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(54) COMPRESSOR

(57) A compressor, comprising: a housing (101) pro-
vided with a rotor accommodating cavity (105) and an
exhaust cavity (180); and a pair of screw rotors (110) at
least partially located in the rotor accommodating cavity
(105), a compression accommodating cavity (150) being
formed between teeth of the pair of screw rotors (110)
and the housing (101), and the pair of screw rotors (110)
having a suction end (112) and an exhaust end (113),
wherein the housing (101) further comprises an unload-
ing channel (208) and a connecting channel (308), the
unloading channel (208) is provided with an unloading
channel inlet (216) and an unloading channel outlet
(217), the unloading channel inlet (216) can be commu-
nicated with the compression accommodating cavity
(150) through the connecting channel (308), and the un-
loading channel outlet (217) is communicated with a suc-
tion side of the compressor; and an unloading device
(109) configured to controllably open or close the con-
necting channel (308), such that the compression ac-
commodating cavity (150) can be controllably communi-
cated with or disconnected from the connecting channel
(308). The compressor can reduce the load upon startup.
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Description

Technical Field

[0001] The present application relates to a compres-
sor, and in particular, to a screw compressor having an
unloading device.

Background Art

[0002] A screw compressor is a common component
in a refrigeration unit. In the screw compressor, tooth
space volumes of a pair of screw rotors mesh with each
other, leading to changes in elementary volume com-
posed of tooth-shaped space, thereby completing a proc-
ess of gas suction, compression, and exhaust. The pair
of screw rotors that are meshed with each other are ar-
ranged in parallel in a body of the screw compressor,
wherein one end of the screw rotor is a suction end, which
is communicated with a suction port of the body; and the
other end is an exhaust end, which is communicated with
an exhaust port of the body. As the screw rotor rotates,
gas is sucked in from the suction end and exhausted from
the exhaust end after being compressed.
[0003] It takes a certain amount of time for the screw
compressor to run smoothly after being started; and dur-
ing this process, the actual working condition of the screw
compressor is quite different from the working condition
during smooth operation. When the screw compressor
is started, problems such as difficult startup, excessive
starting torque, and motor overload are likely to occur;
therefore, when the compressor is designed, a method
of reducing the load during startup needs to be found.

Summary of the Invention

[0004] The present application provides a compressor
comprising: a housing provided with a rotor accommo-
dating cavity and an exhaust cavity; a pair of screw rotors
at least partially located in the rotor accommodating cav-
ity, a compression accommodating cavity being formed
between teeth of the pair of screw rotors and the housing,
and the pair of screw rotors having a suction end and an
exhaust end, wherein the housing further comprises an
unloading channel and a connecting channel, the unload-
ing channel is provided with an unloading channel inlet
and an unloading channel outlet, the unloading channel
inlet can be communicated with the compression accom-
modating cavity through the connecting channel, and the
unloading channel outlet is communicated with a suction
side of the compressor; and an unloading device config-
ured to controllably open or close the connecting chan-
nel, such that the compression accommodating cavity
can be controllably communicated with or disconnected
from the connecting channel.
[0005] In the compressor described above, the unload-
ing device is configured that: when the compressor is
started, the unloading device opens the connecting chan-

nel, thereby opening the inlet of the unloading channel,
such that the compression accommodating cavity is com-
municated with a suction side of the compressor.
[0006] In the compressor described above, the hous-
ing further comprises an unloading device accommodat-
ing cavity and a cover, a proximal end of the unloading
device accommodating cavity forms the connecting
channel, and a distal end of the unloading device accom-
modating cavity is closed by the cover.
[0007] In the compressor described above, the unload-
ing device accommodating cavity has an unloading de-
vice accommodating cavity opening, and an area of the
unloading device accommodating cavity opening is larg-
er than an area of the inlet of the unloading channel.
[0008] In the compressor described above, the ex-
haust end of the pair of screw rotors has an exhaust end
surface, the unloading device accommodating cavity
opening, the inlet of the unloading channel, and the ex-
haust end surface are on the same plane, and the un-
loading device accommodating cavity opening can simul-
taneously overlap at least a part of the inlet of the un-
loading channel and at least a part of the exhaust end
surface.
[0009] In the compressor described above, the unload-
ing device comprises a piston movable in the unloading
device accommodating cavity and an elastic device ca-
pable of providing an elastic force, wherein the unloading
device is configured that: when the pressure on the piston
is less than the elastic force of the elastic device, the
piston can move away from the inlet of the unloading
channel, thereby opening the connecting channel; and
when the pressure on the piston is greater than the elastic
force of the elastic device, the piston can close the inlet
of the unloading channel, thereby closing the connecting
channel, wherein the pressure is provided by gas exhaust
pressure of the compressor.
[0010] In the compressor described above, the piston
has a head and a body, wherein a diameter of the head
is greater than a diameter of the body; the unloading de-
vice accommodating cavity has a first section and a sec-
ond section, wherein a diameter of the second section is
smaller than a diameter of the first section, the first sec-
tion is close to the cover, and the head is accommodated
in the first section and forms a seal with an inner wall of
the first section; and one end of the elastic device abuts
against a step surface formed by the first section and the
second section, and the other end abuts against the head
of the piston, wherein the elastic device provides an elas-
tic force, such that the piston can be away from the inlet
of the unloading channel, thereby opening or closing the
connecting channel, and the head of the piston can be
subjected to a pressure, such that the piston moves to-
wards the inlet of the unloading channel to close the con-
necting channel.
[0011] In the compressor described above, the unload-
ing device accommodating cavity is communicated with
the exhaust cavity of the compressor through a connect-
ing passage, and a throttling element is disposed on the
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connecting passage.
[0012] In the compressor described above, a buffer de-
vice is disposed on the connecting passage, and the buff-
er device is arranged between the unloading device ac-
commodating cavity and the throttling element.
[0013] In the compressor described above, the cover
is provided with a cover channel, and the cover channel
forms the throttling element.
[0014] In the compressor described above, the throt-
tling element and the buffer device are disposed in the
housing.
[0015] In the compressor described above, the hous-
ing has a housing fitting surface disposed facing the ex-
haust end surface of the exhaust end of the pair of screw
rotors, an exhaust port is disposed on the housing fitting
surface, and in a radial direction, there is a distance be-
tween the unloading device accommodating cavity open-
ing and the exhaust port.
[0016] The compressor in the present application has
an unloading device, which can reduce the load of the
compression upon startup of the compressor, and restore
the load when the compressor runs smoothly. The un-
loading device in the present application can be adjusted
according to a working state of the compressor.

Brief Description of the Drawings

[0017]

FIG. 1A is a partial perspective view of a screw com-
pressor according to an embodiment of the present
application;
FIG. 1B is an exploded view of the screw compressor
shown in FIG. 1A;
FIG. 1C is an axial cross-sectional view of the screw
compressor shown in FIG. 1A;
FIG. 2A is a perspective view of a rotor seat shown
in FIG. 1B;
FIG. 2B is a side view of the rotor seat shown in FIG.
2A;
FIG. 2C is a cross-sectional view of the rotor seat
shown in FIG. 2B sectioned along a line A-A;
FIG. 3A is a perspective view of an exhaust seat
shown in FIG. 1B;
FIG. 3B is a side view of the exhaust seat shown in
FIG. 3A;
FIG. 3C is a cross-sectional view of the exhaust seat
shown in FIG. 3B sectioned along a line B-B;
FIG. 3D is a front view of the exhaust seat shown in
FIG. 3A;
FIG. 4A is a perspective view of an unloading device;
FIG. 4B is an exploded view of the unloading device
shown in FIG. 4A;
FIG. 5A is a side view of the screw compressor
shown in FIG. 1A;
FIG. 5B is a cross-sectional view of the screw com-
pressor shown in FIG. 5A sectioned along a line C-C;
FIG. 5C is another cross-sectional view of the screw

compressor shown in FIG. 5A sectioned along a line
C-C;
FIG. 6 is a schematic view of a first embodiment of
a connection relationship between an unloading de-
vice accommodating cavity of a compressor and an
exhaust cavity of the compressor according to the
present application;
FIG. 7 is a schematic view of a second embodiment
of a connection relationship between an unloading
device accommodating cavity of a compressor and
an exhaust cavity of the compressor according to
the present application; and
FIG. 8 is a schematic view of a third embodiment of
a connection relationship between an unloading de-
vice accommodating cavity of a compressor and an
exhaust cavity of the compressor according to the
present application.

Detailed Description of Embodiments

[0018] Various embodiments of the present application
will be described below with reference to the accompa-
nying drawings that constitute a part of the specification.
It should be understood that although terms such as "front
(til)," "rear," "up," "down," "left," "right," "inside," "outside,"

"top," "bottom," "front ( )," "back," "proximal," "distal,"
"horizontal," and "longitudinal" that represent directions
are used in the present application to describe various
example structural parts and elements of the present ap-
plication, these terms used herein are determined based
on example orientations shown in the accompanying
drawings and for ease of illustration only. Since embod-
iments disclosed in the present application may be dis-
posed in different directions, these terms that represent
directions are for illustration only and should not be re-
garded as limiting.
[0019] FIG. 1A is a partial perspective view of a screw
compressor according to an embodiment of the present
application, FIG. 1B is an exploded view of the screw
compressor shown in FIG. 1A, and FIG. 1C is an axial
cross-sectional view of the screw compressor shown in
FIG. 1A. FIGs. 1A-1C show some components of the
screw compressor. As shown in FIGs. 1A-1C, the screw
compressor comprises a housing 101, a pair of screw
rotors 110, and unloading devices 109 and 119. The
housing 101 comprises a rotor seat 131 and an exhaust
seat 132.
[0020] The rotor seat 131 has a rotor accommodating
cavity 105 for accommodating the pair of screw rotors
110. The rotor seat 131 has an exhaust cavity 180, and
the exhaust cavity 180 is communicated with an exhaust
port 181 of the compressor.
[0021] The pair of screw rotors 110 comprise a male
rotor 121 and a female rotor 122 that are meshed with
each other, and the male rotor 121 and the female rotor
122 can be driven to rotate. The pair of screw rotors 110
comprise a tooth portion 160 and shaft portions 161 and
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162 that are connected to two ends of the tooth portion
160, respectively. At the tooth portion 160 of the pair of
screw rotors 110, the male rotor 121 has a plurality of
spiral teeth, and grooves are formed between adjacent
teeth; and the female rotor 122 also has a plurality of
spiral teeth, and grooves are also formed between adja-
cent teeth. The teeth and the corresponding grooves of
the male rotor 121 and the female rotor 122 form an in-
termeshing structure, and form a compression accom-
modating cavity together with the housing 101 (refer to
FIG. 5A).
[0022] In a direction of the axis of the pair of screw
rotors 110, the tooth portion 160 of the pair of screw rotors
110 has a suction end 112 and an exhaust end 113. Gas
is sucked into the compression accommodating cavity
150 at the suction end 112, and gradually moves towards
the exhaust end 113 as the pair of screw rotors 110 rotate.
At the same time, the volume of the compression accom-
modating cavity 150 gradually decreases as the pair of
screw rotors 110 rotate, and the gas in the compression
accommodating cavity 150 is gradually compressed. The
compressed gas enters the exhaust cavity 180 of the
compressor from the exhaust end 113, and then is ex-
hausted from the exhaust port 181 of the compressor.
The exhaust end 113 has an exhaust end surface 118.
[0023] FIG. 2A is a perspective view of the rotor seat
shown in FIG. 1B, FIG. 2B is a side view of the rotor seat
shown in FIG. 2A, and FIG. 2C is a cross-sectional view
of the rotor seat shown in FIG. 2B sectioned along a line
A-A. As shown in FIGs. 2A-2C, the rotor seat 131 com-
prises a front end 211 of the rotor seat and a rear end
212 of the rotor seat. The front end 211 of the rotor seat
is close to the suction end 112 of the pair of screw rotors
110, and the rear end 212 of the rotor seat is close to the
exhaust end 113 of the pair of screw rotors 110. The rear
end 212 of the rotor seat is connected to the exhaust seat
132, and the rear end 212 of the rotor seat has a rear
end surface 207. The rotor accommodating cavity 105
extends through the rear end surface 207 to form a rotor
accommodating cavity opening 215. The rotor seat 131
has an unloading channel 208 and an unloading channel
209 that fit with the unloading device 109 and the unload-
ing device 119, respectively. The unloading channel 208
and the unloading channel 209 are located on two sides
of the rotor accommodating cavity 105 in the axial direc-
tion, respectively, so as to be close to the female rotor
122 and the male rotor 121, respectively. The unloading
channel 208 and the unloading channel 209 have similar
structures but different positions, and the unloading
channel 208 is used as an example to introduce the struc-
ture of the unloading channel below. In other embodi-
ments, one or more unloading channels may be disposed
according to an actual requirement.
[0024] The unloading channel 208 extends in a direc-
tion from the front end 211 to the rear end of the rotor
seat and is arranged side by side with the compression
accommodating cavity 150. The unloading channel 208
is separated from the rotor accommodating cavity 105

by a partition wall 285. The unloading channel 208 has
an unloading channel inlet 216 and an unloading channel
outlet 217. The unloading channel inlet 216 is located on
the rear end surface 207 and is disposed spaced from
the rotor accommodating cavity opening 215. The un-
loading channel outlet 217 is close to the suction end 112
of the pair of screw rotors and is communicated with the
rotor accommodating cavity 105. The unloading channel
outlet 217 is disposed to be communicated with the suc-
tion side of the compressor. The unloading channel 208
is used to communicate the unloading channel inlet 216
located on the rear end surface 207 with the suction side
of the compressor.
[0025] In another embodiment of the present applica-
tion, the unloading channel 208 may extend in another
direction within the rotor seat 131, and an inner cavity of
the unloading channel 208 may have two or more sec-
tions with different shapes.
[0026] FIG. 3A is a perspective view of the exhaust
seat shown in FIG. 1B, FIG. 3B is a side view of the
exhaust seat shown in FIG. 3A, FIG. 3C is a cross-sec-
tional view of the exhaust seat shown in FIG. 3B sec-
tioned along a line B-B, and FIG. 3D is a front view of the
exhaust seat shown in FIG. 3A.
[0027] As shown in FIGs. 3A-3D, the exhaust seat 132
has a first end 311 and a second end 312, and the first
end 311 is connected to the rotor seat 131. An end sur-
face of the first end 311 forms a housing fitting surface
341, and the housing fitting surface 341 fits with the rear
end surface 207 of the rotor seat 131.
[0028] The exhaust seat 132 has rotor shaft accom-
modating cavities 361 and 362, an exhaust cavity 180,
and unloading device accommodating cavities 310 and
320.
[0029] The rotor shaft accommodating cavities 361
and 362 are used to accommodate a shaft of the screw
rotor 110, and the rotor shaft accommodating cavities
361 and 362 form rotor shaft openings 371 and 372 on
the housing fitting surface 341. The exhaust cavity 180
forms an exhaust cavity opening 366 on the housing fit-
ting surface 341. The unloading device accommodating
cavities 310 and 320 form unloading device accommo-
dating cavity openings 367 and 368 on the housing fitting
surface 341. There is a distance between the exhaust
cavity opening 366 and the unloading device accommo-
dating cavity openings 367 and 368.
[0030] There is a rotor projection area 382 on the hous-
ing fitting surface 341, wherein the rotor projection area
382 is a projection area formed on the housing fitting
surface 341 in the axial direction during rotation of the
pair of screw rotors 110. The rotor projection area 382 is
approximately of an "8" shape and is disposed around
the rotor shaft openings 371 and 372.
[0031] During rotation of the pair of screw rotors 110,
a range swept by the exhaust end surface 118 on the
housing fitting surface 341 is within a range defined by
the rotor projection area 382. The rotor projection area
382 has a sealing area 326, a first opening area 328, and
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second opening areas 338 and 339. An overlapping por-
tion of the exhaust cavity opening 366 with the rotor pro-
jection area 382 forms the first opening area 328, over-
lapping portions of the unloading device accommodating
cavity openings 367 and 368 with the rotor projection
area 382 form the second opening areas 338 and 339,
and the remaining portion forms the sealing area 326.
The second opening areas 338 and 339 are located, rel-
ative to the first opening area 328, downstream of the
rotation direction of the corresponding screw rotor, re-
spectively. In other words, during rotation, the screw rotor
first passes through the second opening areas 338 and
339, and then reaches the first opening area 328.
[0032] The compression accommodating cavity 150
forms an end of the compression accommodating cavity
150 on a plane on which the exhaust end surface 118 of
the pair of screw rotors is located. The sealing area 326
can seal the end of the compression accommodating
cavity 150, such that the compression accommodating
cavity 150 can form a sealed space. During rotation of
the pair of screw rotors 110, when the end of the com-
pression accommodating cavity 150 is aligned with the
sealing area 326, the compression accommodating cav-
ity 150 is disconnected from the exhaust cavity 180, and
refrigerant gas in the compression accommodating cav-
ity 150 can be compressed; when the end of the com-
pression accommodating cavity 150 is aligned or partially
aligned with the first opening area 328, the compression
accommodating cavity 150 is communicated with the ex-
haust cavity 180, and the gas in the compression accom-
modating cavity 150 can be exhausted; and when the
end of the compression accommodating cavity 150 is
aligned or partially aligned with the second opening areas
338 and 339, the compression accommodating cavity
150 is selectively communicated with or disconnected
from the unloading channel. A selective communicating
relationship between the compression accommodating
cavity 150 and the unloading channel will be described
in detail below.
[0033] The exhaust seat 132 further comprises covers
315 and 316 for covering distal ends of the unloading
device accommodating cavities 310 and 320, respective-
ly. The unloading device accommodating cavities 310
and 320 have similar structures but different positions,
and the unloading device accommodating cavity 310 is
used as an example to introduce the structure thereof
below.
[0034] As shown in FIG. 3C, the unloading device ac-
commodating cavity 310 is formed by extending the un-
loading device accommodating cavity opening 367 to-
wards the inside of the exhaust seat. The distal end
(namely, an end away from the unloading device accom-
modating cavity opening 367) of the unloading device
accommodating cavity 310 is closed by the cover 315.
The unloading device accommodating cavity 310 has a
first section 321 and a second section 322, the first sec-
tion 321 is close to the unloading device accommodating
cavity opening 367, and the second section 322 is close

to the cover 315. A diameter of the second section 322
is less than a diameter of the first section 321, such that
a step surface 333 is formed at a joint of the first section
321 and the second section 322. A shape of the unloading
device accommodating cavity 310 is configured to fit with
the unloading device 109, such that the unloading device
109 can move within the unloading device accommodat-
ing cavity 310.
[0035] The unloading device accommodating cavity
310 has a connecting channel 308, wherein the connect-
ing channel 308 is formed by a part of the first section
321 of the unloading device accommodating cavity 310
close to the unloading device accommodating cavity
opening 367. That is, the connecting channel 308 is a
portion of the first section 321.
[0036] The cover 315 is provided with a cover channel
380, wherein an extension direction of the cover channel
380 is substantially the same as an extension direction
of the unloading device accommodating cavity 310. The
cover channel 380 extends through the cover 315 to form
a through hole on the cover 315. The cover channel 380
communicates the unloading device accommodating
cavity 310 with a high-pressure side of the compressor.
A diameter of the cover channel 380 is thin, such that the
cover channel 380 can be used as a throttling element
to control a flow of fluid into the unloading device accom-
modating cavity 310 through the cover channel 380.
[0037] FIG. 4A is a perspective view of the unloading
device, FIG. 4B is an exploded view of the unloading
device shown in FIG. 4A, and as shown in FIGs. 4A and
4B, the unloading device 109 comprises a piston 401 and
an elastic device 402. The piston 401 has a head 411
and a body 412. A diameter of the head 411 is greater
than a diameter of the body 412, wherein an outer diam-
eter of the head 411 matches an inner diameter of the
first section 321 of the unloading device accommodating
cavity 310, an outer diameter of the body 412 matches
an inner diameter of the second section 322 of the un-
loading device accommodating cavity 310, the head 411
is accommodated in the first section 321, and the body
412 is accommodated in the second section 322. In the
axial direction, a length of the first section 321 of the
unloading device accommodating cavity 310 is greater
than a length of the head 411 of the piston 401, and a
length of the second section 322 of the unloading device
accommodating cavity 310 is greater than a length of the
body 412 of the piston 401, such that the piston 401 can
move within a range in the axial direction in the unloading
device accommodating cavity 310. The head 411 has an
inner surface 421 and an outer surface 422 that are dis-
posed opposite to each other, and a side surface 423
connecting the inner surface 421 and the outer surface
422. The inner surface 421 faces the body 412 and the
outer surface 422 is away from the body 412. The elastic
device 402 is a spring, and the elastic device 402 is
sleeved on the body 412 of the piston. One end of the
elastic device 402 abuts against the inner surface 421 of
the head 411 or is connected to the inner surface 421 of
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the head 411. A seal ring can be provided on the side
surface 423 of the head to enhance a seal between the
head 411 and the inner wall of the first section 321. A
distal end of the body 412 has a piston sealing end sur-
face 455. A shape of the piston sealing end surface 455
matches a shape of the unloading device accommodat-
ing cavity opening 367, such that the piston sealing end
surface 455 can seal the unloading device accommodat-
ing cavity opening 367.
[0038] FIG. 5A is a side view of the screw compressor
shown in FIG. 1A, FIG. 5B is a cross-sectional view of
the screw compressor shown in FIG. 5A sectioned along
a line C-C, showing the piston in an opened position, and
FIG. 5C is another cross-sectional view of the screw com-
pressor shown in FIG. 5A sectioned along the line C-C,
showing the piston in a closed position.
[0039] As shown in FIG. 5A, the unloading device ac-
commodating cavity opening 367 is simultaneously
aligned with at least a part of the unloading channel inlet
216 and a part of the screw rotor accommodating cavity
opening 215. In other words, the unloading device ac-
commodating cavity 310 can communicate the end of
the compression accommodating cavity 150 with the un-
loading channel 208.
[0040] In the position shown in FIG. 5A, the piston 401
is in the opened position. One end of the elastic device
402 abuts against the inner surface 421 of the head 411
of the piston 401, and the other end abuts against the
step surface 333 formed at the joint between the first
section 321 and the second section 322. The elastic de-
vice 402 is in a compressed state, thereby providing the
piston 401 with an elastic force in a direction away from
the unloading device accommodating cavity opening
367. In this case, the piston 401 is not subjected to an
external force opposite to the direction of the elastic force,
or is subjected to an external force less than the elastic
force of the elastic device, such that the piston 401 is in
the farthest position relative to the unloading device ac-
commodating cavity opening 367. In this case, the head
of the piston 401 abuts against the cover 315 and cannot
move further in a direction towards the unloading device
accommodating cavity opening 367.
[0041] There is a distance between the piston sealing
end surface 455 of the piston 401 and the unloading de-
vice accommodating cavity opening 367, such that a part
between the piston sealing end surface 455 and the un-
loading device accommodating cavity opening 367 forms
the connecting channel 308. That is, when the piston 401
is in the opened position, the piston is located outside
the connecting channel 308. The connecting channel 308
has a cavity, such that the connecting channel 308 com-
municates the compression accommodating cavity 150
and the unloading channel 208. In this case, the com-
pression accommodating cavity 150 is not yet commu-
nicated with the exhaust cavity opening 366, and a part
of the compressed refrigerant gas in the compression
accommodating cavity 150 is communicated with the
suction side of the compressor through the unloading

channel 208, thereby reducing the load of the compres-
sor.
[0042] In the position shown in FIG. 5B, the piston 401
is in the closed position. The piston 401 is subjected to
a force opposite to the direction of the elastic force of the
elastic device, which can overcome the elastic force of
the elastic device, such that the piston 401 enters the
connecting channel 308 and abuts against the rear end
surface 207 of the rotor seat 131. In this case, the con-
necting channel 308 is filled by the body of the piston
401, such that the connecting channel 308 is closed. The
piston sealing end surface 455 is flush with the unloading
device accommodating cavity opening 367 and seals the
unloading device accommodating cavity opening 367.
The compression accommodating cavity 150 and the un-
loading channel 208 are blocked by the piston sealing
end surface 455 and cannot communicate with each oth-
er. In the closed position of the piston, the refrigerant in
the compression accommodating cavity 150 continues
to be compressed before entering the exhaust cavity 180.
[0043] The cover channel 380 on the cover 315 is com-
municated with the exhaust side of the compressor, such
that the pressure on the outer surface 422 of the head
411 of the piston 401 changes as the pressure on the
exhaust side of the compressor changes. The piston in
the present application can be automatically adjusted ac-
cording to a working state of the compressor, wherein
when the compressor is just started, the piston 401 is in
the opened position, and when the compressor runs
smoothly, the piston 401 is in the closed position. When
the compressor needs to be started, a small load is con-
ducive to reducing a starting torque, thereby facilitating
quick startup of the compressor. When the compressor
in the present application is just started, the pressure on
the exhaust side of the compressor is small and cannot
overcome the elastic force of the elastic device to cause
the piston to seal the unloading device accommodating
cavity opening 367. In this case, the connecting channel
308 is opened, and a part of gas entering the compres-
sion accommodating cavity 150 reaches the suction side
of the compressor through the connecting channel 308
and the unloading channel 208, and is not subjected to
compression, such that a suction volume of the compres-
sor decreases, and in this case, the load of the compres-
sion is small. When the compressor operation reaches
a stable state, the pressure on the exhaust side of the
compressor increases, and the pressure on the exhaust
side is exerted on the piston 401 through the cover chan-
nel 380, causing the piston 401 to move towards where
the piston seals the unloading device accommodating
cavity opening 367 and into the farthermost position. In
this case, the connecting channel 308 is filled by the pis-
ton 401 and thus is closed, and the compression accom-
modating cavity 150 is disconnected from the unloading
channel 208. The compressor reaches a full load state.
Opening and closing of the piston 401 is automatically
associated with the working state of the compressor and
does not require manual intervention.

9 10 



EP 4 403 777 A1

7

5

10

15

20

25

30

35

40

45

50

55

[0044] In the present application, in a rotation direction
of the rotor, there is a distance between the unloading
device accommodating cavity openings 367 and 368 and
the exhaust cavity opening 366, such that when the con-
necting channel is communicated, the refrigerant gas be-
gins to be communicated with the suction side before
reaching a maximum compression state. In other em-
bodiments of the present application, positions of the un-
loading device accommodating cavity openings 367 and
368 can be set as required. In the rotation direction of
the rotor, the distance between the unloading device ac-
commodating cavity openings 367 and 368 and the ex-
haust cavity opening 366 can affect an unloading capa-
bility of the unloading device.
[0045] FIG. 6 is a schematic view of a first embodiment
of a connection relationship between the unloading de-
vice accommodating cavity 310 of the compressor and
the exhaust cavity of the compressor according to the
present application. In the embodiment shown in FIG. 6,
the cover channel 380 is communicated with the exhaust
cavity of the compressor through a connecting passage
608. A throttling element 611 and a buffer device 612 are
disposed on the connecting passage, wherein the buffer
device 612 is disposed between the throttling element
611 and the cover 315. The throttling element 611 and
the buffer device 612 are used to reduce the pressure of
the refrigerant gas on the exhaust side of the compressor
exerted on the unloading device 109, thereby preventing
the unloading device 109 from being subjected to exces-
sive impact. The buffer device 612 disposed on the throt-
tling element 611 can be configured according to an ac-
tual requirement for the compressor, and in one embod-
iment, the throttling element 611 can meet the require-
ment, so the buffer device 612 does not need to be dis-
posed. In another embodiment, a plurality of stages of
throttling elements and buffer devices may be disposed.
In yet another embodiment, the cover channel 380 is thin,
such that the throttling element is formed from the cover
channel 380 to further throttle the refrigerant gas.
[0046] In other embodiments, the cover channel 380
may be communicated with any place on a high-pressure
side of the air conditioning system.
[0047] FIG. 7 is a schematic view of a second embod-
iment of the connection relationship between the unload-
ing device accommodating cavity 310 of the compressor
and the exhaust cavity of the compressor according to
the present application. This embodiment is similar to the
embodiment shown in FIG. 6, and a difference lies in that
in the embodiment of FIG. 7, the connecting passage
708 is disposed in the housing 101 of the compressor.
Compared with the embodiment shown in FIG. 6, the
embodiment shown in FIG. 7 is more compact and can
achieve the same technical effects.
[0048] FIG. 8 is a schematic view of a third embodiment
of the connection relationship between the unloading de-
vice accommodating cavity 310 of the compressor and
the exhaust cavity of the compressor according to the
present application. In the embodiment shown in FIG. 8,

the buffer device is formed by a cover. As shown in FIG.
8, a cover 815 has a thickness in the axial direction, and
there is a cover accommodating cavity 830 inside the
cover, wherein the cover accommodating cavity 830 is
communicated with the unloading device accommodat-
ing cavity 310. The cover accommodating cavity 830 has
a volume and can provide a buffering effect, thereby form-
ing the buffer device.
[0049] The compressor in the present application can
automatically adjust a load state during startup and
smooth running, such that the compressor is in a good
working state.
[0050] While only some of the features of the present
application have been illustrated and described herein,
various modifications and changes will occur to those
skilled in the art. It is therefore to be understood that the
appended claims are intended to cover all such modifi-
cations and changes that fall within the true spirit of the
present application.

Claims

1. A compressor, comprising:

a housing (101) having a rotor accommodating
cavity (105) and an exhaust cavity (180), where-
in the housing (101) further comprises an un-
loading channel (208) and a connecting channel
(308), and the unloading channel (208) has an
unloading channel inlet (216) and an unloading
channel outlet (217);
a pair of screw rotors (110) at least partially lo-
cated in the rotor accommodating cavity (105),
wherein a compression accommodating cavity
(150) can be formed between teeth of the pair
of screw rotors (110) and the housing (101), the
pair of screw rotors (110) have a suction end
(112) and an exhaust end (113), the unloading
channel inlet (216) can be communicated with
the compression accommodating cavity (150)
through the connecting channel (308), and the
unloading channel outlet (217) is communicated
with a suction side of the compressor; and
an unloading device (109) configured to control-
lably open or close the connecting channel
(308), such that the compression accommodat-
ing cavity (150) can be controllably communi-
cated with or disconnected from the connecting
channel (308).

2. The compressor of claim 1, wherein:
the unloading device (109) is configured that: when
the compressor is started, the unloading device
(109) opens the connecting channel (308), thereby
opening the inlet (216) of the unloading channel
(208), such that the compression accommodating
cavity (150) is communicated with the suction side
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of the compressor.

3. The compressor of claim 1, wherein:
the housing (101) further comprises an unloading
device accommodating cavity (310) and a cover
(315), a proximal end of the unloading device ac-
commodating cavity (310) forms the connecting
channel (308), and a distal end of the unloading de-
vice accommodating cavity (310) is closed by the
cover (315).

4. The compressor of claim 3, wherein:
the unloading device accommodating cavity (310)
has an unloading device accommodating cavity
opening (367), and an area of the unloading device
accommodating cavity opening (367) is larger than
an area of the inlet (216) of the unloading channel
(208).

5. The compressor of claim 4, wherein:
the exhaust end (113) of the pair of screw rotors (110)
has an exhaust end surface (118), the unloading de-
vice accommodating cavity opening (367), the inlet
(216) of the unloading channel (208), and the ex-
haust end surface (118) are on the same plane, and
the unloading device accommodating cavity opening
(367) can simultaneously overlap at least a part of
the inlet (216) of the unloading channel (208) and at
least a part of the exhaust end surface (118).

6. The compressor of claim 3, wherein:
the unloading device (109) comprises a piston (401)
movable in the unloading device accommodating
cavity (310) and an elastic device (402) capable of
providing an elastic force, wherein the unloading de-
vice (109) is configured that: when the pressure on
the piston (401) is less than the elastic force of the
elastic device (402), the piston (401) can move away
from the inlet (216) of the unloading channel (208),
thereby opening the connecting channel (308); and
when the pressure on the piston is greater than the
elastic force of the elastic device (402), the piston
(401) can close the inlet (216) of the unloading chan-
nel (208), thereby closing the connecting channel
(308), wherein the pressure is provided by gas ex-
haust pressure of the compressor.

7. The compressor of claim 6, wherein:

the piston (401) has a head (411) and a body
(412), wherein a diameter of the head (411) is
greater than a diameter of the body (412), the
unloading device accommodating cavity (310)
has a first section (321) and a second section
(322), wherein a diameter of the second section
(322) is less than a diameter of the first section
(321), the first section (321) is close to the cover
(315), and the head (411) is accommodated in

the first section (321) and forms a seal with an
inner wall of the first section (321); and
one end of the elastic device (402) abuts against
a step surface (333) formed by the first section
(321) and the second section (322), the other
end abuts against the head (411) of the piston
(401), wherein the elastic device (402) provides
an elastic force, such that the piston (401) can
move away from the inlet (216) of the unloading
channel (208), thereby opening the connecting
channel (308), and the head (411) of the piston
(401) can be subjected to a pressure, such that
the piston (401) moves towards the inlet (216)
of the unloading channel (208) to close the con-
necting channel (308).

8. The compressor of claim 4, wherein:
the unloading device accommodating cavity (310) is
communicated with the exhaust cavity (180) of the
compressor through connecting passages (608,
708), and a throttling element is disposed on the con-
necting passage.

9. The compressor of claim 8, wherein:
a buffer device is disposed on the connecting pas-
sages (608, 708), and the buffer device is arranged
between the unloading device accommodating cav-
ity (310) and the throttling element.

10. The compressor of claim 8, wherein:
the cover (315) is provided with a cover channel
(380), and the cover channel forms the throttling el-
ement.

11. The compressor of claim 9, wherein:
the throttling element and the buffer device are dis-
posed in the housing (101).

12. The compressor of claim 4, wherein:
the housing (101) has a housing fitting surface (341)
disposed facing the exhaust end surface (118) of the
exhaust end of the pair of screw rotors, an exhaust
port (348) is disposed on the housing fitting surface
(341), and in a radial direction, there is a distance
between the unloading device accommodating cav-
ity opening (367) and the exhaust port (348).

13. A compressor, comprising any one of the technical
features or any combination of the technical features
in claims 1-12.
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