
Printed by Jouve, 75001 PARIS (FR)

(19)
EP

3 
98

1 
98

7
A

1
*EP003981987A1*

(11) EP 3 981 987 A1
(12) EUROPEAN PATENT APPLICATION

published in accordance with Art. 153(4) EPC

(43) Date of publication: 
13.04.2022 Bulletin 2022/15

(21) Application number: 19931683.7

(22) Date of filing: 05.06.2019

(51) International Patent Classification (IPC):
F04C 18/52 (2006.01)

(52) Cooperative Patent Classification (CPC): 
F04C 18/52 

(86) International application number: 
PCT/JP2019/022282

(87) International publication number: 
WO 2020/245932 (10.12.2020 Gazette 2020/50)

(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

(71) Applicant: MITSUBISHI ELECTRIC 
CORPORATION
Chiyoda-ku
Tokyo 100-8310 (JP)

(72) Inventor: KOBA, Yu
Tokyo 100-8310 (JP)

(74) Representative: Witte, Weller & Partner 
Patentanwälte mbB
Postfach 10 54 62
70047 Stuttgart (DE)

(54) SCREW COMPRESSOR, AND REFRIGERATION CYCLE DEVICE

(57) A screw compressor includes a casing, a screw
rotor, a gate rotor, and a slide valve. A low-pressure flow
path allowing low-pressure refrigerant before being suc-
tioned into the screw rotor to flow therethrough, a
high-pressure flow path allowing high-pressure refriger-
ant discharged from a discharge port to flow there-
through, and a merge flow path merging the low-pressure
flow path and the high-pressure flow path are provided.

A pressure switching mechanism switching pressure of
the refrigerant is disposed in at least one of the low-pres-
sure flow path, the high-pressure flow path, and the
merge flow path. The merge flow path applies pressure
applying refrigerant, pressure of which is switched by the
pressure switching mechanism, from a downstream-side
end part to one of end parts of the slide valve.
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Description

Technical Field

[0001] The present disclosure relates to a screw com-
pressor that includes a slide valve and a pressure driving
mechanism moving the slide valve by pressure, and to
a refrigeration cycle device.

Background Art

[0002] A screw compressor has been known as a type
of a positive displacement compressor. The screw com-
pressor is used as a component of a refrigerant circuit
incorporated in, for example, a refrigerator.
[0003] As the screw compressor, for example, a single
screw compressor in which one screw rotor and two gate
rotors are housed inside a casing has been known. The
one screw rotor has spiral tooth grooves, and the two
gate rotors each include a plurality of gate rotor tooth
portions fitted to the tooth grooves of the screw rotor.
[0004] In the single screw compressor, the tooth
grooves of the screw rotor and the gate rotor tooth por-
tions of the gate rotors engage with each other to form a
plurality of compression chambers. One end of the screw
rotor in a rotation axis direction is a suction side of refrig-
erant, and the other end in the rotation axis direction is
a discharge side of the refrigerant. An inside of the casing
is partitioned into a space for low-pressure refrigerant
provided on the suction side of the compression cham-
bers, and a space for high-pressure refrigerant provided
on the discharge side of the compression chambers.
[0005] The screw rotor is fixed to a screw shaft that is
rotated by a driving unit provided inside the casing. One
of shaft end parts of the screw shaft is rotatably supported
by a bearing housing internally including a bearing. The
other shaft end part of the screw shaft is coupled to the
driving unit.
[0006] When the screw rotor of the screw compressor
is rotationally driven through the screw shaft rotated by
the driving unit, the refrigerant in the low-pressure space
is suctioned into and compressed by the compression
chambers, and the refrigerant compressed in the com-
pression chambers is discharged to the high-pressure
space.
[0007] In some cases, paired slide valves are provided
in the screw compressor. The paired slide valves are
disposed in slide grooves provided on an inner cylindrical
surface of the casing, and are slidable in the rotation axis
direction of the screw rotor. The slide valves move in the
rotation axis direction of the screw rotor, adjust a suction
timing of the refrigerant into the compression chambers,
a discharge timing of the high-pressure refrigerant com-
pressed by the compression chambers, and an opening
degree of a discharge port from which the high-pressure
refrigerant is discharged, and adjusts an internal volume
ratio (Vi) that is a ratio of a suction volume and a discharge
volume.

[0008] Each of the slide valves includes a cylinder por-
tion, a piston, and a coupling part. The cylinder portion
is provided in the casing. The piston partitions an inside
of the cylinder portion into two front and rear spaces, and
moves in response to change of pressure difference be-
tween the two front and rear spaces. The coupling part
couples the piston and the slide valve. A position of each
of the slide valves is adjusted by these components.
[0009] Patent Literature 1 proposes a configuration in
which pressure of a space for low-pressure refrigerant
and pressure of a space for high-pressure refrigerant are
detected by pressure detection sensors, and pressure of
each of spaces partitioned by a piston is adjusted and a
slide valve is moved to achieve an internal volume ratio
corresponding to a high/low pressure ratio.
[0010] Patent Literature 2 proposes a configuration in
which a cylinder portion is provided on a bearing holder
holding one end of a screw rotor, and the bearing holder
and the cylinder portion are integrated to achieve down-
sizing and light weight of a screw compressor.

Citation List

Patent Literature

[0011]

Patent Literature 1: Japanese Unexamined Patent
Application Publication No. 2013-36403
Patent Literature 2: Japanese Patent No. 5943101

Summary of Invention

Technical Problem

[0012] In the technique disclosed in Patent Literature
2, to transmit driving force derived from pressure differ-
ence between the spaces in front of and behind the piston
to the slide valves, one coupling part coupled to an end
part of the piston, and two coupling rods coupling the
coupling part to the respective slide valve are necessary.
A driving component having such a configuration re-
quires the number of components and an installation
space for the components equivalent to those in the tech-
nique disclosed in Patent Literature 1. Therefore, it is
desirable to reduce the number of components and the
installation space in addition to downsizing and light
weight.
[0013] The present disclosure is to solve the above-
described issues, and an object of the present disclosure
is to provide a screw compressor and a refrigeration cycle
device that can reduce the number of components and
an installation space with a simple configuration, to
achieve downsizing and light weight.

Solution to Problem

[0014] A screw compressor according to one embod-
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iment of the present disclosure includes: a casing includ-
ing an inner cylindrical surface portion that has a cylin-
drical shape; a screw rotor rotatably housed in the inner
cylindrical surface portion of the casing, and including a
plurality of spiral grooves on an outer periphery; a gate
rotor including teeth engaging with the plurality of spiral
grooves of the screw rotor; and a slide valve configured
to adjust an opening degree of a discharge port for high-
pressure refrigerant compressed by the screw rotor. A
low-pressure flow path allowing low-pressure refrigerant
before being suctioned into the screw rotor to flow there-
through, a high-pressure flow path allowing the high-
pressure refrigerant discharged from the discharge port
to flow therethrough, and a merge flow path merging the
low-pressure flow path and the high-pressure flow path
are provided. A pressure switching mechanism switching
pressure of the refrigerant is disposed in at least one of
the low-pressure flow path, the high-pressure flow path,
and the merge flow path. The merge flow path applies
pressure applying refrigerant, pressure of which is
switched by the pressure switching mechanism, from a
downstream-side end part to one of end parts of the slide
valve.
[0015] A refrigeration cycle device according to anoth-
er embodiment of the present disclosure includes the
above-described screw compressor.

Advantageous Effects of Invention

[0016] In the screw compressor and the refrigeration
cycle device according to the embodiments of the present
disclosure, the merge flow path applies the pressure ap-
plying refrigerant, the pressure of which is switched by
the pressure switching mechanism, from the down-
stream-side end part to one of end parts of the slide valve.
This makes it possible to eliminate driving components
driving the slide valve by a piston from a rotation axis
direction based on pressure difference, and to reduce
the number of driving components and components re-
lating to the driving components. In addition, it is possible
to reduce an installation space where the driving com-
ponents are mounted, thereby reducing a length of the
compressor. Accordingly, the number of components
and the installation space can be reduced with the simple
configuration, and downsizing and light weight are
achieved.

Brief Description of Drawings

[0017]

[Fig. 1] Fig. 1 is an explanatory diagram illustrating
a vertical cross-section of a screw compressor ac-
cording to Embodiment 1.
[Fig. 2] Fig. 2 is an explanatory diagram illustrating
a suction process of a compression unit of the screw
compressor according to Embodiment 1.
[Fig. 3] Fig. 3 is an explanatory diagram illustrating

a compression process of the compression unit of
the screw compressor according to Embodiment 1.
[Fig. 4] Fig. 4 is an explanatory diagram illustrating
a discharge process of the compression unit of the
screw compressor according to Embodiment 1.
[Fig. 5] Fig. 5 is an explanatory diagram illustrating
a vertical cross-section of the compression unit of
the screw compressor according to Embodiment 1
in a state where slide valves are positioned on a high
Vi side.
[Fig. 6] Fig. 6 is an explanatory diagram illustrating
the vertical cross-section of the compression unit of
the screw compressor according to Embodiment 1
in a state where the slide valves are positioned on a
low Vi side.
[Fig. 7] Fig. 7 is an explanatory diagram illustrating
a vertical cross-section of a compression unit of a
screw compressor according to Embodiment 2 in a
state where slide valves are positioned on a high Vi
side.
[Fig. 8] Fig. 8 is an explanatory diagram illustrating
the vertical cross-section of the compression unit of
the screw compressor according to Embodiment 2
in a state where the slide valves are positioned on a
low Vi side.
[Fig. 9] Fig. 9 is an explanatory diagram illustrating
a vertical cross-section of a compression unit of a
screw compressor having an existing configuration.
[Fig. 10] Fig. 10 is a refrigerant circuit diagram illus-
trating a refrigeration cycle device to which the screw
compressor is applied, according to Embodiment 3.
Description of Embodiments

[0018] In the following, some embodiments are de-
scribed with reference to drawings. Note that, in the draw-
ings, the same or equivalent components are denoted
by the same reference numerals, and the same applies
to the entire description of the specification. Further, in
cross-sectional views, hatching is appropriately omitted
in consideration of visibility. Further, forms of compo-
nents described in the entire description of the specifica-
tion are merely illustrative, and the forms of the compo-
nents are not limited to the described forms.

Embodiment 1.

<Configuration of Screw Compressor 100>

[0019] Fig. 1 is an explanatory diagram illustrating a
vertical cross-section of a screw compressor 100 accord-
ing to Embodiment 1. In Embodiment 1, the screw com-
pressor 100 is a single-stage single screw compressor.
[0020] As illustrated in Fig. 1, the screw compressor
100 includes a casing 1, and a compression unit 2 and
a driving unit 3 provided inside the casing 1. The casing
1 has a cylindrical inner cylindrical surface portion con-
figuring an outer shell. An inside of the casing 1 is parti-
tioned into a low-pressure space 40 in which low-pres-
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sure refrigerant is present, and a high-pressure space
41 in which high-pressure refrigerant is present.
[0021] The compression unit 2 includes a screw shaft
4, a screw rotor 5 fixed to the screw shaft 4, paired gate
rotors 6, paired slide valves 7, and a bearing housing 9
internally including a bearing 8 that rotatably supports an
end of the screw shaft 4.
[0022] The screw shaft 4 extends in a pipe axis direc-
tion of the casing 1. One of shaft end parts of the screw
shaft is rotatably supported by the bearing 8 that is dis-
posed to face a discharge side of the screw rotor 5. The
other shaft end part of the screw shaft 4 is coupled to the
driving unit 3. The screw shaft 4 is rotated by the driving
unit 3.
[0023] The screw rotor 5 is rotatably housed in the inner
cylindrical surface portion of the casing 1. The screw rotor
5 includes spiral tooth grooves 5a as a plurality of spiral
grooves on an outer periphery of a columnar body. The
screw rotor 5 is fixed to the screw shaft 4. The screw
rotor 5 is rotated together with the screw shaft 4 rotated
by the driving unit 3. A side close to the low-pressure
space 40, of the screw rotor 5 in a rotation axis direction
is a suction side of the refrigerant. A side close to the
high-pressure space 41, of the screw rotor 5 in the rota-
tion axis direction is the discharge side.
[0024] Each of the gate rotors 6 includes, on an outer
periphery, a plurality of gate rotor tooth portions 6a (see
Fig. 2) engaging with the tooth grooves 5a of the screw
rotor 5. The paired gate rotors 6 are disposed to sandwich
the screw rotors 5 in a radial direction. In the compression
unit 2, the tooth grooves 5a of the screw rotor 5 and the
gate rotor tooth portions 6a of the gate rotors 6 engage
with each other to form a compression chamber 20 (see
Fig. 2). The screw compressor 100 has a configuration
in which the two gate rotors 6 are disposed to face one
screw rotor 5 while being displaced by 180 degrees
around an axis of the screw shaft 4. Therefore, in Fig. 1,
two compression chambers 20 are illustrated on an upper
side and a lower side of the screw shaft 4.
[0025] The slide valves 7 are provided in slide grooves
provided on an inner cylindrical surface of the casing 1.
The slide valves 7 are slidable in the rotation axis direc-
tion of the screw rotor 5. Each of the slide valves 7 is, for
example, an internal volume ratio regulating valve. Each
of the slide valves 7 includes a valve body portion 70
facing the screw rotor 5, and a guide portion 71 having
a sliding surface facing an outer peripheral surface of the
bearing housing 9. The valve body portion 70 and the
guide portion 71 are coupled by a coupling portion 72. In
each of the slide valves 7, a space between the valve
body portion 70 and the guide portion 71 serves as a
discharge port 7a for the refrigerant compressed in the
compression chamber 20. The refrigerant discharged
from the discharge port 7a is discharged to the high-pres-
sure space 41 through a discharge gas passage provided
on a rear surface side of the guide portion 71.
[0026] The slide valves 7 are disposed between the
low-pressure space 40 and the high-pressure space 41.

The valve body portion 70 of each of the slide valves 7
includes a suction-side end part 70a at a position closer
to the low-pressure space 40 than the high-pressure
space 41. The guide portion 71 of each of the slide valves
7 includes a discharge-side end part 71a at a position
closer to the high-pressure space 41 than the low-pres-
sure space 40.
[0027] In the screw compressor 100, the valve body
portions 70 of the slide valves 7 move in parallel with the
screw shaft 4. As a result, a discharge timing of the re-
frigerant discharged from the compression chamber 20
of the screw rotor 5 is adjusted.
[0028] A specific method of adjusting the discharge
timing is described. When the slide valves 7 are moved
toward the suction side and opening port areas of the
discharge ports 7a are increased, the discharge timing
becomes early. In contrast, when the slide valves 7 are
moved toward the discharge side and the opening port
areas of the discharge ports 7a are reduced, the dis-
charge timing becomes late. In other words, when the
discharge timing is made early, the screw compressor
100 performs operation with low internal volume ratio
(low Vi), whereas when the discharge timing is made late,
the screw compressor 100 performs operation with high
internal volume ratio (high Vi).
[0029] The driving unit 3 includes an electric motor 30.
The electric motor 30 includes a stator 31 and a motor
rotor 32. The stator 31 is in internal contact with and fixed
to an inner portion of the casing 1. The motor rotor 32 is
rotatably disposed inside the stator 31. The motor rotor
32 is connected to one of the shaft end parts of the screw
shaft 4. The motor rotor 32 is disposed on the same axis
as the screw rotor 5.
[0030] In the screw compressor 100, when the electric
motor 30 is driven and the screw shaft 4 is rotated, the
screw rotor 5 is rotated. The electric motor 30 is driven
by an unillustrated inverter at a changeable rotation
speed, and is operated by acceleration/deceleration of a
rotation speed of the screw shaft 4.

<Compression Principle and Operation of Screw Com-
pressor 100>

[0031] Fig 2 is an explanatory diagram illustrating a
suction process of the compression unit 2 of the screw
compressor 100 according to Embodiment 1. Fig. 3 is an
explanatory diagram illustrating a compression process
of the compression unit 2 of the screw compressor 100
according to Embodiment 1. Fig. 4 is an explanatory di-
agram illustrating a discharge process of the compres-
sion unit 2 of the screw compressor 100 according to
Embodiment 1. In the following, each of the processes
is described by focusing on the compression chamber
20 illustrated with dot hatching in Fig. 2, Fig. 3, and Fig. 4.
[0032] In the screw compressor 100, when the electric
motor 30 is driven, the screw rotor 5 is rotated through
the screw shaft 4. When the screw rotor 5 is rotated, the
gate rotor tooth portions 6a of the gate rotors 6 are rela-
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tively rotated in the compression chamber 20. As a result,
the suction process illustrated in Fig. 2, the compression
process illustrated in Fig. 3, and the discharge process
illustrated in Fig. 4 are repeated in this order as one cycle,
in the compression chamber 20.
[0033] First, in the suction process illustrated in Fig. 2,
the compression chamber 20 illustrated with dots com-
municates with the low-pressure space 40. Further, the
spiral tooth grooves 5a engage with the gate rotor tooth
portions 6a of the gate rotor 6 positioned on the lower
side in the drawing. When the screw rotor 5 is rotated,
the gate rotor tooth portions 6a relatively move toward
terminal ends of the tooth grooves 5a, and a volume of
the compression chamber 20 is accordingly increased.
As a result, the low-pressure refrigerant gas in the low-
pressure space 40 is suctioned into the compression
chamber 20 through a suction port. When the screw rotor
5 is further rotated, the process proceeds to the com-
pression process illustrated in Fig. 3.
[0034] Next, in the compression process illustrated in
Fig. 3, the compression chamber 20 illustrated with dots
is in a fully-closed state. The spiral tooth grooves 5a en-
gage with the gate rotor tooth portions 6a of the gate rotor
6 positioned on the lower side in the drawing, and is par-
titioned from the low-pressure space 40 by the gate rotor
tooth portions 6a. When the gate rotor tooth portion 6a
moves toward the terminal ends of the tooth grooves 5a
with rotation of the screw rotor 5, the volume of the com-
pression chamber 20 is gradually reduced. As a result,
the refrigerant gas in the compression chamber 20 is
compressed. Thereafter, when the screw rotor 5 is further
rotated, the process proceeds to the discharge process
illustrated in Fig. 4.
[0035] Finally, in the discharge process illustrated in
Fig. 4, the compression chamber 20 illustrated with dots
communicates with the high-pressure space 41 through
the discharge port 7a. When the gate rotor tooth portions
6a move toward the terminal ends of the tooth grooves
5a with rotation of the screw rotor 5, the compressed
refrigerant gas is pushed out from the compression
chamber 20 to the high-pressure space 41.

<Features of Embodiment 1 >

[0036] As illustrated in Fig. 1, the screw compressor
100 includes a pressure driving mechanism 50 that in-
cludes a low-pressure flow path 51, a high-pressure flow
path 52, a merge flow path 53, a pressure switching
mechanism 12a, and a pressure switching mechanism
12b. The pressure driving mechanism 50 applies pres-
sure applying refrigerant that is any one of the low-pres-
sure refrigerant and the high-pressure refrigerant, the
pressure of which is switched by the pressure switching
mechanism 12a and the pressure switching mechanism
12b, from downstream-side end parts of the merge flow
path 53 to pressure receiving surfaces of the discharge-
side end parts 71a of the guide portions 71 that are ones
of end parts of the slide valves 7.

[0037] The low-pressure flow path 51 allows the low-
pressure refrigerant of the low-pressure space 40 before
being suctioned into the screw rotor 5, to flow there-
through. The high-pressure flow path 52 allows the high-
pressure refrigerant of the high-pressure space 41 dis-
charged from the discharge port 7a, to flow therethrough.
The merge flow path 53 merges the low-pressure flow
path 51 and the high-pressure flow path 52. The pressure
switching mechanism 12a and the pressure switching
mechanism 12b switch the pressure of the refrigerant
flowing through the merge flow path 53.
[0038] The merge flow path 53 is branched on the way
of the flow toward the downstream side, and applies the
flowing pressure applying refrigerant to the pressure re-
ceiving surface of the discharge-side end part 71a of each
of the paired slide valves 7.
[0039] A pressure applying space 13 where the pres-
sure applying refrigerant is applied from one of the down-
stream-side end parts of the merge flow path 53 to the
pressure receiving surface of the discharge-side end part
71a of the corresponding slide valve 7 is provided inside
the casing 1. The pressure applying space 13 is provided
for each of the paired slide valves 7. Each of the pressure
applying spaces 13 is a surrounded closed space at least
including the pressure receiving surface of the discharge-
side end part 71a of the corresponding slide valve 7 and
the casing 1. More specifically, each of the pressure ap-
plying spaces 13 is formed by being surrounded by the
pressure receiving surface of the discharge-side end part
71a of the corresponding slide valve 7, the outer periph-
eral surface of the bearing housing 9, an end surface of
a connection flange 10, and a cylindrical inner wall sur-
face of a slide groove 1a provided on the inner cylindrical
surface of the casing 1.
[0040] On an end surface of the connection flange 10
that serve as wall surface portions of the pressure apply-
ing spaces 13, stoppers 10a that prevent the end surface
of the connection flange 10 from oppositely coming into
contact with the pressure receiving surfaces of the dis-
charge-side end parts 71a of the slide valves 7. Each of
the stoppers 10a protrudes toward the corresponding
slide valve 7 at a part of the end surface of the connection
flange 10 that serve as the wall surface portions of the
pressure applying spaces 13 oppositely coming into con-
tact with the pressure receiving surfaces of the dis-
charge-side end parts 71a of the slide valves 7. Even in
a case where the slide valves 7 are positioned on the
high Vi side, the pressure applying spaces 13 can be
secured by the respective stoppers 10a.
[0041] The screw compressor 100 includes repulsive
parts 11 assisting movement of the slide valves 7 by the
pressure applying refrigerant. Each of the repulsive parts
11 is provided on the suction-side end part 70a of the
corresponding slide valve 7 on a side opposite to the
pressure receiving surface of the discharge-side end part
71a of the corresponding slide valve 7 to which the pres-
sure applying refrigerant is applied. The repulsive parts
11 apply force to position the slide valves 7 on the high
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Vi side. Each of the repulsive parts 11 includes an urging
spring or other parts, and generates reactive force. A
shaft-like guide structure 19 is provided on the suction-
side end part 70a of each of the slide valves 7. The guide
structures 19 are integrated with the respective slide
valves 7. The repulsive parts 11 are inserted into the
respective guide structures 19, and are positioned and
fixed.
[0042] The pressure switching mechanism 12a and the
pressure switching mechanism 12b are on-off valves pro-
vided in the low-pressure flow path 51 and the high-pres-
sure flow path 52, respectively. Each of the on-off valves
as the pressure switching mechanism 12a and the pres-
sure switching mechanism 12b is a solenoid valve.
[0043]  Fig. 5 is an explanatory diagram illustrating a
vertical cross-section of the compression unit 2 of the
screw compressor 100 according to Embodiment 1 in a
state where the slide valves 7 are positioned on the high
Vi side. As illustrated in Fig. 5, to position the slide valves
7 on the high Vi side, the high-pressure flow path 52
making the pressure applying spaces 13 and the high-
pressure space 41 communicate with each other is
blocked by the pressure switching mechanism 12b, and
only the low-pressure flow path 51 making the pressure
applying spaces 13 and the low-pressure space 40 com-
municate with each other is communicated by opening
of the pressure switching mechanism 12a. Therefore, as
the pressure applying refrigerant, the low-pressure re-
frigerant of the low-pressure space 40 flows through the
merge flow path 53. At this time, low pressure (LP) uni-
formly acts on the pressure receiving surfaces of the dis-
charge-side end parts 71a and the pressure receiving
surfaces of the suction-side end parts 70a of the slide
valves 7. Therefore, positions of the slide valves 7 are
not uniquely determined. At this time, movement of the
slide valves 7 in the high Vi direction is assisted by the
reactive force of the repulsive parts 11. As a result, the
slide valves 7 move toward the high Vi side.
[0044]  Fig. 6 is an explanatory diagram illustrating the
vertical cross-section of the compression unit 2 of the
screw compressor 100 according to Embodiment 1 in a
state where the slide valves 7 are positioned on the low
Vi side. As illustrated in Fig. 6, to position the slide valves
7 on the low Vi side, the low-pressure flow path 51 making
the pressure applying spaces 13 and the low-pressure
space 40 communicate with each other is blocked by the
pressure switching mechanism 12a, and only the high-
pressure flow path 52 making the pressure applying
spaces 13 and the high-pressure space 41 communicate
with each other is communicated by opening of the pres-
sure switching mechanism 12b. Therefore, as the pres-
sure applying refrigerant, the high-pressure refrigerant
of the high-pressure space 41 flows through the merge
flow path 53. At this time, high pressure (HP) acts on the
pressure receiving surfaces of the discharge-side end
parts 71a of the slide valves 7, and low pressure (LP)
acts on the pressure receiving surfaces of the suction-
side end parts 70a of the slide valves 7. Therefore, when

the high pressure (HP) acting on the pressure receiving
surface of the discharge-side end part 71a of each of the
slide valves 7 becomes greater than resultant force of
the reactive force of the corresponding repulsive part 11
and the low pressure (LP), each of the slide valves 7
moves toward the low Vi side.
[0045] As described above, the repulsive parts 11 con-
stantly generate reactive force in a direction in which the
slide valves 7 are moved toward the high Vi side. There-
fore, to position the slide valves 7 on the low Vi side, it
is necessary to set the reactive force of each of the re-
pulsive parts 11 such that the pressure acting on the pres-
sure receiving surface of the discharge-side end part 71a
of each of the slide valves 7 becomes greater than the
resultant force of the low pressure acting on the pressure
receiving surface of the suction-side end part 70a of the
slide valves 7 and the reactive force of the corresponding
repulsive part 11.

<Others>

[0046] In Embodiment 1 described above, the repul-
sive parts 11 applying force to position the slide valves
7 on the high Vi side are provided on the suction-side
end parts 70a of the slide valves 7. In this case, each of
the repulsive parts 11 uses reactive force to return to a
natural length from a compressed state. The assisting
force applied by the repulsive parts 11, however, is not
limited thereto. Each of the repulsive parts 11 may be
provided on the discharge-side end part 71a of the guide
portion 71 of the corresponding slide valves 7 that is an
end part to which the pressure applying refrigerant is ap-
plied. In this case, each of the repulsive parts 11 uses
force to return to the natural length from an extended
state. A part used for each of the repulsive parts 11 is
not limited as long as the part generates action similar
to the spring.
[0047] In Embodiment 1 described above, the shaft-
like guide structures 19 provided on the suction-side end
parts 70a of the slide valves 7 are used to position and
fix the repulsive parts 11. The guide structures 19 may
be integrated with the respective slide valves 7, or may
be assembled as separated components to the respec-
tive slide valves 7 or a wall surface of the casing 1. Fur-
ther, each of the guide structures 19 is not limited to the
shaft shape. For example, each of the guide structures
19 may have a configuration in which a recess having a
size enough to house one repulsive part 11 is provided
on each of the end part of the corresponding slide valve
7 and the wall surface of the casing 1, and the repulsive
part 11 may be housed in the recesses. The configuration
is not limited thereto, and various configurations position-
ing and fixing the repulsive parts 11 are adoptable.
[0048] In Embodiment 1 described above, the stoppers
10a to secure the respective pressure applying spaces
13 in the case where the slide valves 7 are positioned on
the high Vi side are provided integrally with the inner wall
surfaces of the pressure applying spaces 13. The con-
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figuration, however, is not limited thereto. The stoppers
10a may be provided in other components and may be
assembled to the connection flange 10 or the discharge-
side end parts 71a of the slide valves 7. Further, the stop-
pers 10a may be integrated with the respective slide
valves 7.
[0049] In Embodiment 1 described above, the pres-
sure switching mechanism 12a and the pressure switch-
ing mechanism 12b are the on-off valves provided in the
low-pressure flow path 51 and the high-pressure flow
path 52, respectively. The pressure switching mecha-
nism, however, is not limited thereto. The pressure
switching mechanism may be one three-way valve pro-
vided at a position where the low-pressure flow path 51,
the high-pressure flow path 52, and the merge flow path
53 are merged. The three-way valve may switch the low-
pressure flow path 51 and the high-pressure flow path 52.
[0050] Note that, in Fig. 1, Fig. 5, and Fig. 6, the low-
pressure flow path 51, the high-pressure flow path 52,
and the merge flow path 53 are schematically illustrated
by black lines. The low-pressure flow path 51, the high-
pressure flow path 52, and the merge flow path 53 may
be configured by pipes provided outside the casing 1.
Alternatively, the low-pressure flow path 51, the high-
pressure flow path 52, and the merge flow path 53 may
be configured by components inside the casing 1. In a
case where the flow paths are configured by the compo-
nents, the components are processed to form passages.

<Effects of Embodiment 1 >

[0051] According to Embodiment 1, the screw com-
pressor 100 includes the casing 1 having the cylindrical
inner cylindrical surface portion. The screw compressor
100 includes the screw rotor 5 that is rotatably housed
in the inner cylindrical surface portion of the casing 1 and
has the spiral tooth grooves 5a as the plurality of spiral
grooves on the outer periphery. The screw compressor
100 includes the gate rotors 6 each including the gate
rotor tooth portions 6a as teeth engaging with the tooth
grooves 5a of the screw rotor 5. The screw compressor
100 includes the slide valves 7 each adjusting the dis-
charge timing from the screw rotor 5 and the opening
degree of the discharge port 7a for the high-pressure
refrigerant compressed by the screw rotor 5. The screw
compressor 100 includes the low-pressure flow path 51
allowing the low-pressure refrigerant before being suc-
tioned into the screw rotor 5, to flow therethrough. The
screw compressor 100 includes the high-pressure flow
path 52 allowing the high-pressure refrigerant dis-
charged from the discharge port 7a, to flow therethrough.
The screw compressor 100 includes the merge flow path
53 merging the low-pressure flow path 51 and the high-
pressure flow path 52. In at least one of the low-pressure
flow path 51, the high-pressure flow path 52, and the
merge flow path 53, the pressure switching mechanism
12a and the pressure switching mechanism 12b switch-
ing the pressure of the refrigerant are disposed. The

merge flow path 53 applies the pressure applying refrig-
erant that is any one of the low-pressure refrigerant and
the high-pressure refrigerant, the pressure of which is
switched by the pressure switching mechanism 12a and
the pressure switching mechanism 12b, from the down-
stream-end parts to the pressure receiving surfaces of
the discharge-side end parts 71a of the guide portions
71 that are ones of end parts of the slide valves 7.
[0052] With this configuration, it is possible to eliminate
driving components driving the slide valves 7 by pistons
from the rotation axis direction based on pressure differ-
ence, and to reduce the number of driving components
and components relating to the driving components. In
addition, it is possible to reduce an installation space
where the driving components are mounted, thereby re-
ducing the length of the compressor. Accordingly, the
number of components and the installation space can be
reduced with the simple configuration, and downsizing,
light weight, and cost reduction can be achieved. The
driving components include cylinder portions, pistons,
and coupling parts provided in the connection flange 10.
Further, the components relating to the driving compo-
nents include bolts and nuts.
[0053] According to Embodiment 1, the two slide
valves 7 are provided. The merge flow path 53 is
branched on the way, and applies the pressure applying
refrigerant to the pressure receiving surface of the dis-
charge-side end part 71a of the guide portion 71 that is
one of the end parts of each of the two slide valves 7.
[0054] With this configuration, the merge flow path 53
is configured as one flow path partway, which makes it
possible to reduce the number of components and the
installation space with the simple configuration.
[0055] According to Embodiment 1, the pressure ap-
plying spaces 13 where the pressure applying refrigerant
is applied from the downstream-side end parts of the
merge flow path 53 are provided on the pressure receiv-
ing surface side of the discharge-side end parts 71a that
are one of ends of the slide valves 7.
[0056] With this configuration, it is possible to uniformly
apply the pressure applying refrigerant to the entire pres-
sure receiving surfaces of the discharge-side end parts
71a of the slide valves 7 in the pressure applying spaces
13, and the slide valves 7 are easily operated by the
pressure applying refrigerant.
[0057] According to Embodiment 1, the two slide
valves 7 are provided. The pressure applying space 13
is provided for each of the two slide valves 7.
[0058] With this configuration, it is possible to uniformly
apply the pressure applying refrigerant to the entire pres-
sure receiving surfaces of the discharge-side end parts
71a of the two slide valves 7 in the two pressure applying
spaces 13, and the two slide valves 7 are easily operated
by the pressure applying refrigerant.
[0059] According to Embodiment 1, on the end surface
of the connection flange 10 that is the wall surface por-
tions of the pressure applying spaces 13, the stoppers
10a that prevent the end surface of the connection flange
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10 from oppositely coming into contact with the pressure
receiving surfaces of the discharge-side end parts 71a
of the slide valves 7.
[0060] With this configuration, it is possible to prevent
the pressure receiving surfaces of the discharge-side end
parts 71a of the slide valves 7 from oppositely coming
into contact with and adhering to the end surface of the
connection flange 10 in the pressure applying spaces 13.
[0061] According to Embodiment 1, the slide valves 7
are disposed between the low-pressure space 40 and
the high-pressure space 41. Each of the slide valves 7
includes the discharge-side end part 71a at the position
closer to the high-pressure space 41 than the low-pres-
sure space 40. The pressure applying refrigerant, the
pressure of which is switched by the pressure switching
mechanism 12a and the pressure switching mechanism
12b, is applied from the downstream-side end parts of
the merge flow path 53 to the discharge-side end parts
71a of the slide valves 7.
[0062] According to Embodiment 1, each of the pres-
sure applying spaces 13 is a surrounded closed space
at least including the pressure receiving surface of the
discharge-side end part 71a of the corresponding slide
valve 7 and the casing 1.
[0063] With this configuration, the pressure applying
refrigerant flows into the pressure applying spaces 13
that are configured as the closed spaces, and the pres-
sure of the pressure applying refrigerant can be com-
pletely applied to the pressure receiving surfaces of the
discharge-side end parts 71a of the slide valves 7.
[0064] According to Embodiment 1, the screw com-
pressor 100 includes the repulsive parts 11 assisting
movement of the slide valves 7 by the pressure applying
refrigerant.
[0065] With this configuration, the reactive force of the
repulsive parts 11 can assist movement of the slide
valves 7 by the pressure applying refrigerant, and the
slide valves 7 can be driven by the pressure applying
refrigerant and the reactive force of the repulsive parts 11.
[0066] According to Embodiment 1, each of the repul-
sive parts 11 is provided on the suction-side end part 70a
side opposite to the discharge-side end part 71a to which
the pressure applying refrigerant is applied.
[0067] According to Embodiment 1, each of the repul-
sive parts 11 is provided on the discharge-side end part
71a side to which the pressure applying refrigerant is
applied.
[0068] According to Embodiment 1, the low-pressure
flow path 51, the high-pressure flow path 52, and the
merge flow path 53 are configured by the pipes provided
outside the casing 1.
[0069] With this configuration, the low-pressure flow
path 51, the high-pressure flow path 52, and the merge
flow path 53 can be configured by the pipes outside the
casing 1, which makes it possible to simplify a layout of
the flow path configuration in a compressor main body.
[0070] According to Embodiment 1, the low-pressure
flow path 51, the high-pressure flow path 52, and the

merge flow path 53 are configured by the components
inside the casing 1.
[0071] With this configuration, the driving components
can be previously processed and installed inside the
compressor main body, which facilitates assembly of the
compressor main body and can reduce the number of
components.
[0072] According to Embodiment 1, the pressure
switching mechanism 12a and the pressure switching
mechanism 12b are the on-off valves provided in the low-
pressure flow path 51 and the high-pressure flow path
52, respectively.
[0073] With this configuration, opening and closing
control of the flow of the low-pressure refrigerant can be
performed by the pressure switching mechanism 12a in
the low-pressure flow path 51, opening and closing con-
trol of the flow of the high-pressure refrigerant can be
performed by the pressure switching mechanism 12b in
the high-pressure flow path 52, and the pressure applying
refrigerant that is any one of the low-pressure refrigerant
and the high-pressure refrigerant, the pressure of which
is switched, can flow through the merge flow path 53.
[0074] According to Embodiment 1, each of the pres-
sure switching mechanism 12a and the pressure switch-
ing mechanism 12b is the solenoid valve.
[0075] With this configuration, opening and closing
control of the flow of various kinds of refrigerant can be
performed by the solenoid valves with high accuracy.

Embodiment 2.

<Features of Embodiment 2>

[0076] Fig. 7 is an explanatory diagram illustrating a
vertical cross-section of the compression unit 2 of the
screw compressor 100 according to Embodiment 2 in a
state where the slide valves 7 are positioned on the high
Vi side. Fig. 8 is an explanatory diagram illustrating the
vertical cross-section of the compression unit 2 of the
screw compressor 100 according to Embodiment 2 in a
state where the slide valves 7 are positioned on the low
Vi side. In Embodiment 2, descriptions of the matters
same as the matters in Embodiment 1 are omitted, and
only feature portions are described.
[0077] As illustrated in Fig. 7 and Fig. 8, the pressure
applying refrigerant that is any one of the low-pressure
refrigerant and the high-pressure refrigerant, the pres-
sure of which is switched by the pressure switching mech-
anism 12a and the pressure switching mechanism 12b
is applied from the downstream-side end parts of the
merge flow path 53 to the suction-side end parts 70a of
valve body portions 70 of the slide valves 7.
[0078] Each of the pressure applying spaces 13 is a
surrounded closed space at least including the pressure
receiving surface of the suction-side end part 70a of the
corresponding slide valve 7 and the casing 1. More spe-
cifically, each of the pressure applying spaces 13 is con-
figured by a part of the suction-side end part 70a of the
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corresponding slide valve 7 and a cylindrical inner wall
surface of the slide groove 1a provided on the inner cy-
lindrical surface of the casing 1. The pressure applying
spaces 13 communicate with the respective down-
stream-side end parts of the merge flow path 53. In each
of the pressure applying spaces 13, the repulsive part 11
disposed on the suction-side end part 70a side of the
corresponding slide valve 7 is provided.
[0079] High-pressure spaces 14 corresponding to the
positions of the pressure applying spaces 13 in Embod-
iment 1 constantly communicate with the high-pressure
space 41 through holes 10b provided in the connection
flange 10. Therefore, high pressure (HP) constantly acts
on the pressure receiving surfaces of the discharge-side
end parts 71a of the guide portions 71 of the slide valves
7. The high-pressure spaces 14 are provided with the
respective stoppers 10a.
[0080] As illustrated in Fig. 7, to position the slide
valves 7 on the high Vi side, the low-pressure flow path
51 making the pressure applying spaces 13 and the low-
pressure space 40 communicate with each other is
blocked by the pressure switching mechanism 12a, and
only the high-pressure flow path 52 making the pressure
applying spaces 13 and the high-pressure space 41 com-
municate with each other is communicated by opening
of the pressure switching mechanism 12b. Therefore, as
the pressure applying refrigerant, the high-pressure re-
frigerant of the high-pressure space 41 flows through the
merge flow path 53. At this time, high pressure (HP) uni-
formly acts on the pressure receiving surfaces of the dis-
charge-side end parts 71a of the slide valves 7. In con-
trast, in the suction-side end parts 70a of the slide valves
7, high pressure (HP) acts on only the pressure receiving
surfaces of the suction-side end parts 70a configuring
the pressure applying spaces 13, and low pressure (LP)
acts on the suction-side end parts 70a not configuring
the pressure applying spaces 13. Therefore, the repul-
sive parts 11 assisting movement of the slide valves 7 in
the high Vi direction are provided on the suction-side end
parts 70a of the slide valves 7. The slide valves 7 move
toward the high Vi side by reactive force of the repulsive
parts 11.
[0081] As illustrated in Fig. 8, to position the slide
valves 7 on the low Vi side, the high-pressure flow path
52 making the pressure applying spaces 13 and the high-
pressure space 41 communicate with each other is
blocked by the pressure switching mechanism 12b, and
only the low-pressure flow path 51 making the pressure
applying spaces 13 and the low-pressure space 40 com-
municate with each other is communicated by opening
of the pressure switching mechanism 12a. Therefore, as
the pressure applying refrigerant, the low-pressure re-
frigerant of the low-pressure space 40 flows through the
merge flow path 53. At this time, high pressure (HP) uni-
formly acts on the pressure receiving surfaces on the
discharge-side end parts 71a of the slide valves 7, and
low pressure (LP) uniformly acts on the pressure receiv-
ing surfaces of the suction-side end parts 70a in the pres-

sure applying spaces 13. The repulsive parts 11 con-
stantly urge the slide valves 7 in a direction in which the
slide valves 7 move toward the high Vi side. Therefore,
when the high pressure (HP) acting on the pressure re-
ceiving surface of the discharge-side end part 71a of each
of the slide valves 7 becomes greater than resultant force
of the reactive force of the corresponding repulsive part
11 and the low pressure (LP), each of the slide valves 7
moves toward the low Vi side.
[0082] As described above, the repulsive parts 11 con-
stantly generate reactive force in a direction in which the
slide valves 7 are moved toward the high Vi side. There-
fore, to position the slide valves 7 on the low Vi side, it
is necessary to design the reactive force of each of the
repulsive parts 11 such that the pressure acting on the
pressure receiving surface of the discharge-side end
parts 71a of each of the slide valves 7 becomes greater
than the resultant force of the low pressure acting on the
entire pressure receiving surface of the suction-side end
part 70a and the reactive force of the corresponding re-
pulsive part 11.

<Effects of Embodiment 2>

[0083] According to Embodiment 2, the slide valves 7
are disposed between the low-pressure space 40 and
the high-pressure space 41. Each of the slide valves 7
includes the suction-side end part 70a at the position
closer to the low-pressure space 40 than the high-pres-
sure space 41. The pressure applying refrigerant, the
pressure of which is switched by the pressure switching
mechanism 12a and the pressure switching mechanism
12b, is applied from the downstream-side end parts of
the merge flow path 53 to the suction-side end parts 70a
of the valve body portions 70 of the slide valves 7.
[0084] According to Embodiment 2, each of the pres-
sure applying spaces 13 is a surrounded closed space
at least including the pressure receiving surface of the
suction-side end part 70a of the corresponding slide
valve 7 and the casing 1.
[0085] With this configuration, the pressure applying
refrigerant flows into the pressure applying spaces 13
that are configured as the closed spaces, and the pres-
sure of the pressure applying refrigerant can be com-
pletely applied to the pressure receiving surfaces of the
suction-side end parts 70a of the valve body portions 70
of the slide valves 7.

<Effects of Embodiment 1 and Embodiment 2 to Existing 
Configuration>

[0086] Fig. 9 is an explanatory diagram illustrating a
vertical cross-section of the compression unit 2 of a screw
compressor 200 having an existing configuration. In an
existing slide valve driving method illustrated in Fig. 9, to
transmit driving force derived from pressure difference
between spaces in front of and behind a piston 215 in-
stalled in a cylinder space 213, to the slide valves 7, the
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piston 215, one coupling part 216 coupled to an end part
of the piston 215, two coupling rods 217 coupling the
coupling part 216 to the respective slide valves 7, and
fastening components coupling these parts, such as bolts
and nuts are necessary. Further, a cylinder lid 218 to seal
a cylindrical portion configuring the cylinder space 213
provided in the connection flange 10, is also necessary.
[0087] In contrast, in the configuration in each of Em-
bodiment 1 and Embodiment 2, the piston 215, the cou-
pling part 216, the coupling rods 217, the cylinder lid 218,
and the fastening components coupling these parts, such
as bolts and nuts, are unnecessary. Further, in Embod-
iment 1, these parts are eliminated, and the pressure
applying spaces 13 corresponding to the cylinder space
213 are provided adjacently to the pressure receiving
surfaces of the discharge-side end parts 71a of the guide
portions 71 of the slide valves 7 in the casing 1. In Em-
bodiment 2, the pressure applying spaces 13 corre-
sponding to the cylinder space 213 are provided adja-
cently to the pressure receiving surfaces of the suction-
side end parts 70a of the valve body portions 70 of the
slide valves 7 in the casing 1. This makes it possible to
significantly reduce the total length of the screw com-
pressor 100.
[0088] As described above, in each of Embodiment 1
and Embodiment 2, it is possible to move the slide valves
7 to the positions where the internal volume ratio corre-
sponding to the high/low pressure ratio is achieved, by
using the relatively small number of relatively simple
components, and to achieve downsizing, light weight,
and cost reduction of the screw compressor 100.

Embodiment 3.

<Refrigeration Cycle Device 101>

[0089] Fig. 10 is a refrigerant circuit diagram illustrating
a refrigeration cycle device 101 to which a screw com-
pressor 100 is applied, according to Embodiment 3.
[0090] As illustrated in Fig. 10, the refrigeration cycle
device 101 includes the screw compressor 100, a con-
denser 102, an expansion valve 103, and an evaporator
104. The screw compressor 100, the condenser 102, the
expansion valve 103, and the evaporator 104 are con-
nected by refrigerant pipes to form a refrigerant circuit.
Refrigerant flowing out from the evaporator 104 is suc-
tioned into the screw compressor 100, and is turned into
high-temperature high-pressure refrigerant. The high-
temperature high-pressure refrigerant is condensed by
the condenser 102, and is turned into liquid refrigerant.
The liquid refrigerant is decompressed and expanded by
the expansion valve 103, and is turned into low-temper-
ature low-pressure two-phase gas-liquid refrigerant. The
two-phase gas-liquid refrigerant exchanges heat in the
evaporator 104.
[0091] The screw compressor 100 in each of Embod-
iment 1 and Embodiment 2 is applicable to such a refrig-
eration cycle device 101. Note that examples of the re-

frigeration cycle device 101 include an air-conditioning
device, a refrigeration device, and a water heater.

<Effects of Embodiment 3>

[0092] According to Embodiment 3, the refrigeration
cycle device 101 includes the above-described screw
compressor 100.
[0093] With this configuration, since the refrigeration
cycle device 101 includes the above-described screw
compressor 100, it is possible to reduce the number of
components and the installation space with the simple
configuration, and to achieve downsizing, light weight,
and cost reduction.

Reference Signs List

[0094] 1: casing, 1a: slide groove, 2: compression unit,
3: driving unit, 4: screw shaft, 5: screw rotor, 5a: tooth
groove, 6: gate rotor, 6a: gate rotor tooth portion, 7: slide
valve, 7a: discharge port, 8: bearing, 9: bearing housing,
10: connection flange, 10a: stopper, 10b: hole, 11: repul-
sive part, 12a: pressure switching mechanism, 12b: pres-
sure switching mechanism, 13: pressure applying space,
14: high-pressure space, 19: guide structure, 20: com-
pression chamber, 30: electric motor, 31: stator, 32: mo-
tor rotor, 40: low-pressure space, 41: high-pressure
space, 50: pressure driving mechanism, 51: low-pres-
sure flow path, 52: high-pressure flow path, 53: merge
flow path, 70: valve body portion, 70a: suction-side end
part, 71: guide portion, 71a: discharge-side end part, 72:
coupling portion, 100: screw compressor, 101: refriger-
ation cycle device, 102: condenser, 103: expansion
valve, 104: evaporator, 200: screw compressor, 213: cyl-
inder space, 215: piston, 216: coupling part, 217: cou-
pling rod, 218: cylinder lid

Claims

1. A screw compressor, comprising:

a casing including an inner cylindrical surface
portion that has a cylindrical shape;
a screw rotor rotatably housed in the inner cy-
lindrical surface portion of the casing, and in-
cluding a plurality of spiral grooves on an outer
periphery;
a gate rotor including teeth engaging with the
plurality of spiral grooves of the screw rotor; and
a slide valve configured to adjust an opening
degree of a discharge port for high-pressure re-
frigerant compressed by the screw rotor, where-
in
a low-pressure flow path allowing low-pressure
refrigerant before being suctioned into the screw
rotor to flow therethrough, a high-pressure flow
path allowing the high-pressure refrigerant dis-
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charged from the discharge port to flow there-
through, and a merge flow path merging the low-
pressure flow path and the high-pressure flow
path are provided,
a pressure switching mechanism switching
pressure of the refrigerant is disposed in at least
one of the low-pressure flow path, the high-pres-
sure flow path, and the merge flow path, and
the merge flow path applies pressure applying
refrigerant, pressure of which is switched by the
pressure switching mechanism, from a down-
stream-side end part to one of end parts of the
slide valve.

2. The screw compressor of claim 1, wherein

the slide valve is provided at each of two posi-
tions, and
the merge flow path is branched on a way, and
applies the pressure applying refrigerant to one
of end parts of each of the two slide valves.

3. The screw compressor of claim 1 or 2, wherein a
pressure applying space where the pressure apply-
ing refrigerant is applied from the downstream-side
end part of the merge flow path is provided on one
of end parts of the slide valve.

4. The screw compressor of claim 3, wherein

the slide valve is provided at each of two posi-
tions, and
the pressure applying space is provided for each
of the two slide valves.

5. The screw compressor of claim 3 or 4, wherein a
stopper preventing a wall surface portion of the pres-
sure applying space from oppositely coming into
contact with one of the end parts of the slide valve
is provided on the wall surface portion of the pressure
applying space.

6. The screw compressor of any one of claims 1 to 5,
wherein

the slide valve is disposed between a low-pres-
sure space where the low-pressure refrigerant
is present and a high-pressure space where the
high-pressure refrigerant is present, and in-
cludes a discharge-side end part at a position
closer to the high-pressure space than the low-
pressure space, and
the pressure applying refrigerant, pressure of
which is switched by the pressure switching
mechanism, is applied from the downstream-
side end part of the merge flow path to the dis-
charge-side end part of the slide valve.

7. The screw compressor of claim 6 as dependent on
any one of claims 3 to 5, wherein the pressure ap-
plying space is a surrounded closed space at least
including the discharge-side end part of the slide
valve and the casing.

8. The screw compressor of any one of claims 1 to 5,
wherein

the slide valve is disposed between a low-pres-
sure space where the low-pressure refrigerant
is present and a high-pressure space where the
high-pressure refrigerant is present, and in-
cludes a suction-side end part at a position clos-
er to the low-pressure space than the high-pres-
sure space, and
the pressure applying refrigerant, pressure of
which is switched by the pressure switching
mechanism, is applied from the downstream-
side end part of the merge flow path to the suc-
tion-side end part of the slide valve.

9. The screw compressor of claim 8 as dependent on
any one of claims 3 to 5, wherein the pressure ap-
plying space is a surrounded closed space at least
including the suction-side end part of the slide valve
and the casing.

10. The screw compressor of any one of claims 1 to 9,
further comprising a repulsive part configured to as-
sist movement of the slide valve by the pressure ap-
plying refrigerant.

11. The screw compressor of claim 10, wherein the re-
pulsive part is provided on a side provided with an
end part opposite to the end part to which the pres-
sure applying refrigerant is applied.

12. The screw compressor of claim 10, wherein the re-
pulsive part is provided on a side provided with the
end part to which the pressure applying refrigerant
is applied.

13. The screw compressor of any one of claims 1 to 12,
wherein the low-pressure flow path, the high-pres-
sure flow path, and the merge flow path are config-
ured by pipes provided outside the casing.

14. The screw compressor of any one of claims 1 to 12,
wherein the low-pressure flow path, the high-pres-
sure flow path, and the merge flow path are config-
ured by components inside the casing.

15. The screw compressor of any one of claims 1 to 14,
wherein the pressure switching mechanism is an on-
off valve provided in each of the low-pressure flow
path and the high-pressure flow path.
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16. The screw compressor of any one of claims 1 to 15,
wherein the pressure switching mechanism is a so-
lenoid valve.

17. A refrigeration cycle device comprising the screw
compressor of any one of claims 1 to 16.
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