharge cover, and isolate a space on a side of
the discharge chamber from a space on a side of the
compression mechanism.
[0013] According to this configuration, the connector
pipe is connected to the discharge cover, and the liquid
injection pipe is disposed in the connector pipe. There-
fore, the space on the high pressure discharge chamber
side and the space on the low pressure compression
mechanism side are isolated by the connector pipe, and
therefore refrigerant leakage can be suppressed unlike
a case in which the liquid injection pipe is connected to
the discharge cover without providing the connector pipe.
[0014] A method for manufacturing the compressor ac-
cording to the third aspect of the present invention is a
method for manufacturing the compressor of the first as-
pect, the method having the steps of: assembling the
housing by welding connection; and pressing the injec-
tion pipe into the discharge cover from outside of the

housing assembled by welding connection, in a direction
parallel to a rotating shaft of the compressor.
[0015] A method for manufacturing the compressor ac-
cording to the fourth aspect of the present invention is a
method for manufacturing the compressor of the second
aspect, the method having the steps of: assembling the
housing by welding connection; and pressing the gas in-
jection pipe into the discharge cover from outside of the
housing assembled by welding connection, in a direction
parallel to a rotating shaft of the compressor, and press-
ing the liquid injection pipe into the cover member, in a
direction parallel to the rotating shaft.

[Advantageous Effects of Invention]

[0016] According to the present invention, it is possible
to improve assembly performance while a structure is
simplified in a case in which a gas injection pipe and a
liquid injection pipe are installed.

[Brief Description of Drawings]

[0017]

Fig. 1 is a configuration diagram illustrating a refrig-
erating cycle according to an embodiment of the
present invention.
Fig.2 is a partially longitudinal sectional view illus-
trating a principal part of a scroll compressor accord-
ing to the embodiment of the present invention.
Fig. 3 is a cross-sectional view illustrating the scroll
compressor according to the embodiment of the
present invention, and is a sectional view taken along
the line A-A of Fig. 2. Portions in which refrigerant
gas flows are illustrated by hatched portions.
Fig. 4 is a cross-sectional view illustrating a scroll
compressor according to the embodiment of the
present invention, and is a sectional view taken along
the line A-A of Fig. 2. Portions in which refrigerant
liquid flows are illustrated by hatched portions.

[Description of Embodiments]

[0018] Hereinafter, an embodiment according to the
present invention will be described with reference to the
drawings.
[0019] As illustrated in Fig. 1, a refrigerating cycle 10
includes a scroll compressor 1 that compresses a refrig-
erant (fluid), a condenser 2 that radiates heat of the com-
pressed refrigerant to the outside, a first expansion valve
3 that decompresses the refrigerant which flows out from
the condenser 2, and is provided on a high pressure side,
an economizer (gas-liquid separator) 4 that separates
the decompressed refrigerant into a liquid refrigerant and
a gas refrigerant, a second expansion valve 5 that further
decompresses a liquid refrigerant, and is provided on a
low pressure side, an evaporator 6 that absorbs heat by
the decompressed refrigerant, an injection flow passage
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7 that guides the gas refrigerant from the economizer 4
to the scroll compressor 1, an injection flow passage 8
that guides the liquid refrigerant from the condenser 2 to
the scroll compressor 1, and the like.
[0020] The scroll compressor 1 is a hermetic type com-
pressor, and is composed of a housing 11 having a
sealed space therein, a scroll compression mechanism
12 that is disposed in the housing 11, and compresses
a refrigerant taken in the sealed space, a rotating shaft
13 that transmits rotational force to the scroll compres-
sion mechanism 12, and an electric motor that revolves
an orbit scroll 19 of the scroll compression mechanism
12 through the rotating shaft 13, as main components,
as illustrated in Fig. 2.
[0021] The housing 11 has a bottom sealed by a lower
cover, and includes a vertically elongated cylindrical in-
termediate cover 14 at an upper part of the lower cover.
A discharge cover 15 and an upper cover 16 are provided
at an upper part of the intermediate cover 14, and seal
the housing 11, and a discharge chamber 17, to which
compressed high pressure gas is discharged, is formed
between this discharge cover 15 and the upper cover 16.
[0022] The scroll compression mechanism 12 is incor-
porated in the housing 11, and the electric motor com-
posed of a stator and a rotor is installed below the scroll
compression mechanism. The stator is fixed and installed
in the housing 11, so that the electric motor is incorpo-
rated, and the rotating shaft 13 is fixed to the rotor.
[0023] The scroll compression mechanism 12 includes
a fixed scroll 18 fixed and installed in the housing 11, the
orbit scroll 19 that is slidably supported, and engages
with the fixed scroll 18 to form compression chambers
20, and the like.
[0024] A suction port that sucks a refrigerant is formed
in a side surface of the housing 11 so as to communicate
with the sealed space, and a discharge pipe 24 that com-
municates with the discharge chamber 17, and discharg-
es compressed refrigerant gas is formed on a head top
side of the upper cover 16.
[0025] The scroll compression mechanism 12 sucks
refrigerant gas sucked into the housing 11 through the
suction pipe and the suction port, from a suction port 21
on an outer peripheral side opened to the inside of the
housing 11, into the compression chambers 20, and com-
presses the sucked refrigerant gas. The compressed re-
frigerant gas is discharged into the discharge chamber
17 through a discharge port 22 provided at a central part
of the fixed scroll 18, a refrigerant flow passage 30 pro-
vided in a block member 29, and a discharge port 23
provided in the discharge cover 15, and is further sent
out to the outside of the compressor through the dis-
charge pipe 24 provided in the upper cover 16 and com-
municated with the discharge chamber 17.
[0026] A gas injection pipe 25 that introduces interme-
diate pressure refrigerant gas into the compression
chambers 20 of the scroll compression mechanism 12 is
connected to the discharge cover 15 through the injection
flow passage 7. The gas injection pipe 25 is provided so

as to penetrate the upper cover 16. An outer pipe 46 is
installed around the gas injection pipe 25, and the gas
injection pipe 25 is connected to the upper cover 16
through the outer pipe 46. The outer pipe 46 has one end
connected to the gas injection pipe 25, and the other end
opened to the inside of the discharge chamber 17.
[0027] A refrigerant gas flow passage 31 that allows
refrigerant gas to flow through is formed in the discharge
cover 15, and an opening of the refrigerant gas flow pas-
sage 31 faces the block member 29. A refrigerant gas
distribution flow passage 44 is formed in a surface on the
discharge cover 15 of the block member 29. A refrigerant
gas distribution flow passage 45 is formed in a surface
on the block member 29 of the discharge cover 15. The
refrigerant gas distribution flow passages 44, 45 are re-
cessed grooves, and are annually formed. The refriger-
ant gas distribution flow passages 44, 45 are connected
to a plurality of refrigerant gas flow passages 32 formed
in the block member 29.
[0028] The refrigerant gas that flows in the refrigerant
gas flow passage 31 is supplied to the refrigerant gas
distribution flow passages 44, 45. Then, the refrigerant
gas supplied to the refrigerant gas distribution flow pas-
sages 44, 45 is distributed to the plurality of refrigerant
gas flow passages 32 by the refrigerant gas distribution
flow passages 44, 45. The refrigerant gas distribution
flow passages 44, 45 are provided in the discharge cover
15 and the block member 29, so that it is possible to
reduce the number of the gas injection pipes 25 that pen-
etrate the housing 11. Only any one of the refrigerant gas
distribution flow passages 44, 45 may be formed.
[0029] The refrigerant gas is supplied to the compres-
sion chambers 20 through the gas injection pipe 25, the
refrigerant gas flow passage 31 provided in the discharge
cover 15, the refrigerant gas flow passages 32 provided
in the block member 29, and gas injection ports 26 pro-
vided in the fixed scroll 18. The refrigerant gas can be
supplied to the compression chambers 20 through the
gas injection pipe 25.
[0030] Furthermore, a liquid injection pipe 40 that in-
troduces the refrigerant liquid into the compression
chambers 20 of the scroll compression mechanism 12 is
connected to the discharge cover 15 through the injection
flow passage 8. The liquid injection pipe 40 is provided
so as to penetrate the upper cover 16 and the discharge
cover 15. A connector pipe 47 is installed around the
liquid injection pipe 40, and an outer pipe 48 is installed
around the connector pipe 47.
[0031] The liquid injection pipe 40 is connected to the
upper cover 16 through the outer pipe 48. The outer pipe
48 has one end connected to the liquid injection pipe 40,
and the other end opened to the inside of the discharge
chamber 17. The liquid injection pipe 40 is connected to
the discharge cover 15 through the connector pipe 47.
The connector pipe 47 has one end connected to the
liquid injection pipe 40, and the other end opened to a
low pressure space located below the discharge cover
15 while being connected to the discharge cover 15.
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[0032] The connector pipe 47 has one end connected
to the discharge cover 15, and isolates a space on the
discharge chamber 17 side from a low pressure space
on the scroll compression mechanism 12 side. Conse-
quently, the connector pipe 47 is connected to the dis-
charge cover 15, and the liquid injection pipe 40 is dis-
posed inside the connector pipe 47. Therefore, the space
on the high pressure discharge chamber 17 side and the
space on the low pressure scroll compression mecha-
nism 12 side are isolated by the connector pipe 47, and
therefore refrigerant leakage can be suppressed unlike
a case in which the liquid injection pipe 40 is connected
to the discharge cover 15 without providing the connector
pipe 47.
[0033] The refrigerant liquid is supplied to the compres-
sion chambers 20 through the liquid injection pipe 40,
refrigerant liquid flow passages 41 provided in the block
member 29, and liquid injection ports 42 provided in the
fixed scroll 18. Consequently, the refrigerant liquid can
be supplied to the compression chambers 20 through the
liquid injection pipe 40.
[0034] Switching between introduction of the refriger-
ant gas through the gas injection pipe 25 and introduction
of the refrigerant liquid through the liquid injection pipe
40 is performed by opening and closing of an electro-
magnetic valve (not illustrated) on the basis of a signal
from a controller, for example.
[0035] A reed valve 27, which is a thin plate member,
is provided in an outlet of the discharge port 22, and
opens and closes the discharge port 22. The reed valve
27 defines the direction of the flow of the refrigerant only
in one direction. The reed valve 27 is provided, so that
the refrigerant flows from each compression chamber 20
to the discharge chamber 17 side.
[0036] In the movable direction of the reed valve 27, a
retainer 33 that limits a movable range (opening upper
limit) of the reed valve 27 is provided. When the reed
valve 27 is opened, the reed valve 27 abuts on the re-
tainer 33. Thus, the retainer 33 can regulate such that
the reed valve 27 is not opened too widely. The retainer
33 is a member having high rigidity and unlikely to deform.
[0037] The reed valve 27 is a member elongated in
one direction, and has an end having, for example, an
arc shape. The reed valve 27 has one end side fixed to
the fixed scroll 18 by a bolt (not illustrated), and the other
end side of the reed valve 27 capable of opening and
closing with respect to the discharge port 22. The retainer
33 is also a member elongated in one direction similarly
to the reed valve 27, and has one end side fixed by a bolt
along with the reed valve 27.
[0038] As illustrated in Fig. 2, the fixed scroll 18 in-
cludes a substantially disk shaped end plate 18a, and a
spiral wall body 18b erected on one side surface of the
end plate 18a. As illustrated in Fig. 2, the orbit scroll 19
includes a substantially disk shaped end plate 19a, and
a spiral wall body 19b erected on one side surface of the
end plate 19a. The respective spiral shapes of the wall
bodies 18b, 19b are defined by using, for example, an

involute curve or Archimedes’ spiral curve. In the fixed
scroll 18, the discharge port 22, the gas injection ports
26, and the liquid injection ports 42 are formed in the end
plate 18a so as to each penetrate in the plate thickness
direction.
[0039] The fixed scroll 18 and the orbit scroll 19 are
engaged with each other such that the centers O1, O2
thereof are separated by a turn radius p, and the phases
of the wall bodies 18b, 19b are displaced by 180°, and
are assembled such that slight clearances (tip clearanc-
es) in the height direction are present between tooth tips
and tooth bottoms of the wall bodies 18b, 19b of the both
scrolls 18, 19 at a normal temperature. Consequently,
between the both scrolls 18, 19, a plurality of pairs of the
compression chambers 20 formed so as to be surround-
ed by the end plates 18a, 19a and the wall bodies 18b,
19b are symmetrically formed with respect to the scroll
centers. The orbit scroll 19 revolves around the fixed
scroll 18 by a rotation prevention mechanism such as an
oldham ring.
[0040] The block member 29 is an example of a cover
member, and is installed on a surface on the discharge
cover 15 side of the fixed scroll 18 between the fixed
scroll 18 and the discharge cover 15 by a bolt 35.
[0041] In the block member 29, the refrigerant flow pas-
sage 30, the plurality of refrigerant gas flow passages 32
that allows the refrigerant to flow through from the gas
injection pipe 25, the plurality of refrigerant liquid flow
passages 41 that allow the refrigerant to flow through
from the liquid injection pipe 40 are formed. The refrig-
erant gas flow passages 32 and the refrigerant liquid flow
passages 41 are formed in the block member 29 so as
to penetrate from a surface on the discharge cover 15
side (first surface) to a surface on the fixed scroll 18 side
(second surface).
[0042] In the block member 29, recessed reed valve
chambers 36, 43 are formed in the surface on the fixed
scroll 18. As illustrated by hatched portions of Fig. 3, the
refrigerant gas that flows in the gas injection pipe 25 is
supplied to the refrigerant gas flow passages 31, 32, and
thereafter supplied to the reed valve chambers 36. As
illustrated by hatched portions of Fig. 4, the refrigerant
liquid that flows in the liquid injection pipe 40 is supplied
to the refrigerant liquid flow passages 41, and thereafter
is supplied to the reed valve chambers 43.
[0043] In each reed valve chamber 36, the gas injection
port 26 of the fixed scroll 18 is opened. In each reed valve
chamber 43, the liquid injection port 42 of the fixed scroll
18 is opened. Reed valves 37 housed in the reed valve
chambers 36, 43 are fixed by bolts 38.
[0044] The reed valves 37 are sheet-like members,
and are provided in outlets of the refrigerant gas flow
passages 32 or the refrigerant liquid flow passages 41,
and open and close the refrigerant gas flow passages 32
or the refrigerant liquid flow passages 41. The reed valves
37 each define the direction of the flow of the refrigerant
only in one direction. Each reed valve 37 is provided, so
that the refrigerant flows from the gas injection pipe 25
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or the liquid injection pipe 40 to the compression chamber
20 side of the fixed scroll 18. The reed valve 37 provided
in the outlet of each refrigerant gas flow passage 32 is
an example of the first check valve, and the reed valve
37 provided in the outlet of each refrigerant liquid flow
passage 41 is an example of the second check valve.
[0045] A retainer 39 that limits the movable range
(opening upper limit) of each reed valve 37 is provided
in the movable direction of the reed valve 37. When each
reed valve 37 is opened, the reed valve 37 abuts on the
retainer 39. Thus, each retainer 39 can regulate such
that the reed valve 37 is not opened too widely. Each
retainer 39 is a member having high rigidity and unlikely
to deform.
[0046] Each reed valve 37 is a member elongated in
one direction, and has an end having, for example, an
arc shape. Each reed valve 37 has one end side fixed to
the block member 29 by the bolt 38, and the other end
side of the reed valve 37 capable of opening and closing
with respect to the refrigerant gas flow passage 32 or the
refrigerant liquid flow passages 41. Each retainer 39 is
also a member elongated in one direction similarly to the
reed valve 37, and has one end side fixed to the reed
valve 37 by the bolt 38.
[0047] As illustrated in Fig. 2, an annular groove 49 is
formed on a surface on the discharge cover 15 side of
the block member 29. The groove 49 is formed around
the refrigerant flow passage 30 formed in the block mem-
ber 29 so as to surround the refrigerant flow passage 30.
The refrigerant gas flow passages 32 are formed in the
groove 49. An annular protrusion 50 is formed on a sur-
face on the block member 29 side of the discharge cover
15. When the block member 29 and the discharge cover
15 are combined with each other, the protrusion 50 is in
a state of being inserted into the groove 49 of the block
member 29. In a portion where the protrusion 50 is
formed, the refrigerant gas flow passage 31 is disposed.
In a state in which the groove 49 and the protrusion 50
are combined with each other, a clearance between the
groove 49 and the protrusion 50 is reduced, and therefore
O-rings 51 are installed on an inner wall surfaces of the
groove 49. Consequently, at a portion where the groove
49 and the protrusion 50 are combined with each other,
it is possible to reliably isolate the high pressure side from
the low pressure side.
[0048] As described above, an end of the gas injection
pipe 25 is connected to the discharge cover 15. In a case
in which refrigerant gas is introduced into the compres-
sion chambers 20, the refrigerant gas flows through the
gas injection pipe 25, and the refrigerant gas that flows
in the gas injection pipe 25 is supplied to the refrigerant
gas flow passages 31, 32, and thereafter supplied to the
reed valve chambers 36, as illustrated by the hatched
portions of Fig. 3. Then, the refrigerant gas is introduced
into the compression chambers 20 of the scroll compres-
sion mechanism 12 through the gas injection ports 26
formed in the fixed scroll 18.
[0049] An end of the liquid injection pipe 40 is connect-

ed to the block member 29. In a case in which refrigerant
liquid is introduced into the compression chambers 20,
the refrigerant liquid flows through the liquid injection pipe
40, and the refrigerant liquid that flows in the liquid injec-
tion pipe 40 is supplied to the refrigerant liquid flow pas-
sages 41, and thereafter supplied to the reed valve cham-
bers 43, as illustrated by the hatched portions of Fig. 4.
Then, the refrigerant liquid is introduced into the com-
pression chambers 20 of the scroll compression mech-
anism 12 through the liquid injection ports 42 formed in
the fixed scroll 18.
[0050] In a case in which the aforementioned scroll
compressor 1 is assembled, the housing 11 is assembled
before the gas injection pipe 25 and the liquid injection
pipe 40 are connected to internal components. That is,
the components including the scroll compression mech-
anism 12, the electric motor, and the like are disposed
in the housing 11, and welding connection of the inter-
mediate cover 14 of the housing 11, and the discharge
cover 15, and welding connection between the discharge
cover 15 and the upper cover 16 are performed in a state
in which the gas injection pipe 25 and the liquid injection
pipe 40 are not connected.
[0051] Thereafter, the gas injection pipe 25 is pressed
into the discharge cover 15 from the outside of the upper
cover 16, and the gas injection pipe 25 is connected to
the discharge cover 15. Additionally, the outer pipe 46 is
provided around the gas injection pipe 25, and the gas
injection pipe 25 and the upper cover 16 are connected
to each other.
[0052] The liquid injection pipe 40 is pressed into the
block member 29 from the outside of the upper cover 16,
and the liquid injection pipe 40 is connected to the block
member 29. Additionally, the connector pipe 47 and the
outer pipe 48 are provided around the liquid injection pipe
40, the connector pipe 47 is connected to the discharge
cover 15 and the liquid injection pipe 40, and the outer
pipe 48 is connected to the upper cover 16 and the liquid
injection pipe 40. The gas injection pipe 25 and the liquid
injection pipe 40 are pressed in directions parallel to the
axial direction of the rotating shaft 13.
[0053] According to this embodiment, the gas injection
pipe 25 and the liquid injection pipe 40 are pressed into
the internal components, so that it is possible to complete
connection between the gas injection pipe 25 and the
liquid injection pipe 40, and the internal components. In
a case in which the scroll compressor 1 is assembled,
the housing 11 is first assembled before the gas injection
pipe 25 and the liquid injection pipe 40 are connected to
the internal components. Therefore, in a case in which
welding around the housing 11 is performed, it is not nec-
essary to cure the gas injection pipe 25 and the liquid
injection pipe 40 to be provided so as to protrude from
the housing 11. Therefore, welding work at the time of
assembling the housing 11 is facilitated.
[0054] In the aforementioned embodiment, the gas in-
jection pipe 25 is connected to the discharge cover 15,
and the refrigerant gas distribution flow passages 44, 45
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are formed. However, the present invention is not limited
to this example. That is, although not illustrated, while
the liquid injection pipe 40 is not connected to the gas
injection pipe 25, but connected to the discharge cover
15, a refrigerant liquid distribution flow passage may be
annularly formed in the discharge cover 15 and/or the
block member 29 similarly to the refrigerant gas distribu-
tion flow passages 44, 45 of the aforementioned embod-
iment, and refrigerant liquid may be distributed in the plu-
rality of refrigerant liquid flow passages 41.

[Reference Signs List]

[0055]

1 scroll compressor
2 condenser
3 first expansion valve
4 economizer
5 second expansion valve
6 evaporator
7, 8 injection flow passage
10 refrigerating cycle
11 housing
12 scroll compression mechanism
13 rotating shaft
14 intermediate cover
15 discharge cover
16 upper cover
17 discharge chamber
18 fixed scroll
19 orbit scroll
20 compression chamber
21 suction port
22 discharge port
23 discharge port
24 discharge pipe
25 gas injection pipe (injection pipe)
26 gas injection port (injection port)
27 reed valve
29 block member (cover member)
30 refrigerant flow passage
31 refrigerant gas flow passage
32 refrigerant gas flow passage (refrigerant flow pas-
sage)
33, 39 retainer
35, 38 bolt
36, 43 reed valve chamber
37 reed valve (first check valve, second check valve)
40 liquid injection pipe (injection pipe)
41 refrigerant liquid flow passage (refrigerant flow
passage)
42 liquid injection port (injection ports)
44, 45 refrigerant gas distribution flow passage (re-
frigerant distribution flow passage)
46, 48 outer pipe
47 connector pipe
49 groove

50 protrusion
51 O-ring

Claims

1. A compressor (1) comprising:

a housing (11);
a scroll type compression mechanism (12)
housed in the housing (11) and having a fixed
scroll (18);
a discharge cover (15) provided with a discharge
port (23) through which a refrigerant com-
pressed by the compression mechanism (12)
and discharged from the fixed scroll (18) passes;
a cover member (29) installed between the dis-
charge cover (15) and the fixed scroll (18); and
at least one injection pipe (25, 40), each having
an end connected to the discharge cover (15)
and configured to allow a refrigerant to flow
therethrough, the refrigerant being to be intro-
duced into a compression chamber (20) of the
compression mechanism (12), wherein
the discharge cover (15) or the cover member
(29) has a refrigerant distribution flow passage
(45, 44) for distributing the refrigerant supplied
from the injection pipe (25, 40) into a plurality of
portions, and
the cover member (29) has a plurality of refrig-
erant flow passages (32, 41) that are formed so
as to penetrate from a first surface on a side of
the discharge cover (15) to a second surface on
a side of the fixed scroll (18), and allow the re-
frigerants distributed by the refrigerant distribu-
tion flow passage (45, 44) to flow through, and
injection ports (26, 42) for introducing, to the
compression chamber (20), the refrigerants
which pass through the refrigerant flow passag-
es (32, 41) are formed in the fixed scroll (18).

2. A compressor (1) according to claim 1, wherein:
the at least one injection pipe (25, 40) comprises:

a gas injection pipe (25) that has an end con-
nected to the discharge cover (15) and is con-
figured to allow gaseous refrigerant gas to flow
therethrough, the gaseous refrigerant gas being
to be introduced into a compression chamber
(20) of the compression mechanism (12), and
a liquid injection pipe (40) that has an end con-
nected to the cover member (29) and is config-
ured to allow refrigerant liquid to flow there-
through, the refrigerant liquid being to be intro-
duced into the compression chamber (20);
the refrigerant distribution flow passage (45, 44)
is a refrigerant gas distribution flow passage (45,
44) for distributing the refrigerant gas supplied
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from the gas injection pipe (25) into a plurality
of portions;
the plurality of refrigerant flow passages (32, 41)
comprises:

a plurality of refrigerant gas flow passages
(32) that are formed so as to penetrate from
a first surface on a side of the discharge
cover (15) to a second surface on a side of
the fixed scroll (18), and allow the refrigerant
gas distributed by the refrigerant gas distri-
bution flow passage (45, 44) to flow through,
and
a refrigerant liquid flow passage (41) that is
formed so as to penetrate from the first sur-
face to the second surface, and allow the
refrigerant liquid supplied from the liquid in-
jection pipe (40) to flow through; and
the injection ports (26, 42) comprise:

gas injection ports (26) for introducing,
to the compression chamber (20), the
refrigerant gas which passes through
the refrigerant flow passages (32), and
a liquid injection port (42) for introduc-
ing, to the compression chamber (20),
the refrigerant liquid which passes
through the refrigerant liquid flow pas-
sage (41).

3. The compressor (1) according to claim 2, wherein
the cover member (29) has:

a first check valve (37) that is installed on the
second surface, and prevents reverse flow of
the refrigerant gas supplied from each of the re-
frigerant gas flow passages (32); and
a second check valve (37) that is installed on
the second surface, and prevents reverse flow
of the refrigerant liquid supplied from the refrig-
erant liquid flow passage (41).

4. The compressor (1) according to claim 2 or 3, further
comprising:

a discharge chamber (17) formed between the
housing (11) and the discharge cover (15); and
a connector pipe (47) that is installed on a cir-
cumference of the liquid injection pipe (40), and
houses the liquid injection pipe (40), wherein
the connector pipe (47) has an end connected
to the discharge cover (15), and isolates a space
on a side of the discharge chamber (17) from a
space on a side of the compression mechanism
(12).

5. A method for manufacturing the compressor (1) ac-
cording to claim 1, the method comprising the steps

of:

assembling the housing (11) by welding connec-
tion; and
pressing the injection pipe (25, 40) into the dis-
charge cover (15) from outside of the housing
(11) assembled by welding connection, in a di-
rection parallel to a rotating shaft (13) of the com-
pressor (1).

6. A method for manufacturing the compressor (1) ac-
cording to any one of claims 2 to 4, the method com-
prising the steps of:

assembling the housing (11) by welding connec-
tion; and
pressing the gas injection pipe (25) into the dis-
charge cover (15) from outside of the housing
(11) assembled by welding connection, in a di-
rection parallel to a rotating shaft (13) of the com-
pressor (1), and pressing the liquid injection pipe
(40) into the cover member (29), in a direction
parallel to the rotating shaft (13).
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