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(54) SCREW COMPRESSOR HAVING SLIDE VALVE WITH FLEXIBLE VOLUME RATIO

(57) Disclosed is a screw compressor having a slide
valve with a flexible volume ratio, which includes: a cas-
ing, a screw, an air entry, an air outlet, a slide valve, a
first air cylinder and a second air cylinder. The slide valve
is disposed between the first air cylinder and the second
air cylinder, and includes a slide valve main body. Two
ends of the slide valve are respectively a first end surface
and a second end surface, and the first end surface and
the second end surface seal the first air cylinder and the
second air cylinder respectively. The first air cylinder is

connected to the air outlet of the compressor through a
first connection pipe, and the second air cylinder is con-
nected to a last closed spiral flute trough a second con-
nection pipe. The slide valve searches for balance under
the driving of pressures in the first air cylinder and the
second air cylinder. The screw compressor having a slide
valve with a flexible volume ratio provided by the present
invention can enable the volume ratio of the compressor
to be automatically adjusted to an optimal state, thus re-
ducing power consumption and noise.



EP 2 662 569 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

Background of the Present Invention

Field of Invention

[0001] The present invention relates to a screw compressor in the field of compressor technologies, and more partic-
ularly to a screw compressor having a slide valve with a flexible volume ratio.

Description of Related Arts

[0002] A twin-screw compressor is formed by a pair of male and female screws parallel to and engaged with each
other, and is the most widely applied kind of compressor among rotary compressors.
[0003] An indicator diagram of a screw compressor in ideal working conditions is shown in Fig. 1, where a shaded
part indicates power consumption during one cycle. However, when actual working conditions of the screw compressor
are different from the ideal working conditions (especially, when a great difference exists), a pressure at a compression
end does not match an exhaust pressure, which likely incurs over-compression (delay in opening results in excessive
compression) or under-compression (opening prematurely results in insufficient compression). In the ideal working
conditions, an optimal volume ratio of the screw compressor is achieved. As shown in Fig. 4, the volume ratio of the
screw compressor is equal to Vmax/Vcompression end.
[0004] Referring to Fig. 2, Fig. 2 is an indicator diagram of a screw compressor in the case of over-compression. In
the case of over-compression, the screw compressor additionally consumes part of power. Besides, when the screw
compressor is opened, since a pressure in a spiral flute of the screw compressor is higher that an outside pressure, the
noise may be increased at the same time.
[0005] Referring to Fig. 3, Fig. 3 is an indicator diagram of a screw compressor in the case of under-compression. In
the case of under-compression, the screw compressor also additionally consumes part of power. Besides, when the
screw compressor is opened, since a pressure in a spiral flute of the screw compressor is lower that an outside pressure,
air may  enter the screw compressor from the outside, and the noise is also increased at the same time.
[0006] The screw compressors in the prior art all have the foregoing problems.

Summary of the Present Invention

[0007] A technical problem to be solved by the present invention is to provide a screw compressor having a slide valve
with a flexible volume ratio, so that the volume ratio of the screw compressor may be automatically adjusted to an optimal
state, and power consumption and noise are reduced.
[0008] In order to solve the technical problem, the present invention adopts the following technical solutions.
[0009] A screw compressor having a slide valve with a flexible volume ratio comprises a casing, a screw, an air entry,
an air outlet, a slide valve, a first air cylinder and a second air cylinder.
[0010] The slide valve is disposed between the first air cylinder and the second air cylinder.
[0011] The slide valve comprises a slide valve main body, and two ends of the slide valve main body are respectively
a first end surface and a second end surface; sectional areas of the first end surface, the second end surface and the
slide valve main body are the same, and the first end surface and the second end surface seal the first air cylinder and
the second air cylinder respectively.
[0012] The first air cylinder is connected to the air outlet of the compressor through a first connection pipe, and in the
first air cylinder, a pressure generated by the first end surface corresponds to an exhaust pressure. The second air
cylinder is connected to a last closed spiral flute through a second connection pipe, and in the second air cylinder, a
pressure generated by the second end surface corresponds to a pressure at a compression end of the compressor, that
is, an average pressure in the last closed spiral flute before the compressor exhausts.
[0013] The slide valve searches for balance under the driving of pressures in the first air cylinder and the second air
cylinder, so as to achieve an optimal volume ratio of the compressor.
[0014] If the pressure generated by the first end surface is greater than that generated by the second end surface,
that is, the exhaust pressure is greater than the pressure at the compression end of the compressor, the slide valve
moves towards the second air cylinder, so  as to increase the pressure at the compression end of the compressor.
[0015] If the pressure generated by the first end surface is less than that generated by the second end surface, that
is, the exhaust pressure is less than the pressure at the compression end of the compressor, the slide valve moves
towards the first air cylinder, so as to decrease the pressure at the compression end of the compressor.
[0016] An elastic mechanism is disposed in the second air cylinder. One end of the elastic mechanism is connected
to the second air cylinder, and the other end is connected to the second end surface. The elastic mechanism ensures
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unloading and starting of the compressor.
[0017] A screw compressor having a slide valve with a flexible volume ratio comprises a casing, a screw, an air entry,
an air outlet, a slide valve, a first air cylinder and a second air cylinder.
[0018] The slide valve is disposed between the first air cylinder and the second air cylinder.
[0019] The slide valve comprises a slide valve main body, and two ends of the slide valve main body are respectively
a first end surface and a second end surface, wherein the first end surface and the second end surface seal the first air
cylinder and the second air cylinder respectively.
[0020] The first air cylinder is connected to the air outlet of the compressor through a first connection pipe, and the
second air cylinder is connected to a last closed spiral flute through a second connection pipe.
[0021] The slide valve searches for balance under the driving of pressures in the first air cylinder and the second air
cylinder.
[0022] As a preferred solution of the present invention, sectional areas of the first end surface, the second end surface
and the slide valve main body are the same, or not the same, or different from one another.
[0023] As a preferred solution of the present invention, the first air cylinder is connected to the air outlet of the compressor
through a first connection pipe, and in the first air cylinder, a pressure generated by the first end surface is in direct
proportion to an exhaust pressure; the second air cylinder is connected to a last closed spiral flute through a second
connection pipe, and in the second air cylinder, a pressure generated by the second end surface is in direct proportion
to a pressure at a compression end of the compressor, that is, in direct proportion to an average pressure in the last
closed spiral flute before the compressor exhausts.
[0024] As a preferred solution of the present invention, if the pressure generated by the first end surface is greater
than that generated by the second end surface, the slide valve moves towards the second air cylinder, so as to increase
the pressure at the compression end of the compressor; if the pressure generated by the first end surface is less than
that generated by the second end surface, the slide valve moves towards the first air cylinder, so as to decrease the
pressure at the compression end of the compressor.
[0025] As a preferred solution of the present invention, an elastic mechanism is disposed in the second air cylinder,
wherein one end of the elastic mechanism is connected to the second air cylinder, and the other end is connected to
the second end surface; the elastic mechanism ensures unloading and starting of the compressor.
[0026] As a preferred solution of the present invention, the slide valve is disposed on one side of the screw.
[0027] As a preferred solution of the present invention, the screw compressor is a twin-screw compressor or a tri-rotor
screw compressor.
[0028] The beneficial effect of the present invention lies in that, the screw compressor having a slide valve with a
flexible volume ratio provided by the present invention enables the volume ratio of the screw compressor to be auto-
matically adjusted to an optimal state, and reduces power consumption and noise.
[0029] The slide valve disposed in the screw compressor may adjust the pressures of the first air cylinder and the
second air cylinder according to the exhaust pressure and the pressure at the compression end of the compressor, so
that the exhaust pressure matches the pressure at the compression end of the compressor. If the pressure generated
by the first end surface is greater than that generated by the second end surface, the slide valve moves towards the
second air cylinder, so as to increase the pressure at the compression end of the compressor; if the pressure generated
by the first end surface is less than that generated by the second end surface, the slide valve moves towards the first
air cylinder, so as to decrease the pressure at the compression end of the compressor, thus ensuring that the screw
compressor may automatically adjust the volume ratio of the compressor in any working conditions, and achieving the
optimal volume ratio.
[0030] In addition, an elastic mechanism is disposed in the second air cylinder, enabling the slide valve to always be
close to the first air cylinder (that is, an air suction end) before the screw compressor is started, so that the volume ratio
is the lowest and the screw compressor can be easily started.

Brief Description of the Drawings

[0031]

Fig. 1 is an indicator diagram of a screw compressor in ideal working conditions.

Fig. 2 is an indicator diagram of a screw compressor in the case of over-compression.

Fig. 3 is an indicator diagram of a screw compressor in the case of under-compression.

Fig. 4 is a schematic view of volume change in one cycle of the screw compressor.
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Fig. 5 is a schematic structural view of a screw compressor.

Meanings of the numerals:

[0032]

Detailed Description of the Preferred Embodiments

[0033] The preferred embodiments of the present invention are described in detail in the following with reference to
the accompanying drawings.

Embodiment 1

[0034] Referring to Fig. 5, the present invention discloses a screw compressor having a slide valve with a flexible
volume ratio, which includes: a casing 1, a screw 2, an air entry, an air outlet 6, a slide valve 3, a first air cylinder 4, a
second air cylinder 5, and the slide valve 3 is disposed between the first air cylinder 4 and the second air cylinder 5. In
addition, the slide valve 3 may be disposed on one side of the screw 2.
[0035] In this embodiment, the screw compressor is a twin-screw compressor, and definitely, the present invention
may also be used in a tri-screw compressor.
[0036] The slide valve 3 includes a slide valve main body 30, and two ends of the slide valve main body 30 are
respectively a first end surface 31 and a second end surface 32. In this embodiment, a sectional area S1 of the first end
surface 31, a sectional area S2 of the second end surface 32 and a sectional area S3 of the slide valve main body 30
are the same. The first end surface 31 and the second end surface 32 respectively seal the first air cylinder 4 and the
second air cylinder 5.
[0037] The first air cylinder 4 is connected to the air outlet of the compressor through a first connection pipe 33, and
in the first air cylinder 4, a pressure generated by the first end surface 31 corresponds to an exhaust pressure. The
second air cylinder 5 is connected to a last closed spiral flute of the screw compressor through a second connection
pipe 34, and in the second air cylinder 5, a pressure generated by the second end surface 32 corresponds to a pressure
at a compression end of the compressor, that is, an average pressure in the last closed spiral flute before the compressor
exhausts.
[0038] The slide valve 3 searches for balance under the driving of the first air cylinder 4 and the second air cylinder
5, so as to achieve an optimal volume ratio of the compressor. If the pressure generated by the first end surface 31 is
greater than that generated by the second end surface 32, that is, the exhaust pressure is greater than the pressure at
the compression end of the compressor, the slide valve 3 moves towards the second air cylinder 5, so as to increase
the pressure at the compression end of the compressor. If the pressure generated by the first end surface 31 is less
than that generated by the second end surface 32, that is, the exhaust pressure is less than the pressure at the com-
pression end of the compressor, the slide valve 3 moves towards the first air cylinder 4, so as to decrease the pressure
at the compression end of the compressor.
[0039] In addition, an elastic mechanism, spring 35, is disposed in the second air cylinder 5, where one end of the
spring 35 is connected to the second air cylinder 5, and the other end is connected to the second end surface 32, so
that the slide valve is always close to the first air cylinder (that is, an air suction end) before the screw compressor is
started, and in this way the volume ratio is the lowest and the screw compressor can be easily started.

Embodiment 2

[0040] In this embodiment, the sectional area of a first end surface, the sectional area of a second end surface and
the sectional area of a slide valve main body are the same, or not the same, or different from one another..
[0041] This embodiment provides a screw compressor having a slide valve with a flexible  volume ratio, which includes
a casing, a screw, an air entry, an air outlet, a slide valve, a first air cylinder and a second air cylinder. The slide valve
is disposed between the first air cylinder and the second air cylinder. The slide valve includes the slide valve main body,

1. Casing 2. Screw
3. Slide valve 31. First end surface
32. Second end surface 33. First connection pipe

34. Second connection pipe 35. Spring
4. First air cylinder 5. Second air cylinder
6. Air outlet
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and two ends of the slide valve main body are respectively the first end surface and the second end surface, where the
first end surface and the second end surface seal the first air cylinder and the second air cylinder respectively. The first
air cylinder is connected to the air outlet of the compressor through a first connection pipe, and the second air cylinder
is connected to a last closed spiral flute through a second connection pipe. The slide valve searches for balance under
the driving of pressures in the first air cylinder and the second air cylinder.
[0042] Preferably, the first air cylinder is connected to the air outlet of the compressor through the first connection
pipe, and in the first air cylinder, a pressure generated by the first end surface is in direct proportion to an exhaust
pressure; the second air cylinder is connected to the last closed spiral flute through the second connection pipe, and in
the second air cylinder, a pressure generated by the second end surface is in direct proportion to a pressure at a
compression end of the compressor, that is, the pressure generated by the second end surface is in direct proportion
to an average pressure in the last closed spiral flute before the compressor exhausts.
[0043] If the pressure generated by the first end surface is greater than that generated by the second end surface,
the slide valve moves towards the second air cylinder, so as to increase the pressure at the compression end of the
compressor; if the pressure generated by the first end surface is less than that generated by the second end surface,
the slide valve moves towards the first air cylinder, so as to decrease the pressure at the compression end of the
compressor.
[0044] To sum up, the screw compressor having a slide valve with a flexible volume ratio provided by the present
invention enables the volume ratio of the compressor to be automatically adjusted to an optimal state, thus reducing
power consumption and noise.
[0045] The slide valve disposed in the screw compressor may adjust the pressures of the first air cylinder and the
second air cylinder according to the exhaust pressure and the pressure at the compression end of the compressor, so
that the exhaust pressure matches the pressure at the compression end of the compressor. If the pressure generated
by the first end surface is greater than that generated by the second end surface, the slide valve moves towards the
second air cylinder, so as to increase the pressure at the compression end of the compressor; if the pressure generated
by the first end surface is less than that generated by the second end  surface, the slide valve moves towards the first
air cylinder, so as to decrease the pressure at the compression end of the compressor, thus ensuring that the screw
compressor may automatically adjust the volume ratio of the compressor in any working conditions, and achieving the
optimal volume ratio.
[0046] In addition, an elastic mechanism is disposed in the second air cylinder, so that the slide valve is always close
to the first air cylinder (that is, the air suction end) before the screw compressor is started, and in this way the volume
ratio is the lowest and the screw compressor can be easily started.
[0047] The description and application of the present invention here are merely for exemplary purpose, and are not
intended to limit the scope of the present to the above embodiments. The variations and modifications of the embodiments
disclosed herein are possible, and for persons with ordinary skill in the art, the replacement of the embodiments and
various equivalent parts are publicly known. It should be clear to persons skilled in the art that, the present invention
may be implemented through other forms, structures, arrangements, proportions and other components, materials and
parts without departing from the spirit and essential features of the present invention. Other deformations and variations
may be made to the embodiments disclosed here without departing from the scope and spirit of the present invention.

Claims

1. A screw compressor having a slide valve with a flexible volume ratio, wherein the screw compressor comprises a
casing, a screw, an air entry, an air outlet, a slide valve, a first air cylinder and a second air cylinder;
the slide valve is disposed between the first air cylinder and the second air cylinder; the slide valve comprises a
slide valve main body, and two ends of the slide valve main body are respectively a first end surface and a second
end surface; sectional areas of the first end surface, the second end surface and the slide valve main body are the
same, and the first end surface and the second end surface seal the first air cylinder and the second air cylinder
respectively;
the first air cylinder is connected to the air outlet of the compressor through a first connection pipe, and in the first
air cylinder, a pressure generated by the first end surface corresponds to an exhaust pressure; the second air
cylinder is connected to a last closed spiral flute through a second connection pipe, and in the second air cylinder,
a pressure generated by the second end surface corresponds to a pressure at a compression end of the compressor,
that is, an average pressure in the last closed spiral flute before the compressor exhausts;
the slide valve searches for balance under the driving of pressures in the first air cylinder and the second air cylinder,
so as to achieve an optimal volume ratio of the compressor;
if the pressure generated by the first end surface is greater than that generated by the second end surface, that is,
the exhaust pressure is greater than the pressure at the compression end of the compressor, the slide valve moves
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towards the second air cylinder, so as to increase the pressure at the compression end of the compressor;
if the pressure generated by the first end surface is less than that generated by the second end surface, that is, the
exhaust pressure is less than the pressure at the compression end of the compressor, the slide valve moves towards
the first air cylinder, so as to decrease the pressure at the compression end of the compressor; and
an elastic mechanism is disposed in the second air cylinder, wherein one end of the elastic mechanism is connected
to the second air cylinder, and the other end is connected to the second end surface; the elastic mechanism ensures
unloading and starting of the compressor.

2. A screw compressor having a slide valve with a flexible volume ratio, wherein the screw compressor comprises a
casing, a screw, an air entry, an air outlet, a slide valve, a first air cylinder and a second air cylinder;
the slide valve is disposed between the first air cylinder and the second air cylinder; the slide valve comprises a
slide valve main body, and two ends of the slide valve main body are respectively a first end surface and a second
end surface; the first end surface and the second end surface respectively seal the first air cylinder and the second
air cylinder;
the first air cylinder is connected to the air outlet of the compressor through a first connection pipe, and the second
air cylinder is connected to a last closed spiral flute through a second connection pipe; and
the slide valve searches for balance under the driving of pressures in the first air cylinder and the second air cylinder.

3. The screw compressor having a slide valve with a flexible volume ratio as in claim 2, wherein,
sectional areas of the first end surface, the second end surface and the slide valve main body are the same, or not
the same, or different from one another.

4. The screw compressor having a slide valve with a flexible volume ratio as in claim 2, wherein,
the first air cylinder is connected to the air outlet of the compressor through the first connection pipe, and in the first
air cylinder, a pressure generated by the first end surface is in direct proportion to an exhaust pressure; and
the second air cylinder is connected to the last closed spiral flute through the second connection pipe, and in the
second air cylinder, a pressure generated by the second end surface is in direct proportion to a pressure at a
compression end of the compressor, that is, in direct proportion to an average pressure in the last closed spiral flute
before the compressor exhausts.

5. The screw compressor having a slide valve with a flexible volume ratio as in claim 2, wherein,
if a pressure generated by the first end surface is greater than that generated by the second end surface, the slide
valve moves towards the second air cylinder, so as to increase a pressure at a compression end of the compressor;
and
if the pressure generated by the first end surface is less than that generated by the second end surface, the slide
valve moves towards the first air cylinder, so as to decrease the pressure at the compression end of the compressor.

6. The screw compressor having a slide valve with a flexible volume ratio as in claim 2, wherein,
an elastic mechanism is disposed in the second air cylinder, one end of the elastic mechanism is connected to the
second air cylinder, and the other end is connected to the second end surface; the elastic mechanism ensures
unloading and starting of the compressor.

7. The screw compressor having a slide valve with a flexible volume ratio as in claim 2, wherein,
the slide valve is disposed on one side of the screw.

8. The screw compressor having a slide valve with a flexible volume ratio as in claim 2, wherein,
the screw compressor is a twin-screw compressor or a tri-rotor screw compressor.
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