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Description

[0001] This application claims the benefit of Chinese
Patent Application No. 202310761261.4 filed on Jun. 26,
2023 and entitled "SCREW COMPRESSOR, DEVICE
WITH SCREW COMPRESSOR AND USE METHOD",
the disclosures of which are incorporated by reference
herein in their entirety

TECHNICAL FIELD

[0002] The present disclosure relates to the technical
field of compressor, and in particular, relates to a screw
compressor, a device with screw compressor and use
method.

BACKGROUND

[0003] Screw compressor is a type of positive displa-
cement compressor, typically classified into two cate-
gories: oil-injected screw compressor and oil-free screw
compressor. The oil-injected screw compressor is pri-
marily used for gas boosting in the fields of air and
refrigeration, the working media of the oil-injected screw
compressor is friendly; the oil-free screw compressor is
usually used for process gas boosting in the fields of
petrochemical, natural gas, marine, electronic and food,
the working media of the oil-free screw compressor is
usually flammable and explosive gas, the application
environment is special, and often requires customized
design. Among them, the oil-free screw compressor is
divided into two types: liquid spray and dry type, the liquid
spray oil-free screw compressor is designed to meet the
requirement of large-scale petrochemical equipment, by
spraying water or diesel oil into the medium gas during
the pressurization process for cooling, allowing for high
pressure ratios in a single stage; the dry type oil-free
screw compressor is to ensure the purity of the medium
gas, without spraying any cooling liquid on the medium,
the process of pressurization can realize high-purity
compression of the gas, the dry type oil-free screw com-
pressor has currently become the preferred compressor
model in food, electronics , natural gas liquefaction and
other fields.

[0004] In the dry type oil-free screw compressor, in
order to ensure the medium gas is not polluted, there
is no liquid cooling or sealing between the rotors, the
leakage loss is relatively large, in order to ensure a
certain volumetric efficiency, it is necessary to increase
the rotational speed and reduce the leakage volume.
Therefore, the most significant characteristic of the dry
type oil-free screw compressor is high rotatioinal speed,
the high rotational speed will result in high temperature of
the medium gas, thus leads to the deformation of the
shell.

[0005] Itcan be seen that although the dry type oil-free
screw compressor unithas been broadly used in industry,
in the field of the high-purity gas boosting, the existing
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structure cannot meet the application requirements, sig-
nificant challenge still exists in terms of shell cooling and
other aspects.

BRIEF SUMMARY OF THE INVENTION

[0006] The embodiment of the presentapplication pro-
vides a screw compressor, a device with screw compres-
sor and use method, to improve the cooling efficiency of
the screw compressor.

[0007] The embodiment ofthe presentapplication pro-
vides a screw compressor, comprises a main body, a
screw and a cooling structure, the main body is provided
with a screw working chamber; the screw has a helical
section, the helical section is disposed in the screw work-
ing chamber; the cooling structure is disposed on the
outer side of the main body, so as to form a cooling
chamber between the main body and the cooling struc-
ture, the cooling chamber is configured to introduce cool-
ing medium, and the projection of the cooling chamber in
the radial direction of the screw covers at least a part of
the helical section.

[0008] In some embodiments, the cooling structure
comprises a chamber body and a sealing plate; the
chamber body is disposed on the outer side of the main
body, and a plurality of hollowed out portions are dis-
posed at intervals on the chamber body, the hollowed out
portion penetrate the chamber body along the radial
direction of the screw, the cooling chamber comprises
a space between the chamber body and the main body
and a space inside the hollowed out portion; the sealing
plate is disposed at one side of the chamber body away
from the screw, and the sealing plate is installed on the
chamber body to close one side of the hollowed out
portion away from the screw.

[0009] Insome embodiments, the chamber body com-
prises a bottom connection surface and a side connec-
tion surface, the bottom connection surface is disposed
at the bottom of the main body, the side connection
surface is disposed on the lateral side of the main body
in the radial direction, the bottom connection surface and
the side connection surface are both provided with the
hollowed out portion.

[0010] Insomeembodiments, the screw compressoris
further provided with a cooling liquid circulation pipeline,
the sealing plate is provided with a first opening and a
second opening, the first opening and the second open-
ing communicate with the cooling chamber, and the cool-
ing chamber is configured in the cooling liquid circulation
pipeline through the first opening and the second open-
ing.

[0011] In some embodiments, the main body is pro-
vided with an anchor, an anchor bolt hole is disposed on
the anchor, the anchor bolt hole penetrates the anchor
vertically, and the anchor bolt hole extends along the axial
direction of the screw to have a first length in the axial
direction.

[0012] In some embodiments, the main body com-
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prises an inlet end seat and an exhaust end seat sequen-
tially connected along the axial direction of the screw, the
screw comprises a first screw and a second screw, the
inletend seat is provided with a first bearing chamber; the
exhaust end seat is provided with a second bearing
chamber, the screw working chamber is disposed in
the exhaust end seat; one of the first screw and the
second screw is provided with a female rotor, the other
one is provided with a male rotor, the female rotor and the
male rotor mesh with each other, and the position where
the female rotor and the male rotor mesh with each other
is the helical section, the two ends of the first screw and
the second screw are rotatably fitted in the first bearing
chamber and the second bearing chamber.

[0013] In some embodiments, the gear ratio between
the female rotor and the male rotor ranges from 3:4 to 3:5,
the single-stage compression ratio of the screw compres-
sor does not exceed 4.

[0014] In some embodiments, the inlet end seat is
provided with a first anchor bolt hole, the first anchor bolt
hole penetrates the inlet end seat vertically, and the first
ancho bolt hole extends along the axial direction of the
screw; and/or, the exhaust end seat is provided with a
second anchor bolt hole, the second anchor bolt hole
penetrates the exhaust end seat vertically, and the sec-
ond ancho bolt hole extends along the axial direction of
the screw.

[0015] Insome embodiments, a first connecting flange
is disposed on the inlet end seat, the first connecting
flange is provided with an inlet, the inlet faces the radial
direction of the screw; a second connecting flange is
disposed on the exhaust end seat, the second connect-
ing flange is provided with an outlet, the outlet faces the
radial direction of the screw.

[0016] In some embodiments, the screw compressor
further comprises an exhaust end cover, the exhaust end
cover is disposed on one end of the exhaust end seat
away from the inlet end seat, a connecting end face is
disposed on one side of the exhaust end cover away from
the exhaust end seat, the connecting end face is config-
ured to connect with a driving mechanism.

[0017] In some embodiments, the screw compressor
further comprises a coupling and a coupling guard, the
coupling is disposed in the coupling guard, the coupling
guard comprises a first end and a second end opposite to
each other, the connecting end face is further provided
with a hole, the screw passes through the hole and is
connected to the coupling, wherein, a first positioning
step is disposed on the first end, the first positioning step
is sleeved at the connecting end face; and/or, a second
positioning step is disposed on the second end, and the
second positioning step is sleeved at the driving mechan-
ism.

[0018] Correspondingly, the embodiment of the pre-
sent application further provides a device, the device
comprises the above-mentioned screw compressor
and a driving mechanism, the driving mechanism is
connected to the screw of the screw compressor.
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[0019] Correspondingly, the embodiment of the pre-
sent application further provides a use method of the
screw compressor mentioned above, the use method
comprises, introducing the cooling medium into the cool-
ing chamber, and allowing the cooling medium to flow
between the hollowed out portions in the cooling cham-
ber, so as to cool the main body of the screw compressor.

BENEFICIAL EFFECT

[0020] The embodiment ofthe presentapplication pro-
vides a screw compressor, a device with the screw com-
pressor and a use method of the screw compressor, a
cooling structure is disposed in the screw compressor,
hollowed out portions are disposed on the chamber body
of the cooling structure, the chamber body is provided
with a solid structure between the hollowed out portions,
therefore the structural strength of the chamber body is
enhanced, at the same time, the chamber body is also
divided into a plurality of interconnected independent
hollowed out portions, the cooling medium can pass
through the independent hollowed out portions in se-
quent, ensures that the cooling medium can circulate
to all portions of the chamber body, and contributes to
increase the flow rate and uniformity of flow of the cooling
medium, and enhances the cooling effect, and then
effectively controls the deformation of the shell caused
by temperature.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] In order to more clearly illustrate the technical
solutions of the embodiments of the present application,
the accompanying drawings required in the description of
the embodiments are briefly described below, obviously,
the accompanying drawings in the following description
are some embodiments of the present application, for
those of ordinary skill in the art, other accompanying
drawings can be obtained according to these accompa-
nying drawings without exerting creative efforts.

FIG. 1 exemplarily illustrates a structural schematic
diagram of a screw compressor;

FIG. 2 exemplarily illustrates a structural schematic
diagram of a screw compressor from another per-
spective;

FIG. 3 exemplarily illustrates a structural schematic
diagram of an inlet end seat;

FIG. 4 exemplarily illustrates a structural schematic
diagram of an inlet end seat from another perspec-
tive;

FIG. 5 exemplarily illustrates a structural schematic
diagram of an inlet end cover;

FIG. 6 exemplarily illustrates a structural schematic
diagram of an exhaust end seat;

FIG. 7 exemplarily illustrates a structural schematic
diagram of an exhaust end seat from another per-
spective;
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FIG. 8 exemplarily illustrates a structural schematic
diagram of a sealing plate disposed on the lateral
side;

FIG. 9 exemplarily illustrates a structural schematic
diagram of a sealing plate disposed on the bottom;
FIG. 10 exemplarily illustrates a structural schematic
diagram of a screw compressor with a coupling
guard;

FIG. 11 exemplarily illustrates a structural schematic
diagram of an exhaust end cover;

FIG. 12 exemplarily illustrates a structural schematic
diagram of a coupling guard;

FIG. 13 exemplarily illustrates a structural schematic
diagram of a screw;

FIG. 14 exemplarily illustrates a structural schematic
diagram of a synchronous gear.

[0022] Reference signs of main components in this
application: main body-10, inlet end seat-100, air inlet
port-110, first bearing chamber-120, balance air
port-130, low-pressure sealing gas inlet-140, low-pres-
sure end lubricating oil inlet-150, bearing oil return
port-160, low-pressure end bearing temperature mea-
suring port-170, first anchor bolt hole-180, inlet end cov-
er-190, synchronous gear oil inlet-191, balance plate
hole-192, tail cover-193, exhaust end seat-200, exhaust
port-210, second bearing chamber-220, sealing balance
chamber-230, high-pressure end sealing gas inlet-240,
high-pressure end lubricating oil inlet-250, screw working
chamber-260, high-pressure end bearing temperature
measuring port-270, second anchor bolt hole-280, ex-
haust end cover-290, shaft hole-291, connecting end
face-292, support point-293, oil return port-294,
screw-300, first screw-310, second screw-320, chamber
body-400, bottom connection surface-410, side connec-
tion surface-420, hollowed out portion-430, sealing
plate-500, opening-510, coupling guard-600, first
end-610, first positioning step-611, second end-620, sec-
ond positioning step-621, synchronous gear-700, bull
gear-710, pinion gear-720.

IMPLEMENTATIONS OF THIS APPLICATION

[0023] The following will clearly and completely de-
scribe the technical solutions in the embodiments of
the application with reference to the drawings in the
embodiments of the application. Apparently, the de-
scribed embodiments are only some of the embodiments
of the application, not all of them. Based on the embodi-
ments in this application, all other embodiments obtained
by those skilled in the art without making creative efforts
belong to the scope of protection of this application. In
addition, it should be understood that the specific imple-
mentations described here are only used to illustrate and
explain the present application, and are not intended to
limit the present application. In this application, unless
stated otherwise, the used orientation words such as
"up", "down", "left", and "right" usually refer to the upper,
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lower, and left sides in the actual use or working state of
the device. and right, specifically the direction of the
drawing in the attached drawing.

[0024] In addition, the terms "first" and "second" are
used for descriptive purposes only, and cannot be inter-
preted as indicating or implying relative importance or
implicitly specifying the quantity of indicated technical
features. Thus, the features defined as "first" and "sec-
ond" may explicitly or implicitly include at least one of
these features.

[0025] The present application provides a screw com-
pressor, a device with the screw compressor and use
method, which will be described in detail below. It should
be noted that the description order of the following em-
bodiments is not intended to limit the preferred order of
the embodiments of the present application. And in the
following embodiments, the description of each embodi-
ment has its own focus, and for the part not described in
detail in a certain embodiment, the relevant descriptions
of other embodiments can be referred to.

[0026] The embodiments of the present application
provide a screw compressor, here, the screw compressor
comprises a stationary component and a rotating com-
ponent. Wherein, please refer to FIG. 1 and FIG. 2, the
stationary component is the main body 10 of the screw
compressor, the stationary component mainly comprises
an inlet end seat 100 and an exhaust end seat 200, the
rotating component mainly comprises a screw 300. Here,
the main body 10 is a two-stage structure consisting of
the inlet end seat 100 and the exhaust end seat 200, this
structure helps ensure the concentricity of the screw
compressor, reduces machining and assembly errors,
and also helps simplify the assembly process. Certainly,
in other embodiments, the structure of the main body 10
is not limited to this, and the example in this embodiment
dores not constitute undue limitations to the structure of
the main body 10.

[0027] In addition, in the embodiments of the present
application, the screw compressor adapts two-stage
structure, helps ensure the concentricity, reduces ma-
chining and assembly errors, and also helps simplify the
assembly process.

[0028] The anchor bolt hole of the screw compressor
can be designed as an oversized circular hole or an
elongated hole, so as to release the displacement
caused by thermal expansion in the screw compressor,
helps to reduce the stress concentration, improve the
reliability of the device.

[0029] A couplingguard and a connecting end face can
be disposed on the exhaust end cover of the exhaust end
seat, to achieve the safe protection of the high-speed
coupling and ensure the alignment between the com-
pressor and the driving structure.

[0030] Here, in order to facilitate the explanation of the
positional relationship between various components, in
the embodiments of the present application, the screw
300 is defined to have an axis, and with respect to the
screw 300 and its axis are defined to have axial direction,



7 EP 4 538 533 A1 8

radial direction, and circumferential direction. Here, the
axial direction refers to the direction along the extension
of the axis, radial direction refers to the direction perpen-
dicular to the axis, and circumferential direction refers to
the direction along the circular line extending concentri-
cally around the axis. In the embodiments comprising
multiple screws 300, for example, the embodiment of the
screw 300 comprising a first screw 310 and a second
screw 320, the axes of each screw 300 are parallel, and
one of the screws 300 can be configured to define the
aforementioned directions, for example, the second
screw 320, which is connected to the driving mechanism
such as a motor, can be configured to define the afore-
mentioned directions, therefore, the aforementioned axis
can refer to the axis of the second screw 320, certainly,
the examples provided in this embodiment do not con-
stitute undue limitations to the present application.
[0031] Here, please referto FIG. 3 and FIG. 4, the inlet
end seat 100 is provided with an air inlet port 110, the air
inlet port 110 is primarily configured to introduce the
compressed gas into the screw compressor, ensuring
smooth air inlet of the compressor. In some embodi-
ments, the air inlet port 110 faces the radial direction,
for example, the air inlet port 110 can be disposed above
the inlet end seat 100, enables the beneficial effect of
facilitating the pipeline connecting. It can be understood
that, in the embodiments of the present application, un-
less otherwise specified, extending along a certain direc-
tion or facing a certain direction refers to extending in a
direction that is parallel to or coincident with the direction
or facing a direction parallel to or coincident with the
direction. For example, the air inlet port 110 at here faces
the radial direction, which refers to the air inlet port 110
faces a direction parallel to or coincident with the radial
direction.

[0032] Meanwhile, the inlet end seat 100 is provided
with a first bearing chamber 120, the first bearing cham-
ber 120 is configured to rotatably connect to the afore-
mentioned screw 300, for example, a bearing can be
disposed in the first bearing chamber 120 to facilitate the
connection with the screw 300. Please refer to FIG. 3, in
the embodiments where the first screw 310 and the
second screw 320 are disposed, correspondingly, the
first bearing chamber 120 is two adjacent accommodat-
ing spaces, the two adjacent accommodating spaces can
be connected or disconnected, it can also be understood
that in other embodiments, the first bearing chamber 120
can be designed as a single integrated space to accom-
modate and assemble the screw 300, the example in this
embodiment does not constitute undue limitations to the
first bearing chamber 120.

[0033] In addition, in order to achieve corresponding
function and technical effect, corresponding component
and structure can be additionally disposed on the inlet
end seat 100. For example, in some embodiments, a
balance chamber can be disposed in the inlet end seat
100, the balance chamber is connected to the airinlet port
110, for example, the balance chamber is provided with a
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balance air port 130, the balance air port 130 is disposed
atone side of the airinlet port 110 and connected to the air
inlet port 110. The balance chamber here is configured to
connectto the sealing balance chamber 230 disposed on
the exhaust end seat 200 (please refer to FIG. 7), to
reduce the pressure of the sealing balance chamber 230
disposed on the exhaust end seat 200, it can be under-
stood that connecting to the sealing balance chamber
230 is not only limited here, in other embodiments, the
balance chamber can be connected to other positions,
the example in this embodiment does not constitute
undue limitations to the present application.

[0034] Insome embodiments, in order to achieve seal-
ing effect, please refer to FIG. 3 and FIG. 4, a low-
pressure sealing gas inlet 140 can be disposed on the
two sides of the inlet end seat 100, to inject nitrogen or
other gases into the inlet end seat 100 as sealing gas.
[0035] In some embodiments, in order to achieve lu-
brication effect, please refer to FIG. 3 and FIG. 4, a low-
pressure end lubricating oil inlet 150 can be disposed on
the two sides of the inlet end seat 100, the low-pressure
end lubricating oil inlet 150 is connected to the bearing
disposed in the inlet end seat 100, to supply oil to the
bearing. Optionally, a bearing oil return port 160 can also
be disposed below the inlet end seat 100 for the outflow of
lubricating oil, and the bearing oil return port 160 may also
be connected to the low-pressure end lubricating oil inlet
150 through a pipeline to form a circulation circuit and
realize the reuse of lubricating oil.

[0036] In some embodiments, in order to monitor the
running state of the bearing in real time, a low-pressure
end bearing temperature measuring port 170 can be
disposed on the inlet end seat 100, the temperature
measuring component can be extended into the position
in the inlet end seat 100 where the bearing is disposed
through the low-pressure end bearing temperature mea-
suring port 170, to perform temperature detection.
[0037] Insome embodiments, please referto FIG. 3, a
first anchor is disposed on the inlet end seat 100, a first
anchor bolt hole 180 is disposed on the first anchor, the
first anchor bolt hole 180 is usually disposed on the
anchor at the bottom of the inlet end seat 100, the first
anchor bolt hole 180 penetrates the first anchor vertically,
and the first anchor bolt hole 180 extends along the axial
direction of the screw 300. That is to say, the first anchor
bolt hole 180 has a first length on the axial direction, the
first length is longer than the length of the anchor bolt,
therefore, the first anchor bolt hole 180 can accommo-
date the potential slippage of the inlet end seat 100 under
certain conditions due to thermal expansion and contrac-
tion. Exemplarily, the first anchor bolt hole 180 can be an
oversized circular hole or an elongated hole or the like.
[0038] Insomeembodiments, pleaserefertoFIG.5,an
inlet end cover 190 can also be disposed. Please refer to
FIG. 1, the inlet end cover 190 can be disposed on one
end of the inlet end seat 100 away from the exhaust end
seat 200. Please continue to refer to FIG. 5, a synchro-
nous gear oil inlet 191 can be disposed on the inlet end
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cover 190, to facilitate lubrication and cooling of the inlet
oil. A balance plate hole 192 can also be disposed on the
inlet end cover 190, to facilitate the installation of the
balance plate. In addition, the rotation direction of the
rotor can also be marked on the inlet end cover 190, to
facilitate the users to install and observe. And, please
refer to FIG. 2, a tail cover 191 can also be disposed on
one end of the inlet end cover 190 away from the inlet end
seat 100, the tail cover 191 can shield and protect the first
bearing chamber 120 and the surrounding components.
[0039] PleaserefertoFIG .1, the exhaustend seat200
of the main body 10 is disposed on one side of the inlet
end seat 100 along the axial direction, the exhaust end
seat 200 is main structure for achieving supercharging.
Here, please refer to FIG. 6 and FIG. 7, the exhaust end
seat 200 is provided with an exhaust port 210. Wherein,
the exhaust port 210 is primarily configured to send the
compressed gas out of the screw compressor, ensuring
smooth air outlet of the compressor. In some embodi-
ments, the exhaust port 210 faces the radial direction, for
example, the exhaust port 210 can be disposed above
the exhaust end seat 200, thereby achieving the bene-
ficial effect of facilitating pipeline connections.

[0040] Here, a second bearing chamber 220 is further
disposedin the exhaustend seat200, the second bearing
chamber 220 is configured to rotatably connected the
aforementioned screw 300, for example, a bearing can
be disposed in the second bearing chamber 220 to facil-
itate the connection with the screw 300. Please refer to
FIG. 6, in the embodiments where the first screw 310 and
the second screw 320 are disposed, correspondingly, the
second bearing chamber 220 is two adjacent accommo-
dating spaces, the two adjacent accommodating spaces
can be connected or disconnected, it can also be under-
stood that in other embodiments, the second bearing
chamber 220 can be designed as a single integrated
space to accommodate and assemble the screw 300,
the example in this embodiment does not constitute
undue limitations to the second bearing chamber 220.
[0041] Moreover, here, the exhaust end seat 200 is
further provided with a screw working chamber 260, the
screw working chamber 260 is disposed between the first
bearing chamber 120 and the second bearing chamber
220 and connected to the first bearing chamber 120 and
the second bearing chamber 220, that is to say, the first
bearing chamber 120, the screw working chamber 260
and the second bearing chamber 220 are disposed in
sequence along the axial direction. Here, the screw work-
ing chamber 260 is disposed at one end of the exhaust
end seat 200 closing to the inlet end seat 100, the second
bearing chamber 220 is disposed at one end of the
exhaust end seat 200 away from the inlet end seat 100.
[0042] The screw working chamber 260 is the position
where the helical section of the screw 300 is disposed, at
this position, the working medium such as air is com-
pressed. The structure of the exhaust end seat 200 will be
described continually at here, the specific structure of the
screw 300 will be described later. Here, as the screw 300
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works, the pressure and temperature of the working
medium will rise, and then a large amount of heat will
be transferred to the main body 10, especially transferred
tothe exhaustend seat 200 disposed at the position of the
screw working chamber 260, which will cause deforma-
tion of the main body 10, especially the exhaust end seat
200, due to heating.

[0043] Therefore, in the embodiment of the present
application, the screw compressor further comprises a
cooling structure, the cooling structure is disposed on the
outer side of the main body 10, to form a cooling chamber
between the main body 10 and the cooling structure, the
cooling chamber is configured to introduce cooling med-
ium, the cooling medium can be liquid or gas, this embo-
diment does not does not constitute undue limitations to
the cooling medium. And the projection of the cooling
chamber in the radial direction of the screw 300 covers a
part of the helical section of the screw 300, thus, by
setting the cooling structure, the cooling medium in the
cooling chamber can cool the main body 10 and take
away the heat of the main body 10, to prevent the de-
formation of the main body 10. Certainly, it can be under-
stood that, in other embodiments, the cooling chamber
can be designed that the projection of the cooling cham-
ber in the radial direction of the screw 300 completely
covers the helical section of the screw 300, thereby the
heat at the helical section can be taken away better.
[0044] Here, please refer to FIG. 6, the cooling struc-
ture comprises a chamber body 400, the chamber body
400 here comprises a bottom connection surface 410
and a side connection surface 420, the bottom connec-
tion surface 410 is disposed at the bottom of the main
body 10, the number of the side connection surface 420 is
two, respectively disposed on the lateral side of the main
body 10inthe radial direction, the plane where the bottom
connection surface 410 and the side connection surface
420 are disposed is approximately parallel to the axial
direction. Here, the bottom connection surface 410 and
the side connection surface 420 are integrally formed on
the shell of the exhaust end seat 200, in other words, the
bottom connection surface 410 and the side connection
surface 420 can be a part integrated with the main body
10 in terms of solid structure, of course, in other embodi-
ments, a bottom plate provided with a bottom connection
surface and a side panel provided with a side connection
surface can be disposed, and the bottom plate and the
side panel are connected to the exhaust end seat 200 by
welding or other methods, the examples in the embodi-
ments do not constitute undue limitations thereto.
[0045] The bottom connection surface 410 and the
side connection surface 420 are both provided with a
hollowed out portion 430, wherein only one hollowed out
portion 430 can be disposed on the bottom connection
surface 410 and the side connection surface 420, or
several hollowed out portions 430 arranged at intervals
can be respectively disposed on the bottom connection
surface 410 and the side connection surface 420, this
embodiment does not constitute limitations thereto.



1 EP 4 538 533 A1 12

Here, the hollowed out portion 430 penetrates the cham-
ber body 400 along the radial direction of the screw 300,
the cooling chamber comprises a space between the
chamber body 400 and the main body 10 and a space
inside the hollowed out portion 430, wherein in this em-
bodiment, the space between the chamber body 400 and
the main body 10 is specifically the space between the
outer wall of the exhaust end seat 200 and the inner wall
of the chamber body 400. Certainly, it can be understood
that in other embodiments, other numbers of the bottom
connection surface 410 and the side connection surface
420 can be disposed, or the entire chamber body 400 can
be an integral structure, or the chamber body 400 can not
be plate-shaped, as long as the main body 400 is dis-
posed on the outer side of the main body 10 to cooperate
with the main body 10 and form a cooling chamber on the
outer side of the main body 10, the example in this
embodiment does not constitute undue limitations to
the present application.

[0046] And, here, the cooling structure further com-
prises a sealing plate 500, the sealing plate 500 is dis-
posed at one side of the chamber body 400 away from the
screw 300, that is the position disposed on the outer side
of the sealing plate 500 in the radial direction, so that the
sealing plate 500 can be installed on the chamber body
400 to close one side of the hollowed out portion 430
away from the screw. Here, the sealing plate 500 is
configured to fit on the aforementioned bottom connec-
tion surface 410 and the side connection surface 420 to
close the outer side of the hollowed out portion 430.
[0047] In some embodiments, the number of the seal-
ing plate 500 corresponds to the sum of the number of the
bottom connection surface 410 and the side connection
surface 420, exemplarily, in the embodiment where one
bottom connection surface 410 and two side connection
surfaces 420 are disposed, three sealing plates 500 are
disposed correspondingly. Please refer to FIG. 8, where-
in two sealing plates 500 are approximately L-shape,
which are similar to the shape of the approximately L-
shaped side connection surface 420, the L-shaped seal-
ing plate 500 is configured to fit on the outer side of the
side connection surface 420 to close the outer side of the
hollowed out portion 430 of the side connection surface
420. Please refer to FIG. 9 again, another one sealing
plate 500 is approximately similar to the shape of the
bottom connection surface 410, the sealing plate 500
shown in FIG. 9 is configured to fit on the outer side of the
bottom connection surface 410, that is, the bottom of the
bottom connection surface 410, to close the outer side of
the hollowed out portion 430 on the bottom connection
surface 410.

[0048] It can be seen that, through the setting of the
chamber body 400, a cooling chamber is formed on the
outer side of the screw working chamber 260, the cham-
ber body 400 of the cooling chamber is provided with
hollowed out portions 430 at intervals, which allows for
the the cooling medium to flow into the region inside the
hollowed out portion 430 while ensuring the overall struc-
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tural strength of the cooling chamber, and each of the
hollowed out portions 430 are interconnected through the
radial inner side space of the chamber body 400, thus the
cooling medium can flow between each of the hollowed
out portions 430. Since the hollowed out portions 430 are
disposed at intervals on the outer side of the screw
working chamber 260, the cooling medium in different
hollowed out portions 430 can cool different parts of the
screw working chamber 260, thereby achieving a good
cooling effect.

[0049] It can be understood that, in other embodi-
ments, the setting of the cooling structure is not limited
to the above, as long as the cooling structure can form a
cooling chamber for cooling the helical section. For ex-
ample, the cooling chamber can only comprise the space
inside the hollowed out portion 430, and/or other compo-
nents can be disposed at one end of the hollowed out
portion 430 closes to the main body 10 to connect each of
the hollowed out portions 430, to form communication
between the hollowed out portions 430, the example in
this embodiment does not constitute undue limitations to
the present application.

[0050] As can be seen from the above, the cooling
chamber is formed by setting the cooling structure in
the embodiment of the present application, and the main
body 10, especially the screw working chamber 260 of
the exhaustend seat 200 is cooled by the cooling medium
in the cooling chamber, the heat of the main body 10 can
be reduced efficiently, the main body 10 is prevented from
being deformed by heat to affect the overall structure and
working stability.

[0051] In optional embodiment, on the basis of the
cooling structure is disposed, the screw compressor
further comprises a cooling liquid circulation pipeline,
the sealing plate 500 is provided with an opening 510,
here please refer to FIG. 8, the two sealing plates 500
disposed on the side connection surface 420 corre-
spondingly are both provided with the opening 510, thus
the opening 510 on one sealing plate 500 is designated
as the first opening 510, the opening 510 on the other
sealing plate 500 is designated as the second opening
510, the first opening 510 and the second opening 510
communicate with the hollowed out portion 430, that is,
communicate with the cooling chamber. Wherein the first
opening 510 is designated as an inlet, the second open-
ing 510 is designated as an outlet, the first opening 510
and the second opening are configured in the cooling
liquid circulation pipeline through pipe, so that the cooling
chamber can be configured in the cooling liquid circula-
tion pipeline through the two openings 510. Certainly,
those skilled in the art can understand that the cooling
liquid circulation pipeline further comprises a power
source such as a pump disposed therein, as well as
structures such as valve that can be disposed, the ex-
ample in this embodiment does not constitute undue
limitations to the specific structure of the cooling liquid
circulation pipeline.

[0052] In addition, in order to achieve corresponding
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function and technical effect, corresponding component
and structure can be additionally disposed on the inlet
end seat 100. For example, in some embodiments, a
sealing balance chamber 230 can be disposed in the inlet
end seat 100, the sealing balance chamber 230 is con-
nected to the aforementioned balance air port 130 and/or
other low-pressure pipelines through an external pipe-
line, for example, the sealing balance chamber 230 is
connected to other low-pressure pipeline of the screw
compressor or connected to the low-pressure pipeline of
other compressors, to reduce the pressure of the medium
gas leaking into the sealing balance chamber 230.
[0053] In some embodiments, in order to achieve the
sealing effect, the two sides of the exhaust end seat 200
can also be respectively provided with a high-pressure
end sealing gas inlet 240 for injecting nitrogen or other
gas into the exhaust end seat 200 as the sealing gas, and
further prevents the medium gas leaking into the sealing
balance chamber 230 from entering the second bearing
chamber 220.

[0054] In some embodiments, in order to achieve lu-
bricating effect, the two sides of the exhaust end seat 200
can be respectively provided with a high-pressure end
lubricating oil inlet 250, the high-pressure end lubricating
oil inlet 250 is connected with the bearing in the exhaust
end seat 200 to supply oil to the bearing. Optionally, an oil
return port can further be disposed below the exhaustend
seat 200 for the outflow of the lubricating oil, and the oil
return port can further be connected to the high-pressure
end lubricating oil inlet 250 through the pipe to form a
circulation circuit and realize the reuse of lubricating oil.
[0055] In some embodiments, in order to monitor the
running state of the bearing in real time, a high-pressure
end bearing temperature measuring port 270 can be
disposed on the exhaust end seat 200, the temperature
measuring component can be extended into the position
in the exhaust end seat 200 where the bearing is dis-
posed through the high-pressure end bearing tempera-
ture measuring port 270, to perform temperature detec-
tion.

[0056] Insome embodiments, please referto FIG. 6, a
second anchor is disposed on the inlet end seat 100, a
second anchor bolt hole 280 is disposed on the second
anchor, the second anchor bolt hole 280 is usually dis-
posed on the anchor atthe bottom of the exhaustend seat
200, the second anchor bolt hole 280 penetrates the
second anchor vertically, and the second anchor bolt
hole 280 extends along the axial direction of the screw
300. That s to say, the second anchor bolt hole 280 has a
first length on the axial direction, the first length is longer
than the length of the anchor bolt, therefore, the second
anchor bolt hole 280 can accommodate the potential
slippage of the exhaust end seat 200 under certain con-
ditions due to thermal expansion and contraction. Ex-
emplarily, the second anchor bolt hole 280 can be an
oversized circular hole or an elongated hole or the like.
Here, in this embodiment, itis described that both the first
anchor bolt hole 180 and the second anchor bolt hole 280
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have a first length, but in other embodiments, the first
anchor bolt hole 180 and the second anchor bolt hole 280
can have different lengths in the axial direction, the ex-
ample in this embodiment does not contribute undue
limitations thereto. And, in other embodiments, the
above-mentioned configuration can be applied only to
the second anchor bolt hole 280, or only to the firstanchor
bolt hole 180, as long as the aforementioned first anchor
bolt hole 180 and/or the second anchor bolt hole 280 is
disposed on the main body 10 as the anchor bolt hole.
[0057] In some embodiments, please refer to FIG. 10,
an exhaust end cover 290 can also be disposed, the
exhaust end cover 290 is disposed at one end of the
exhaust end seat 200 away from the inlet end seat 100.
Please referto FIG. 11, an shafthole 291 can be disposed
on the exhaust end cover 290 for the screw 300 to pass
through and to connect with an external driving mechan-
ism.

[0058] Moreover, here, please continue to refer to FIG.
11, a connecting end face 292 is disposed at one side of
the exhaust end cover 290 away from the exhaust end
seat 200, the connecting end face 292 is used for con-
necting with the driving mechanism. Exemplarily, here,
the screw compressor further comprises a couplingand a
coupling guard 600, the coupling is disposed in the
coupling guard 600. Please refer to FIG. 12, the coupling
guard 600 comprises a first end 610 and a second end
620 opposite to each other, the firstend 610 is adjacent to
the exhaust end cover 290. The first end 610 protrudes
radially to form a first positioning step 611, the first posi-
tioning step 611 is sleeved on the connecting end face
292. The second end 620 protrudes radially to from a
second positioning step 621, and the second positioning
step 621 is configured to be sleeved on the driving
mechanism. The screw 300 passes through the hole
and is connected to the coupling.

[0059] In addition, in some embodiments, please refer
to FIG. 11, a support point 293 can also be disposed on
the exhaust end cover 290 to facilitate the users to dis-
assemble, assemble and place. Moreover, a rotation
mark of the screw 300 can also be disposed on the
exhaust end cover 290, to facilitate the users to observe.
An oil return port 294 can also be disposed below the
exhaust end cover 290 to facilitate the return of the
lubricating oil at the high-pressure end.

[0060] As mentioned above, the screw compressor
further comprises a screw 300, please refer to FIG. 13,
the body of the screw 300 here comprises a first screw
310 and a second screw 320, the two ends of the first
screw 310 and the second screw 320 can be rotatably
fitted in the aforementioned first bearing chamber 120
and the second bearing chamber 220. Here, the first
screw 310 is provided with a male rotor, the second screw
320 is provided with a female rotor, the female rotor and
the male rotor mesh with each other, and the position
where the female rotor and the male rotor mesh with each
other is the helical section. It can be certainly understood
thatin other embodiments, the first screw 310 is provided
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with the female rotor, the second screw 320 is provided
with the male rotor, the example in this embodiment does
not contribute undue limitations thereto. Here, the higher
the efficiency of the oil-free screw compressor, the more
controllable the outlet temperature, when the efficiency
decreases, the outlet temperature rises obviously, under
the condition that the rotor clearance is disposed unrea-
sonably, the rotor is easily to be rubbed, therefore rotor
type line is usually designed with the principle of low
pressure ratio and high flow rate. In some embodiments
of the present application, the gear ratio between the
female rotor and the male rotor ranges from 3:4 to 3:5,
and the single-stage compression ratio of the screw
compressor does not exceed 4. For example, the gear
ratio of the female rotor and male rotor can be set as 3:4,
3:5, 4:6, and so on. Thus, the temperature difference
between the inlet and outlet of the screw compressor can
be controlled within 200°C.

[0061] Here, a synchronous gear 700 can also be
disposed, please refer to FIG. 12, the synchronous gear
700 comprises a pinion gear 720 and a bull gear 720
meshing with each other, the diameter of the pinion gear
720 is smaller than the diameter of the bull gear 710. The
pinion gear 720 and the bull gear 710 are fixedly installed
on the male rotor and the female rotor respectively, thus
ensuring that the male rotor and the female rotor rotate
synchronously at afixed speedratio. Here, the male rotor,
the female rotor and the screw working chamber 260
jointly form a compression chamber.

EMBODIMENT

[0062] In one embodiment, the inlet end seat 100 and
the exhaust end seat 200 are installed sequentially along
the axial direction, the male rotor and the female rotor are
both disposed in the screw working chamber 260 of the
exhaust end seat 200, and the two ends of the first screw
310 provided with the male rotor and the second screw
320 provided with the female rotor respectively extend
into the firstbearing chamber 120 of the inletend seat 100
and the second bearing chamber 220 of the exhaust end
seat 200, bearings are respectively disposed in the first
bearing chamber 120 and the second bearing chamber
220 to support the first screw 310 and the second screw
320. The air inlet port 110 is connected to the screw
working chamber 260, thatis, the medium gas introduced
by the air inlet port 110 can be transported to the screw
working chamber 260, compressed by the rotating male
rotor and the female rotor, and then discharged from the
exhaust port 210, thus the compression process of the
medium gas is completed.

[0063] A cooling structure is disposed on the exhaust
end seat 200, the chamber body 400 of the cooling
structure is provided with hollowed out portions 430,
the hollowed out portions 430 arranged at intervals en-
sure sufficient strength, and at the same time, the cham-
ber body 400 is divided into a plurality of interconnected
and independent hollowed out portions 430, the cooling
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chamber is formed after the two side connection surfaces
420 and one bottom connection surface 410 of the cool-
ing structure are installed on the two lateral sides and the
bottom surface of the exhaust end seat 200.

[0064] The inlet end cover 190 is fixedly connected to
the inlet end seat 100 to form a sealed oil chamber with
the inlet end seat 100, a synchronous gear oil inlet 191 is
disposed on the inlet end cover 190 to supply oil to the
synchronous gear 700. And a balance plate hole 192 is
also disposed on the inlet end cover 190, the balance
plate hole 192 is coaxial with the male rotor and the
female rotor, a disc-shaped balance plate can be in-
stalled to reduce the axial force of the male rotor and
the female rotor, the tail cover 191 is configured to fixedly
connect to the inlet end cover 190 and seal the balance
plate hole 192.

[0065] Theexhaustend cover290isfixed connectedto
the exhaust end cover 200, the shaft hole 291 on the
exhaust end cover 290 is coaxial with the first screw 310,
the end of the first screw 310 extends out the shaft hole
291 and is connected with the driving mechanism (such
as motor). The center of the connecting end face 292 is in
the coaxial position with the shaft hole 291 and the first
screw 310, the connecting end face 292 and the end face
of the connecting end of the driving mechanism are
fixedly connected through a hollow cylindrical coupling
gurad 600, the two ends of the coupling guard 600 are
respectively fixed to the connecting end face 292 on the
exhaustend cover 290 and the end face at the connection
position on the driving mechanism through bolts. Here,
the first positioning step 611 and the second positioning
step 621 at the two ends of the coupling guard 600 are
respectively sleeved on the connecting end face 292 and
the end face at the connection position on the driving
mechanism, ensuring the concentricity requirement be-
tween the first screw 310 and the drive shaft of the driving
mechanism, at the same time, the coupling guard 600
can also protect the coupling inside the coupling guard
600. An oil return port 294 can also be disposed on the
exhaust end cover 290 for oil returning of the second
bearing chamber 220 on the exhaust end seat 200 .
[0066] Atthe same time, the inlet end seat 100 and the
exhaust end seat 200 are further provided with the first
anchor bolt hole 180 and the second anchor bolt hole 280
respectively, the shape can be an oversized circular hole
oran elongated hole, so as to accommodate the potential
slippage of the machine under certain conditions due to
thermal expansion and contraction.

[0067] It can be understood that the meanings of the
nouns in the embodiments of the present application are
the same, and for the content that is not described in
detail in a certain embodiment, the specific implementa-
tion details can refer to the descriptions in other embodi-
ments. The examples shown in the foregoing embodi-
ments Both the description and the technical effect can
be achieved correspondingly, and the repeated parts will
not be repeated in this embodiment.

[0068] Correspondingly, in order to better realize the
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technical effect of the embodiment of the present appli-
cation, the embodiment of the present application also
provides a device, the device includes the aforemen-
tioned screw compressor, and also includes a driving
mechanism, the driving mechanism is connected to the
screw 300 of the screw compressor. Here, the device can
be a ship, a vehicle, a self-propelled device, a refrigera-
tion device, a heating device, etc., and the examples in
this embodiment do not constitute improper limitations to
the device.

[0069] Correspondingly, in order to better realize the
technical effects of the embodiments of the present ap-
plication, the embodiments of the present application
also provide a use method of a screw compressor. During
use, the cooling medium can be introduced into the cool-
ing chamber, and allows the cooling medium to flow
between the hollowed out portions 430 disposed in the
cooling chamber, so as to cool the main body 10 of the
screw compressor. Of course, the steps included in the
method are not limited to cooling, the detailed steps of
cooling and other usage steps of the screw compressor
can refer to the corresponding descriptions in the afore-
mentioned structural embodiments, which will not be
repeated in this embodiment of the present application.
[0070] The screw compressor, the device with the
screw compressor and the use method provided by the
present application have beenintroduced in detail above,
In this paper, specific examples are used to illustrate the
principle and implementation of this application. The
description of the above embodiments is only used to
help understand this application. The method of applica-
tion and its core idea; at the same time, for those of
ordinary skill in the art, according to the idea of this
application, there will be changes in the specific imple-
mentation and scope of application. In summary, the
content of this specification should not be understood
For the limitation of this application.

Claims

1. Ascrew compressor, wherein the screw compressor
comprises,

a main body, the main body is provided with a
screw working chamber;

a screw, the screw has a helical section, the
helical section is disposed in the screw working
chamber; and

a cooling structure, the cooling structure is dis-
posed on the outer side of the main body, a
cooling chamber is formed between the main
body and the cooling structure, the cooling
chamber is configured to introduce cooling med-
ium, and the projection of the cooling chamberin
the radial direction of the screw covers at least a
part of the helical section.
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2. The screw compressor according to claim 1, where-
in,

the cooling structure comprises a chamber body
and a sealing plate;

the chamber body is disposed on the outer side
of the main body, and a plurality of hollowed out
portions are disposed at intervals on the cham-
ber body, the hollowed out portion penetrates
the chamber body along the radial direction of
the screw, the cooling chamber comprises a
space between the chamber body and the main
body and a space inside the hollowed out por-
tion;

the sealing plate is disposed at one side of the
chamber body away from the screw, and the
sealing plate is installed on the chamber body
to close one side of the hollowed out portion
away from the screw.

3. The screw compressor according to claim 2, where-
in, the chamber body comprises a bottom connection
surface and a side connection surface, the bottom
connection surface is disposed at the bottom of the
main body, the side connection surface is disposed
on the lateral side of the main body in the radial
direction, the bottom connection surface and the side
connection surface are both provided with the hol-
lowed out portion.

4. The screw compressor according to claim 2, where-
in, the screw compressor is further provided with a
cooling liquid circulation pipeline, the sealing plate is
provided with a first opening and a second opening,
the first opening and the second opening commu-
nicate with the cooling chamber, and the cooling
chamber is configured in the cooling liquid circulation
pipeline through the first opening and the second
opening.

5. The screw compressor according to claim 1, where-
in, the main body is provided with an anchor, an
anchor bolt hole is disposed on the anchor, the
anchor bolt hole penetrates the anchor vertically,
and the anchor bolt hole extends along the axial
direction of the screw to have a first length in the
axial direction.

6. The screw compressor according to claim 1, where-
in, the main body comprises aninlet end seat and an
exhaust end seat sequentially connected along the
axial direction of the screw, the screw comprises a
first screw and a second screw, the inlet end seat is
provided with a first bearing chamber;

the exhaust end seat is provided with a second
bearing chamber, the screw working chamber is
disposed in the exhaust end seat;
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one of the first screw and the second screw is
provided with a female rotor, the other one is
provided with a male rotor, the female rotor and
the male rotor mesh with each other, and the
position where the female rotor and the male
rotor mesh with each other is the helical section,
the two ends of the first screw and the second
screw rotatably fitted in the first bearing cham-
berand the second bearing chamber.

The screw compressor according to claim 6, where-
in, the gear ratio between the female rotor and the
male rotor ranges from 3:4 to 3:5, the single-stage
compression ratio of the screw compressor does not
exceed 4.

The screw compressor according to claim 6, where-
in, the inlet end seat is provided with a first anchor
bolt hole, the first anchor bolt hole penetrates the
inlet end seat vertically, and the first ancho bolt hole
extends along the axial direction of the screw.

The screw compressor according to claim 6 or 8,
wherein, the exhaust end seat is provided with a
second anchor bolt hole, the second anchor bolt hole
penetrates the exhaust end seat vertically, and the
second ancho bolt hole extends along the axial
direction of the screw.

The screw compressor according to claim 6, where-
in,

a first connecting flange is disposed on the inlet
end seat, the first connecting flange is provided
with an inlet, the inlet faces the radial direction of
the screw;

a second connecting flange is disposed on the
exhaust end seat, the second connecting flange
is provided with an outlet, the outlet faces the
radial direction of the screw.

The screw compressor according to claim 6, where-
in, further comprises an exhaust end cover, the ex-
haust end cover is disposed on one end of the
exhaust end seat away from the inlet end seat, a
connecting end face is disposed on one side of the
exhaust end cover away from the exhaust end seat,
the connecting end face is configured to connect with
a driving mechanism.

The screw compressor according to claim 11, where-
in, the screw compressor further comprises a cou-
pling and a coupling guard, the coupling is disposed
in the coupling guard, the coupling guard comprises
a first end and a second end opposite to each other,
the connecting end face is further provided with a
hole, the screw passes through the hole and is con-
nected to the coupling,
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a first positioning step is disposed on the first end,
and the first positioning step is sleeved at the con-
necting end face.

The screw compressor according to claim 11, where-
in, the screw compressor further comprises a cou-
pling and a coupling guard, the coupling is disposed
in the coupling guard, the coupling guard comprises
a first end and a second end opposite to each other,
the connecting end face is further provided with a
hole, the screw passes through the hole and is con-
nected to the coupling,

a second positioning step is disposed on the second
end, and the second positioning step is sleeved at
the driving mechanism.

A device, wherein, the device comprises the screw
compressor according to any one of claims 1 to 13
and a driving mechanism, the driving mechanism is
connected to the screw of the screw compressor.

A use method of the screw compressor according to
any one of claims 1 to 13, wherein, introducing the
cooling medium into the cooling chamber, and allow-
ing the cooling medium to flow between the hollowed
out portions in the cooling chamber, so as to cool the
main body of the screw compressor.
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