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(67)  Embodiments of the present invention provide
a compressor and a refrigeration device, wherein the
compressor comprises a housing, a first gas outlet port
and a second gas outlet port are provided on the housing,
a first cylinder comprises a first working chamber, a sec-
ond cylinder comprises a second working chamber, the
second working chamber is in communication with the
second gas outlet port via an inner chamber of the hous-
ing, a first separator is located between a first bearing
and the first cylinder, a first gas outlet is provided on the
first separator and is in communication with the first work-
ing chamber, the first gas outlet is in communication with
the first gas outlet port via a gas outlet passage, and the

gas outlet passage is notin communication with the inner
chamber of the housing. The exhaust pressure of the first
working chamber is greater than the exhaust pressure
of the second working chamber; by adding a first sepa-
rator between the first bearing and the first cylinder, and
making the first working chamber communicate with the
first exhaust port provided on the first separator to ex-
haust, the sealing performance in the exhaust process
of the first working chamber is effectively improved, so
that the actual displacement from the first working cham-
ber can be closer to theoretically designed displacement,
thereby improving the energy efficiency of the compres-
sor.
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Description

[0001] This application claims priority to Chinese Pat-
ent Application No. 202011129966.7 filed with China Na-
tional Intellectual Property Administration on October 21,
2020 and entitled "Compressor And Refrigeration De-
vice", and claims priority to Chinese Patent Application
No. 202022354204.9 filed with China National Intellec-
tual Property Administration on October 21, 2020 and
entitled "Compressor And Refrigeration Device", the en-
tire contents of which are herein incorporated by refer-
ence.

FIELD

[0002] The embodiment of the present invention re-
lates to the field of compressors, in particular to a com-
pressor and a refrigeration device.

BACKGROUND

[0003] At present, a rolling rotor double-cylinder com-
pressor in the related art refers to a compression assem-
bly containing two cylinders arranged on a crankshaft
axial direction, and both cylinders can achieve intake,
compression and exhaust processes of the refrigerant,
the two cylinders of the double-cylinder compressor ex-
haust gas out of the housing through different exhaust
passages, thereby realizing double exhaust pressure
which can effectively save space and energy consump-
tion which was originally achieved by the two compres-
sors. However, in therelated art, itis difficult to completely
seal the upper and lower cylinders of the double-cylinder
compressor during gas exhaustion, resulting in an actual
displacement of each exhaust circuit lower than theoret-
ical design displacement, thus affecting energy efficien-

cy.
SUMMARY

[0004] The embodiments of the present invention aim
to solve at least one of the technical problems existing
in the prior art.

[0005] To this end, a first aspect of the embodiment of
the present invention provides a compressor.

[0006] A second aspect of the embodiment of the
present invention provides a refrigeration device.
[0007] In view of this, according to a first aspect of the
embodiment of the present invention, a compressor is
provided, wherein the compressor comprises: a housing,
wherein the housing is provided with a first gas outlet
port and a second gas outlet port, a first bearing is pro-
vided in the housing, and a first cylinder is provided in
the housing. The first cylinder comprises a first working
chamber, and a second cylinder is provided in the hous-
ing, wherein the second cylinder comprises a second
working chamber connected to the second gas outlet port
via an inner chamber of the housing, a first separator is
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located between the first bearing and the first cylinder,
and a first exhaust port is provided on a first separator,
the first exhaust port is communicated with the first work-
ing chamber, an exhaust passage is located in the hous-
ing, the first exhaust port is communicated with the first
gas outlet port via the exhaust passage, and the exhaust
passage and the inner chamber of the housing are not
communicated with each other; wherein an exhaust pres-
sure of the first working chamber is greater than the ex-
haust pressure of the second working chamber.

[0008] The compressor provided by an embodiment of
the present invention comprises a housing, a first bear-
ing, a first cylinder and a first separator, wherein the first
separator is arranged between the first bearing and the
first cylinder, specifically, the first cylinder comprises a
first working chamber, and compression of the gas is
achieved by a volume change of the first working cham-
ber. Specifically, a side of the first separator facing the
first cylinder is provided with a first exhaust port, and the
first exhaust port is communicated with the first working
chamber, that is, the first working chamber exhausts
through the first exhaust port when compressing and ex-
hausting the air. Furthermore, the compressor further
comprises an exhaust passage, and the housing is pro-
vided with a first gas outlet port, wherein one end of the
exhaust passage is communicated with the first exhaust
port, and the other end of the exhaust passage is com-
municated with the first gas outlet port, and the exhaust
passage and the inner chamber of the housing are not
communicated with each other, that is to say, the exhaust
passage through which the first working chamber flows
during exhaust is not communicated with the inner cham-
ber of the housing, but directly exhausts gas out of the
compressor housing via the first gas outlet port of the
housing. By adding a first separator between the first
bearing and thefirst cylinder, and making the first working
chamber communicate with the first exhaust port provid-
ed on the first separator to exhaust air, sealing perform-
ance in the exhaust process of the first working chamber
is effectively improved, thatis to say, leakage of the inner
chamber of the first working chamber to the housing dur-
ing exhaustion is reduced, so that the pressure of the
gas exhausted from the first working chamber can be
increased, so that the actual displacement from the first
working chamber can be closer to theoretically designed
displacement, thereby increasing the energy efficiency
of the compressor.

[0009] Furthermore, the compressor comprises a sec-
ond cylinder, and in particular, the second cylinder com-
prises a second working chamber connected to a second
gas outlet port via an inner chamber of the housing,
wherein the second cylinder and the first cylinder are
distributed on an axial direction of the housing, and the
two cylinders independently compress the air, facilitating
dual-pressure exhaustion of the compressor. In particu-
lar, both the first cylinder and the second cylinder can
achieve intake, compression and exhaust processes of
a refrigerant, and this arrangement avoids the problem
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of high cost caused by arranging multiple compressors
to achieve the double exhaustion function in the related
art, and one compressor in the present invention can
achieve the functions achieved by two compressors in
the related art, reducing the processing cost and occu-
pied space of the compressor, and facilitating the instal-
lation process of the compressor. Furthermore, in the
present invention, it is defined that the exhaust pressure
of the first working chamber is greater than the exhaust
pressure of the second working chamber, i.e., itis defined
that the exhaust pressures of the first cylinder and the
second cylinder are different. Different exhaust pressure
can make the time when the refrigerant reaches the pre-
determined temperature and the energy required to be
different, and it can be understood that first cylinder and
second cylinder achieve different exhaust pressure ac-
cording to different usage requirements of the compres-
sor. Thus, a condenser corresponding to the first cylinder
and the second cylinder can achieve the condensing
function efficiently, avoid the waste of energy, make full
use of the advantages of a double-cylinder compressor,
and significantly improve the energy efficiency of the
compressor.

[0010] Note that for the double-cylinder compressor,
the first separator defined in the present invention is pro-
vided between the first bearing and the first cylinder, but
the first bearing and the first cylinder are not specifically
defined as the upper bearing and the upper cylinder in
the double-cylinder compressor. It can be understood
that the first bearing can be an upper bearing located on
an axial direction of the compressor housing, and the first
cylinder can be a lower bearing and a lower cylinder lo-
cated on the compressor axial direction of the housing,
that is, the first separator may be located between the
upper bearing and the upper cylinder, or may be located
between the lower bearing and the lower cylinder, and
when the first separator is located between the upper
bearing and the upper cylinder, a first gas outlet port is
connected to the working chamber in the upper cylinder
via an exhaust passage and afirst exhaust port, similarly,
if the first separator is located in the lower bearing and
the lower cylinder, the first gas outlet port is communi-
cated with the working chamber in the lower cylinder via
the exhaust passage and the first exhaust port, so that
the corresponding working chamber can be sealed by
adding the first separator, reduces leakage to the inner
chamber of the housing when the working chamber is
vented, resulting in an increase in compressor energy
efficiency.

[0011] Note that the compressor further comprises a
first piston and a second piston, the first cylinderis formed
with a first accommodating chamber, and the first piston
is eccentrically arranged in the first accommodating
chamber, the second cylinder is also machined with a
second accommodating chamber, the second piston is
eccentrically placed in the second accommodating
chamber, and the first piston can reciprocate within first
accommodating chamber, so that the first piston

10

15

20

25

30

35

40

45

50

55

achieves intake, compression of air and exhaust proc-
esses by changing the volume of the first working cham-
ber, and the second piston can reciprocate within the
second accommodating chamber, so that the second pis-
ton achieves intake, compression of air and exhaust
process by changing the volume of the second working
chamber; double exhaust function is achieved by provid-
ing two cylinders and two pistons, the first cylinder and
the second cylinder can achieve intake, compression and
exhaust process of the refrigerant; this arrangement
avoids the problem of high cost caused by arranging a
plurality of compressors to achieve double exhaust func-
tion in the related art, and one compressor in the present
invention can achieve the functions which can be
achieved by two compressors in the related art, reducing
the processing cost and reducing the occupied space of
the compressor, and is beneficial to improving the con-
venience of installing the compressor.

[0012] In addition, according to the compressor pro-
vided by the above-mentioned embodiment of the
present invention further has the following additional
technical features.

[0013] In one possible design, the exhaust passage
comprises a first exhaust passage and a second exhaust
passage, wherein the first exhaust passage is provided
on a first bearing, the first exhaust passage is communi-
cated with a first gas outlet port, the second exhaust pas-
sage is provided on a first separator, one end of the sec-
ond exhaust passage is communicated with the first ex-
haust passage, and the other end of the second exhaust
passage is communicated with the first exhaust port.
[0014] In this design, the exhaust passage includes
the first exhaust passage and the second exhaust pas-
sage, wherein since the exhaust passage is not commu-
nicated with the inner chamber of the housing, that is,
neither the first exhaust passage nor the second exhaust
passage is communicated with the inner chamber of the
housing, it is guaranteed that the first working chamber
communicated with the exhaust passage can exhaust
separately from the first gas outlet port. Specifically, the
first exhaust passage is provided on the first bearing, and
the second exhaust passage is provided on the first sep-
arator, wherein the second exhaust passage is provided
on one side of the first separator close to the first bearing,
and the second exhaust passage is communicated with
the firstexhaust port, one end of the first exhaust passage
communicated with the second exhaust passage is pro-
vided on one side of the first bearing close to the first
separator, and the first exhaust passage extends inside
the first bearing along a radial direction to an end of the
first bearing, and is communicated with the first gas outlet
port through the end of the first bearing. By placing the
first exhaust passage and second exhaust passage on
the first bearing and first separator and combining the
same to form a sealed chamber, the sealing effect of the
exhaust passage is improved, leakage of the first working
chamber to the inner chamber of the housing during ex-
haustion s further prevented, and the compressorenergy
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efficiency is improved.

[0015] In addition, by arranging an exhaust passage
on the first separator and the first bearing and commu-
nicating the same with the first cylinder, the length orig-
inally required by the exhaust passage is shortened, the
leakage into the housing chamber when the first working
chamber exhausts air, the exhaust pressure of the first
working chamber is improved, and there is no need to
additionally provide the exhaust passage in the location
of the first cylinder away from the sliding vane slot, there-
by effectively reducing the damage to the first cylinder,
ensuring the rigidity of the first cylinder, thereby improv-
ing the use reliability of the compressor.

[0016] In one possible design, a shaft hole is provided
on a first bearing, a first exhaust passage comprises a
first side wall near one side of the shaft hole, and the
minimum distance between a first side wall and a sidewall
of the shaft hole is L1, wherein L1 > 0.5mm.

[0017] In this design, the first exhaust passage has a
first side wall on the side of the shaft hole near the first
bearing, and the minimum distance between the first side
wall and the shaft hole sidewall is greater than or equal
to 0.5 mm, that is, by defining the minimum distance be-
tween the first side wall and the shaft hole sidewall, i.e.,
defining a providing location of the first exhaust passage
relative to the shaft hole, if the distance of the first side
wall and the shaft hole sidewall is too small, the risk of
leakage of the exhaust passage to the housing chamber
is increased during exhaustion of the first working cham-
ber. Therefore, the location of the first exhaust passage
with respect to the shaft hole of the first bearing is defined
so that the sealing performance of the first exhaust pas-
sage can be guaranteed, the leakage of the first working
chamber during the exhaustion is further prevented, and
the energy efficiency of the compressor is improved.
[0018] In one possible design, a shaft hole is provided
on the first separator, the second exhaust passage com-
prises a second side wall near one side of the shaft hole,
and the minimum distance between the second side wall
and the sidewall of the shaft hole is L2, wherein L2 > 0.5
mm.

[0019] In this design, the second exhaust passage has
a second side wall on the side of the shaft hole near the
first separator, and the minimum distance between the
second side wall and the shaft hole sidewall of the first
separator is greater than or equal to 0.5 mm, that is, by
defining the minimum distance between the second side
wall and the shaft hole sidewall of the first separator, i.e.,
defining the providing location of the second exhaust pas-
sage relative to the shaft hole of the first separator, if the
distance between second side wall and shaft hole side-
wall is too small, the risk of leakage of the exhaust pas-
sage tothe housing chamberis increased during exhaus-
tion of the first working chamber. Therefore, the location
of the second exhaust passage with respect to the shaft
hole of the first separator is defined so that the sealing
performance of the second exhaust passage can be
guaranteed, the leakage of the firstworking chamber dur-
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ing exhaustion is further prevented, and the energy effi-
ciency of the compressor is improved.

[0020] In one possible design, a thickness of the first
separator is HI, a depth of the second exhaust passage
along an axial direction of the housing is D1, and a height
of the first exhaust port along the axial direction of the
housing is h1, wherein the thickness HI of the first sep-
arator, the depth DI of the second exhaust passage, and
the height h1 of the first exhaust port satisfy H1-D1 >
5Xmin (D1-h1).

[0021] In this design, the relationship between the
thickness of the first separator, the depth of the second
exhaust passage along the axial direction of the housing
and the height of the first exhaust port along the axial
direction of the housing is defined so as to satisfy H1-D1
> 5 X min (D1-h1), that is to say, the height of the first
exhaust port with respect to the first separator and the
depth provided for the second exhaust passage on the
first separator are defined, and specifically, if the second
exhaust passage is too deep, the structural strength of
the first separator is reduced and the service stability of
the compressor is reduced, and if the second exhaust
passage is too shallow, the effective flow area of the ex-
haust passage cannot be guaranteed. Meanwhile, if the
first exhaust port along the axial direction of the housing
is too high, the depth of a section where the second ex-
haust passage is connected to the first exhaust port is
small, and the flow area of the gas cannot be guaranteed;
if the first exhaust port is too low on an axial direction of
the housing, the second exhaust passage is in commu-
nication with the first exhaust passage and the first ex-
haust port at the same time, and the passage required
to be provided is relatively deep, thereby reducing the
structural strength of the first separator. The relationship
between the depth along the axial direction of the housing
of the second exhaust passage and the height along the
axial direction of the housing of the first exhaust port is
defined, that is to say, the machining process of the first
separator is defined so as to ensure the planarity of the
first separator sealing surface, further preventing leak-
age of the first working chamber to the inner chamber of
the housing while improving the service stability of the
compressor, and improving the energy efficiency of the
compressor.

[0022] In one possible design, a thickness of the first
bearing is H2, a depth of the first exhaust passage along
the axial direction of the housing is D2, and a height of
the first exhaust port on an axial direction of the housing
is h1, wherein the thickness H2 of the first bearing, the
depth D2 of the first exhaust passage, and the height h1
of the first exhaust port satisfy H2-D2 > 5Xmin (D2-h1).
[0023] In this design, the relationship between the
thickness of the first bearing, the depth of the first exhaust
passage along the axial direction of the housing and the
height of the first exhaust port along the axial direction
of the housing is defined so as to satisfy H2-D2 > 5 X
min (D2-h1), that is to say, the depth provided for the
second exhaust passage on the first bearing is defined,
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thatis to say, the effective flow area of the sealed exhaust
passage communicating with the first working chamber
is defined; specifically, if the first exhaust passage is too
deep, the structural strength of the first bearing will be
reduced and the service stability of the compressor will
be reduced, and if the first exhaust passage is too shal-
low, therefore, the effective flow area of the exhaust pas-
sage cannot be guaranteed, and therefore, the relation-
ship between the thickness of the first bearing, the depth
of the first exhaust passage along the axial direction of
the housing and the height of the first exhaust port along
the axial direction of the housing is defined, that is, the
machining process of the first bearing is defined, so that
the flatness of the sealing surface of the first bearing is
guaranteed, and at the same time of improving the serv-
ice stability of the compressor, leakage of the firstworking
chamber into the inner chamber of the housing is further
prevented, thereby improving the energy efficiency of the
compressor.

[0024] In one possible design, the maximum cross-
sectional area of the first exhaust port is Sl and the min-
imum cross-sectional area of the exhaust passage is S2,

S1

<n 206
wherein Sl and S2 satisfy S2
[0025] In this design, the value range of the ratio of the
maximum cross-sectional area of the first exhaust port
to the minimum cross-sectional area of the exhaust pas-
sage is further defined, specifically, the ratio of the max-
imum cross-sectional area of the first exhaust port to the
minimum cross-sectional area of the exhaust passage is
greater than or equal to 0.6, so that the flow area of the
exhaust passage can be guaranteed.
[0026] In one possible design, a line is connected be-
tween a center point of the first exhaust port and a center
point of the first separator, the line extending as a first
face in the axial direction of the housing; a side of the
exhaust passage close to the first gas outlet port com-
prises a second exhaust port, the second exhaust port
is in communication with the first gas outlet port and the
first exhaust port respectively, a center line of the second
exhaust port is able to pass through the center of the first
bearing, and the center line extends in the axial direction
of the housing as a second face; an angle 6 is formed
between the first face and the second face, wherein the
angle 6 satisfies 140°<6<330°.
[0027] In this design, a range of values of the included
angle between the center line of the exhaust passage
and the first exhaust port in the radial direction of the first
separator is defined. Specifically, the central point of the
first exhaust port is connected to the axial center of the
first separator, a side of the exhaust passage close to
the first gas outlet port has a second exhaust port, and
the center line of the second exhaust port can pass
through the center of the first bearing, and the connection
line and the center line of the second exhaust port re-
spectively extend along the axial direction of the housing
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to form a first face and a second face, wherein the first
face and the second face form an angle 6 in the extending
direction, and the angle 6 satisfies 140 ° <6 <330 °, so
that tooling interference in the assembly process be-
tween compressor parts can be reduced, facilitating the
manufacture of the compressor, and improving the as-
sembly efficiency.

[0028] In one possible design, the compressor further
comprises: a second bearing spaced from the first bear-
ing, wherein the first cylinder and the second cylinder are
located between the first bearing and the second bearing.
[0029] In this design, the compressor further compris-
es a second bearing, wherein the second bearing and
the first bearing are spaced apart on an axial direction of
the housing, and the first cylinder and the second cylinder
are arranged between the first bearing and the second
bearing, and specifically, the first bearing can provide
support for a crankshaft, and the second bearing can
provide support for the first cylinder, the second cylinder,
and improve installation stability of the first cylinder and
the second cylinder.

[0030] In one possible design, the compressor further
comprises: a second separator located between the first
cylinder and the second cylinder; the first bearing and
the second separator abut against the first cylinder and
the second bearing and the second separator abut
against the second cylinder.

[0031] In this design, the compressor further compris-
es a second separator, and in particular, the second sep-
arator is provided between the first cylinder and the sec-
ond cylinder, and the first cylinder and the second cylin-
der are further provided between the first bearing and
the second bearing, so that the first bearing and the sec-
ond separator block the first accommodating chamber of
the first cylinder therebetween, and the second bearing
and the second separator block the second accommo-
dating chamber of the second cylinder therebetween.
[0032] Note that the compressor further comprises a
first sliding vane assembly and a second sliding vane
assembly, wherein the first cylinder comprises afirst slid-
ing vane slotand the second cylinder comprises a second
sliding vane slot, the first sliding vane assembly is pro-
vided in the first sliding vane slot, the second sliding vane
assembly is provided in the second sliding vane slot, the
first sliding vane assembly, an outer peripheral surface
of the first piston and an inner surface of the first cylinder
form a first working chamber, the second sliding vane
assembly, an outer peripheral surface of the piston and
an inner surface of the second cylinder form a second
working chamber; the first piston movement can change
the volume of the first working chamber to compress the
air, and the second piston movement can change the
volume of the second working chamber to compress the
air.

[0033] In one possible design, the compressor further
comprises: a second gas outlet port provided on the
housing; a third exhaust port communicated with the sec-
ond working chamber, a third exhaust port communicat-
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ed with the second gas outlet port via the inner chamber
from the housing; an gas outlet passage, via which a third
exhaust port is connected to the inner chamber of the
housing; the gas outlet passage is not communicated
with the exhaust passage.

[0034] In this design, the compressor also includes a
second gas outlet port, specifically, the second gas outlet
portis provided at the top of the housing, the third exhaust
port is communicated with the second working chamber,
wherein the second working chamber is communicated
from the third exhaust port to the inner chamber of the
housing via the gas outlet passage and exhausts gas out
of the housing from the second gas outlet port. That is,
the gas in the second working chamber is exhausted
through the third exhaust outlet, diffused into the inner
chamber of the housing, and then exhausted through the
second gas outlet port. Since the exhaust pressure of
the second cylinder is smaller than the exhaust pressure
of the first cylinder, the gas pressure in the inner chamber
of the housing is relatively low, which facilitates the oil
return of the compressor and is beneficial to ensure the
reliability of the compressor operation.

[0035] In one possible design, the compressor further
comprises: the housing is provided with an intake port,
and the compressor further comprises a first intake pas-
sage and a second intake passage, wherein the first
working chamber is communicated with the intake port
via the first intake passage, and the second working
chamber is communicated with the intake port via the
second intake passage. Furthermore, the first intake pas-
sage is communicated with the second intake passage.
[0036] In this design, an intake port may be placed on
the housing such that both the first working chamber and
the second working chamber communicate with an intake
port. Specifically, the first working chamber is communi-
cated to the intake port via the first intake passage, the
second working chamber is communicated to the intake
port via the second intake passage, and the first intake
passage and the second intake passage are optionally
communicated to each other, so as to reduce the total
length of the intake passage, avoid affecting rigidity due
to excessive processing of components such as a cylin-
der and a bearing, and reduce production costs.

[0037] In one possible design, the compressor further
comprises: the housing is provided with two intake ports,
and the compressor further comprises a first intake pas-
sage and a second intake passage, wherein the first
working chamber is communicated with one intake port
via the firstintake passage, the second working chamber
is communicated with the other intake port via the second
intake passage, and the firstintake passage and the sec-
ond intake passage are not communicated with each oth-
er.

[0038] In this design, by providing two intake ports on
the housing and communicating one working chamber
with one intake port, the aires in the two intake passages
do not mix with each other, thereby contributing to guar-
anteeing the intake amount of each cylinder.

10

15

20

25

30

35

40

45

50

55

[0039] Note thatthe firstintake passage is provided on
the first cylinder or the first bearing or the second sepa-
rator and the second intake passage is provided on the
second cylinder or the second bearing or the second sep-
arator.

[0040] According to a second aspect of the present
invention, a refrigeration device is provided, wherein the
refrigeration device comprises: a compressor as provid-
ed in any of the above-mentioned embodiments, thus
providing all the advantageous technical effects of the
compressor, which will not be described in detail herein.
[0041] In one possible design, the refrigeration device
further comprises: a first condenser in communication
with afirstgas outlet port of the compressor; afirst throttle
element in communication with the first condenser; a first
evaporator in communication with the first throttle ele-
ment; a first reservoir communicating a first intake pas-
sage of the first evaporator and the compressor; a second
condenser in communication with a second gas outlet
port of the compressor; a second throttle elementin com-
munication with the second condenser; a second evap-
oratorin communication with the second throttle element;
a second reservoir in communication with the second
evaporator and a second intake passage of the compres-
sor.

[0042] In this design, the compressor and the first con-
denser, the first throttle element, the first evaporator and
the first reservoir form a first group of refrigeration sys-
tems, and the compressor and the second condenser,
the second throttle element, the second evaporator and
the second reservoir form a second group of refrigeration
systems, wherein the two groups of the refrigeration sys-
tems are independent from each other, that is to say, the
refrigeration multiple exhaust functions achieved by mul-
tiple compressors in the related art by one compressor,
reduces the processing cost of the refrigeration device,
also reduces the occupied space of the refrigeration de-
vice, and improves the convenience of installing the in-
ternal components of the refrigeration device. Since the
exhaust pressures of the first cylinder and the second
cylinder are different, so that the exhaust pressures
reaching the first condenser and the second condenser
are different, the refrigeration device can have a double
condensation temperature and a double evaporation
temperature, which is beneficial to achieve the cascade
utilization of energy and improve the energy efficiency of
the refrigeration device. Especially in the case where the
displacement of the first cylinder and the second cylinder
are different so that the amount of the refrigerant con-
densed by the first condenser and the second condenser
is also different, the energy efficiency of the refrigeration
device is further improved.

[0043] In one possible design, the refrigeration device
further comprises: a third condenser in communication
with the first gas outlet port of the compressor; a third
throttle elementin communication with the third condens-
er; a third evaporator in communication with the third
throttle element; a third reservoir communicating a first
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intake passage and a second intake passage of the third
evaporator and the compressor; a fourth condenser in
communication with the second gas outlet port of the
compressor; a fourth throttle element in communication
with the fourth condenser; a fourth evaporator in com-
munication with the fourth throttle element; the third res-
ervoir also communicates the first intake passage and
the second intake passage of the fourth evaporator and
the compressor.

[0044] Inthisdesign,the compressorand the third con-
denser, the third throttle element, the third evaporator,
and the third reservoir form a third group of refrigeration
systems, and the compressor and the fourth condenser,
the fourth throttle element, the fourth evaporator, and the
third reservoir form a fourth group of refrigeration sys-
tems, wherein the two groups of refrigeration systems
are independent from each other, that s, the refrigeration
device realizes multiple exhaust functions achieved by
multiple compressors in the related art by one compres-
sor, reduces the processing cost of the refrigeration de-
vice, also reduces the occupied space of the refrigeration
device, and improves the convenience of installing the
internal components of the refrigeration device. The first
intake passage and the second intake passage commu-
nicate with the third reservaoir, so that the provision of one
reservoir can satisfy the intake functions of the first cyl-
inder and the second cylinder, reduce the number of com-
ponents in the refrigeration device, further reduce the
processing cost of the refrigeration device, effectively re-
duce the volume of the refrigeration device, and improve
the convenience of installation of the refrigeration device.
Furthermore, since the exhaust pressure of the first cyl-
inder and the second cylinder are different, so that the
exhaust pressure reaching the third condenser and the
fourth condenser are different, the refrigeration device
can be provided with double condensing temperature
and double evaporating temperature, which is beneficial
to achieve the cascade utilization of energy and improve
the energy efficiency of the refrigeration device. Espe-
cially in the case where the displacement of the first cyl-
inder and the second cylinder are different so that the
amounts of the refrigerant condensed by the third con-
denser and the fourth condenser are also different, the
energy efficiency of the refrigeration device is further im-
proved.

[0045] Additional aspects and advantages in accord-
ance with the present invention will be set forth in partin
the description which follows and, in part, will be obvious
from the description, or may be learned by practice of
the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0046] The above and/or additional aspects and ad-
vantages of the present invention will become apparent
and readily understood from the following description of
an embodiment taken in conjunction with the accompa-
nying drawings of which:
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Fig. 1 shows a schematic view showing a structure
of a compressor according to an embodiment of the
present invention;

Fig. 2 is a schematic view showing a structure of a
compressor according to another embodiment of the
present invention;

Fig. 3 shows a schematic view of a structure of a first
separator according toan embodimentof the present
invention;

Fig. 4 is a schematic view showing the structure of
a first separator according to another embodiment
of the present invention;

Fig. 5 shows a schematic view of the structure of a
first bearing according to an embodiment of the
present invention;

Fig. 6 shows a schematic view of the structure of a
first bearing according to a further embodiment of
the present invention;

Fig. 7 is a schematic view showing a structure of a
compressor according to still another embodiment
of the present invention;

Fig. 8 shows a schematic view showing a structure
of arefrigeration device according to an embodiment
of the present invention; and

Fig. 9 shows a schematic configuration of a refriger-
ation device according to another embodiment of the
present invention.

[0047] Wherein the corresponding relationship be-
tween the reference signs and the part names in Figs.
1-9is:

100 compressor, 110 housing, 112 first gas outlet port,
114 second gas outlet port, 120 first bearing, 130 second
bearing, 140 first cylinder, 150 second cylinder, 160 first
separator, 170 second separator, 180 first exhaust port,
190 exhaust passage, 192 first exhaust passage, 194
second exhaust passage, 200 crankshaft, 210 gas outlet
passage, 220 first exhaust valve, 300 first condenser,
310 first throttle element, 320 first evaporator, 330 first
reservoir, 340 second condenser, 350 second throttle
element, 360 second evaporator, 370 second reservoir,
380 first intake passage, 390 second intake passage,
400 third condenser, 410 third throttle element, 420 third
evaporator, 430 third reservoir, 440 fourth condenser,
450 fourth throttle element, 460 fourth evaporator.

DETAILED DESCRIPTION OF THE INVENTION

[0048] In order that the above objects, features and
advantages of the present invention can be more clearly
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understood, the present invention will be described in
further detail below with reference to the accompanying
drawings and detailed description. It should be noted that
the embodiments and features of the embodiments of
the present invention may be combined with each other
without conflict.

[0049] In the following description, numerous specific
details are set forth in order to provide a thorough under-
standing of the present invention, however, the present
invention may be practiced otherwise than as specifically
described herein and, therefore, the scope of the present
invention is not limited by the embodiments disclosed
below.

[0050] The compressor and the refrigeration device
provided according to some embodiments of the present
invention are described below with reference to Figs. 1-9.

Embodiment I:

[0051] As shown in Figs. 1, 2 and 6, an embodiment
ofthe first aspect of the presentinvention provides acom-
pressor 100, comprising a housing 110, wherein a first
gas outlet port 112 and a second gas outlet port 114 are
provided on the housing 110, a first bearing 120 is pro-
vided in the housing 110, a first cylinder 140 is provided
in the housing 110, the first cylinder 140 comprises a first
working chamber, and a second cylinder 150 is provided
inthe housing 110, wherein the second cylinder 150 com-
prises a second working chamber, and the second work-
ing chamber is communicated to the second gas outlet
port 114 via an inner chamber of the housing 110, a first
separator 160 is located between the first bearing 120
and the first cylinder 140, a first exhaust port 180 is pro-
vided on the first separator 160, the first exhaust port 180
communicates with the first working chamber, an exhaust
passage 190 is located in the housing 110, the first ex-
haust port 180 communicates with the first gas outlet port
112 via the exhaust passage 190, and the exhaust pas-
sage 190 does not communicate with the inner chamber
of the housing 110, wherein the exhaust pressure of the
first working chamber is greater than the exhaust pres-
sure of the second working chamber.

[0052] The compressor 100 provided by the embodi-
ment of the present invention comprises a housing 110,
afirstbearing 120, afirst cylinder 140 and afirst separator
160, wherein the first separator 160 is arranged between
thefirstbearing 120 and the first cylinder 140, specifically,
the first cylinder 140 comprises a first working chamber,
and the compression of the gas is achieved by a volume
change of the first working chamber. Specifically, a side
of the first separator 160 facing the first cylinder 140 is
provided with a first exhaust port 180 which is commu-
nicated with the first working chamber, that is, the first
working chamber exhausts gas through the first exhaust
port 180 when compressing and exhausting the air. Fur-
thermore, the compressor 100 further comprises an ex-
haust passage 190, and the housing 110 is provided with
afirstgas outlet port 112, wherein one end of the exhaust
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passage 190 is communicated with the first exhaust port
180, and the other end of the exhaust passage 190 is
communicated with the first gas outlet port 112, and the
exhaust passage 190 and the inner chamber of the hous-
ing 110 are not communicated with each other, that is to
say, the exhaust passage 190 through which the first
working chamber flows during exhaustion is not commu-
nicated with the inner chamber of the housing 110, but
directly exhausts gas out of the housing 110 of the com-
pressor 100 through the first gas outlet port 112 of the
housing 110. By adding the first separator 160 between
thefirstbearing 120 and the first cylinder 140, and making
the first working chamber communicate with the first ex-
haust port 180 provided on the first separator 160 for
exhaustion, the sealing performance in the exhaust proc-
ess of the first working chamber is effectively increased,
that is to say, leakage of the first working chamber into
the inner chamber of the housing 110 upon exhaustion
is reduced, so that the pressure of the gas exhausted
from the first working chamber can be increased, such
that the actual displacement from the first working cham-
ber can be closer to theoretically designed displacement,
thereby improving the energy efficiency of the compres-
sor 100.

[0053] Furthermore, the compressor 100 further com-
prises a second cylinder 150, and in particular, the sec-
ond cylinder 150 comprises a second working chamber,
wherein the second cylinder 150 and the first cylinder
140 are distributed on an axial direction of the housing
110, and two cylinders compress the gas independently,
so as to facilitate dual-pressure exhaustion of the com-
pressor 100. In particular, both the first cylinder 140 and
the second cylinder 150 can achieve intake, compression
and exhaust processes of the refrigerant, and this ar-
rangement avoids the problem of high cost caused by
providing multiple compressors 100 to implement the
double exhaust function in the related art, and one com-
pressor 100inthe presentinvention can achieve the func-
tions that can be implemented by two compressors 100
in the related art, reducing the machining cost, reducing
the occupied space of the compressor 100, and facilitat-
ing the installation process of the compressor 100. Fur-
thermore, in the present invention, it is defined that the
exhaust pressure of the first working chamber is greater
than the exhaust pressure of the second working cham-
ber, that is to say, it is defined that the exhaust pressure
of the first cylinder 140 and the second cylinder 150 are
different. Different exhaust pressure can make the time
when the refrigerant reaches the predetermined temper-
ature and the energy required to be different, and it can
be understood that the first cylinder 140 and the second
cylinder 150 achieve different exhaust pressure accord-
ing to different usage requirements of the compressor
100. As a result, the condenser corresponding to the first
cylinder 140 and the second cylinder 150 can achieve
the condensation function efficiently, avoid wasting en-
ergy, make full use of the dual exhaust advantages of
the double-cylinder compressor 100, and significantly im-



15 EP 4 047 209 A1 16

prove the energy efficiency of the compressor 100.
[0054] Note that the compressor 100 also comprises
a first piston and a second piston, the first cylinder 140
is processed and formed with the first accommodating
chamber, and the first piston is eccentrically arranged in
the first accommodating chamber, the second cylinder
150 is also machined with a second accommodating
chamber, the second piston is eccentrically positioned
within the second accommodating chamber, and the first
piston can reciprocate within the first accommodating
chamber, so that the first piston achieves intake, com-
pression of air and exhaust processes by changing a
volume of the first working chamber, and the second pis-
ton can reciprocate within the second accommodating
chamber, so thatthe second piston achieves intake, com-
pression of air and exhaust processes by changing the
volume of the second working chamber, the double ex-
haust function is achieved by providing two cylinders and
two pistons, the first cylinder 140 and the second cylinder
150 both are able to achieve intake, compression and
exhaust processes of the refrigerant; this arrangement
avoids the problem of high cost caused by arranging mul-
tiple compressors 100 to achieve double exhaust func-
tion in the related art; one compressor 100 in the present
invention can achieve the functions which can be
achieved by two compressors 100 in the related art, re-
ducing the processing cost and reducing the occupied
space of the compressors 100, and it is also advanta-
geous to facilitate installation of the compressors 100.
[0055] Itshould be noted that, in the case of the double-
cylinder compressor 100, the first separator 160 defined
inthe presentinventionis provided between the firstbear-
ing 120 and the first cylinder 140, but the first bearing
120 and the first cylinder 140 are not specifically defined
as an upper bearing and an upper cylinder in the double-
cylinder compressor 100. It can be understood that the
first bearing 120 can be an upper bearing located on an
axial direction of the compressor 100 housing 110, and
the first cylinder 140 can be a lower bearing and a lower
cylinder located on the axial direction of the compressor
100 housing 110, that is, the first separator 160 may be
located between the upper bearing and the upper cylin-
der, or may be located between the lower bearing and
the lower cylinder, and when the first separator 160 is
located between the upper bearing and the upper cylin-
der, the first gas outlet port 112 is communicated with
the first exhaust port 180 via an exhaust passage 190 to
the working chamber in the upper cylinder, and similarly,
if the first separator 160 is located in the lower bearing
and the lower cylinder, the first gas outlet port 112 is
communicated with the first exhaust port 180 via the ex-
haust passage 190 to the working chamber in the lower
cylinder, so that the corresponding working chamber can
be sealed by adding the first separator 160, reduce the
leakage to the inner chamber of the housing 110 when
the working chamber is exhausted air, achieving an in-
crease in the energy efficiency of the compressor 100.
[0056] In another embodiment, a first separator 160 is
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provided between a second bearing 130 and a second
cylinder 150, and a first exhaust port 180 is provided on
aside of the first separator 160 facing the second cylinder
150. The first exhaust port 180 is communicated with the
second working chamber, and a second exhaust pas-
sage 194 is provided on a side of the first separator 160
facing the second bearing 130; a side of the second bear-
ing 130 facing the first separator is provided with a first
exhaust passage 192, and one end of the first exhaust
passage 192 is communicated with a second exhaust
passage 194; the other end of the first exhaust passage
192 is provided inside the second bearing 130 and ex-
tends along the radial direction of the second bearing
130 until the end of the second bearing 130 is commu-
nicated with a first gas outlet port 112, so that the second
working chamber exhausts gas from the first exhaust port
180 to the housing via the second exhaust passage 194,
the first exhaust passage 192, and the first gas outlet
port 112. The first working chamber then diffuses from
the third exhaust port, through an outlet passage 210, to
the inner cavity of the housing, and exhausts gas to the
housing through the second gas outlet port 114 at the
top. By placing the first separator 160 between the sec-
ond bearing 130 and the second cylinder 150, the ex-
haust process of the second working chamber can be
sealed to prevent leakage to the inner chamber of the
housing when the second working chamber exhausts air,
thereby increasing the pressure of the gas exhausted
from the second working chamber, allowing the actual
displacement from the second working chamber can be
closer to theoretically designed displacement, thereby
increasing the energy efficiency of the compressor 100.

Embodiment II:

[0057] The specific structure of the exhaust passage
190 is explained and described on the basis of the above-
mentioned embodiment, as shown in Figs. 2, 3, 4, 5 and
6, and further, the exhaust passage 190 comprises a first
exhaust passage 192 and a second exhaust passage
194, wherein the first exhaust passage 192 is provided
on the first bearing 120, the first exhaust passage 192 is
communicated with the first gas outlet port 112, and the
second exhaust passage 194 is provided on the first sep-
arator 160, one end of the second exhaust passage 194
is communicated with the first exhaust passage 192 and
the other end of the second exhaust passage 194 is com-
municated with the first exhaust port 180.

[0058] In this embodiment, the exhaust passage 190
comprises the first exhaust passage 192 and the second
exhaust passage 194, wherein since the exhaust pas-
sage 190 is not communicated with the inner chamber
of the housing 110, that is, neither the first exhaust pas-
sage 192 nor the second exhaust passage 194 is com-
municated with the inner chamber of the housing 110, it
is guaranteed that the first working chamber communi-
cated with the exhaust passage 190 can be separately
exhausted from the first gas outlet port 112. Specifically,
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the first exhaust passage 192 is arranged on the first
bearing 120, and the second exhaust passage 194 is
arranged on the first separator 160, wherein the second
exhaust passage 194 is arranged on one side of the first
separator 160 near the first bearing 120; the second ex-
haust passage 194 is communicated with the first ex-
haust port 180, and one end of the first exhaust passage
192 communicated with the second exhaust passage
194 is provided on one side of the first bearing 120 close
to the first separator 160; and the first exhaust passage
192 extends inside the first bearing 120 along the radial
direction to the end of the first bearing 120, and is com-
municated with the first gas outlet port 112 through the
end of the first bearing 120. By placing the first exhaust
passage 192 and second exhaust passage 194 on the
first bearing 120 and first separator 160 and combining
the same into a sealed chamber, the sealing effect of the
exhaust passage 190 is improved, further preventing
leakage of the first working chamber to the inner chamber
of the housing 110 during exhaustion, increasing energy
efficiency of the compressor 100.

[0059] In addition, by arranging the exhaust passage
190 on the first separator 160 and the first bearing 120
and communicating the same with the first cylinder 140,
the length originally required by the exhaust passage 190
is shortened, the leakage to the inner chamber of the
housing 110 when the firstworking chamber is exhausted
is further reduced, the exhaust pressure of the first work-
ing chamber is improved, and it is unnecessary to addi-
tionally provide exhaust passage 190 in the location of
the first cylinder 140 away from the sliding vane slot,
thereby effectively reducing the damage to the first cyl-
inder 140, ensuring the rigidity of the first cylinder 140,
and thus improving the use reliability of the compressor
100.

[0060] Note that a second exhaust groove is provided
on a side of the first separator 160 facing the first bearing
120, and the second exhaust groove is communicated
with the first exhaust port 180, a first exhaust groove is
provided on a side of the first bearing 120 facing the first
separator 160, the first exhaust groove and the second
exhaust groove together form a sealed chamber, and a
third exhaust passage is also provided inside the first
bearing 120; the third exhaust passage is communicated
with the sealed chamber, so thatthe sealed cavity formed
by the first exhaust groove and the second exhaust
groove and the third exhaust passage together constitute
an exhaust passage which is not in communication with
the inner cavity of the housing, and the exhaust passage
is in communication with the first working chamber, so
that when the first working chamber intakes, compresses
and exhausts air, the first exhaust port 180 is communi-
cated to the first gas outlet port 112 via the exhaust pas-
sage, and is directly exhausted out of the housing 110
of the compressor 100 through the first gas outlet port
112 of the housing 110. Furthermore, by adding the first
separator 160 between the first bearing 120 and the first
cylinder 140, the leakage of the first working chamber
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into the inner cavity of the housing 110 when the first
working chamber is exhausted is effectively reduced, so
thatthe pressure of the gas exhausted from the first work-
ing chamber can be increased, so that the actual dis-
placement from the first working chamber can be closer
to theoretically designed displacement, thereby improv-
ing the energy efficiency of the compressor 100.

Embodiment lIl:

[0061] Onthebasis of any of the above-mentioned em-
bodiments, further, the first bearing 120 is provided with
a shaft hole, the first exhaust passage 192 comprises a
first side wall near one side of the shaft hole, and the
minimum distance between the first side wall and the
side wall of the shaft hole is L1, wherein L1 > 0.5 mm.
[0062] In this embodiment, the first exhaust passage
192 has a first side wall on the side of the shaft hole
adjacent the first bearing 120, the minimum distance be-
tween the first side wall and the shaft hole side wall being
greater than or equal to 0.5 mm, i.e., by defining the min-
imum distance between the first side wall and the shaft
hole side wall, i.e., defining the position of the first exhaust
passage 192 relative to the shaft hole, if the distance
between the first side wall and the shaft hole side wall is
too small, there is an increased risk that the exhaust pas-
sage 190 will go to the inner cavity of the housing 110
during exhaustion of the first working chamber. There-
fore, the location of the first exhaust passage 192 with
respectto the shaft hole of the firstbearing 120 is defined,
so that the sealing performance of the first exhaust pas-
sage 192 can be guaranteed, the leakage of the first
working chamber during exhaustion can be further pre-
vented, and the energy efficiency of the compressor 100
can be improved.

[0063] As shown in Figs. 3 and 4, further, a shaft hole
is provided on the first separator 160, the second exhaust
passage 194 comprises a second side wall near one side
of the shaft hole, and the minimum distance between the
second side wall and the sidewall of the shaft hole is L2,
wherein L2 > 0.5 mm.

[0064] In this embodiment, the second exhaust pas-
sage 194 has a second side wall on the side of the shaft
hole near the first separator 160, the minimum distance
between the second side wall and the shaft hole sidewall
of the first separator 160 is greater than or equal to 0.5
mm, that is to say, by defining the minimum distance
between the second side wall and the shaft hole sidewall
of the first separator 160, that is to say, the location where
the second exhaust passage 194 is located relative to
the shaft hole of the first separator 160 is defined, if the
second between the second side wall and the side wall
of the shaft hole is too small, there is an increased risk
of leakage of the exhaust passage 190 into the interior
of the housing 110 during exhaustion of the first working
chamber. Therefore, the location of the second exhaust
passage 194 with respect to the shaft hole of the first
separator 160 is defined such that the sealing perform-
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ance ofthe second exhaust passage 194 can be secured,
further preventing leakage of the first working chamber
during exhaustion, and improving the energy efficiency
of the compressor 100.

Embodiment IV:

[0065] On the basis of any one of the above-mentioned
embodiments, the relationship between a thickness of
the first separator 160, a depth of the second exhaust
passage 194 and a height of the first exhaust port 180 is
defined; as shown in figure 7, further, the thickness of
the first separator 160 is HI; the depth of the second ex-
haust passage 194 along an axial direction of the housing
110 is D1, and the height of the first exhaust port 180
along an axial direction of the housing 110 is h1, wherein
the thickness H1 of the first separator 160, the depth D1
of the second exhaust passage 194 and the height h1 of
the firstexhaust port 180 satisfy H1-D1>5 X min (D1-h1).
[0066] In this embodiment, the relationship between
the thickness of the first separator 160, the depth of the
second exhaust passage 194 along the axial direction of
the housing 110, and the height of the first exhaust port
180 along the axial direction of the housing 110 is defined
so as to satisfy H1-D1 > 5 X min (D1-h1), that is to say,
the height of the first exhaust port 180 relative to the first
separator 160 and the depth of the second exhaust pas-
sage 194 provided on the first separator 160 are defined.
Specifically, if the second exhaust passage 194 is too
deep, the structural strength of the first separator 160 will
be reduced, and the service stability of the compressor
100 will be reduced. If the second exhaust passage 194
is too shallow, the effective flow area of the exhaust pas-
sage 190 cannot be guaranteed; at the same time, if the
height of the first exhaust port 180 in the axial direction
of the housing 110 is too high, the depth of a section of
the second exhaust passage 194 communicating with
the first exhaust port 180 is shallow, and then the flow
area of the gas cannot be guaranteed; if the height of the
first exhaust port 180 in the axial direction of the housing
110 is too low, the second exhaust passage 194 com-
municates with the first exhaust passage 192 and the
first exhaust port 180 at the same time; the depth of the
channel required to be provided is relatively deep, there-
by reducing the structural strength of the first separator
160; therefore, the relationship between the thickness of
the first separator 160, the depth of the second exhaust
channel 194 in the axial direction of the housing 110 and
the height of the first exhaust port 180 along the axial
direction of the housing 110 is defined, that is, the ma-
chining process of the first separator 160 is defined,
thereby ensuring the flatness of the sealing surface of
the first separator 160, and at the same time improving
the service stability of the compressor 100, further pre-
venting the leakage of the first working chamber exhaust
gas to the inner cavity of the housing 110, improving the
energy efficiency of the compressor 100.

[0067] On the basis of the above-mentioned embodi-
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ment, the relationship between a thickness of the first
bearing 120, a depth of the first exhaust passage 192
and the height of the first exhaust port 180 is defined,
and as shown in Fig. 7, further, the thickness of the first
bearing 120 is H2, and the depth of the first exhaust pas-
sage 192 along the axial direction of the housing 110 is
D2, wherein the thickness H2 of the first bearing 120, the
depth D2 of the first exhaust passage 192 and the height
h1 of the first exhaust port 180 satisfy H2-D2 > 5Xmin
(D2-h1).

[0068] In this embodiment, the relationship between
the thickness of the first bearing 120, the depth of the
first exhaust passage 192 along the axial direction of the
housing 110, and the height of the first exhaust port 180
along the axial direction of the housing 110 is defined so
as to satisfy H2-D2 > 5 X min (D2-h1), that is to say, the
depth of the second exhaust passage 194 provided on
the first bearing 120 is defined, that is, the effective flow
area of the sealed exhaust passage 190 communicating
with the first working chamber is defined, specifically, if
the first exhaust passage 192 is too deep, the structural
strength of the first bearing 120 would be reduced and
the service stability of the compressor 100 would be re-
duced; if the first exhaust passage 192 is too shallow,
the effective flow area of the exhaust passage 190 would
not be guaranteed; therefore, the relationship between
the thickness of the first bearing 120, the depth of the
first exhaust passage 192 in the axial direction of the
housing 110 and the height of the first exhaust port 180
along the axial direction of the housing 110 is defined,
that is, the machining process of the first bearing 120 is
defined, thereby ensuring the flatness of the sealing sur-
face of the first bearing 120; while improving the opera-
tional stability of the compressor 100, leakage of the first
working chamber into the inner chamber of the housing
110 is further prevented, improving the energy efficiency
of the compressor 100.

Embodiment V:

[0069] Based on any of the embodiments described
above, further, the maximum cross-sectional area of the
first exhaust port 180 is Sl and the minimum cross-sec-
tional area of the exhaust passage 190 is S2, wherein SI

S1
—~ >0.06
and S2 satisfy S2 — |

[0070] In this embodiment, a range of values of the
ratio of the maximum cross-sectional area of the first ex-
haust port 180 to the minimum cross-sectional area of
the exhaust passage 190 is further defined, specifically,
the ratio of the maximum cross-sectional area of the first
exhaust port 180 to the minimum cross-sectional area of
the exhaust passage 190 is greater than or equal to 0.6,
so that the flow area of the exhaust passage 190 can be
guaranteed.
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Embodiment VI:

[0071] Onthe basis of any of the above-mentioned em-
bodiments, further, a connection line between the center
point of the first exhaust port 180 and the center point of
the first separator 160 extends as a first face in the axial
direction of the housing 110; a side of the exhaust pas-
sage 190 close to the first gas outlet port 112 comprises
asecond exhaust port, the second exhaust portis in com-
municated with the first gas outlet port 112 and the first
exhaust port 180 respectively, the center line of the sec-
ond exhaust port is able to pass through the center of
the first bearing 120, and the center line extends in the
axial direction of the housing 110 as a second face; an
angle 6is formed between the first face and the second
face, wherein the angle 6 satisfies 140°<6<330°.

[0072] Inthis embodiment, a range of values of includ-
ed angle between the centerline of the exhaust passage
190 and the first exhaust port 180 along the radial direc-
tion of the first separator 160 is defined. Specifically, the
center point of the first exhaust port 180 is connected to
the axis of the first separator 160, and the side of the
exhaust passage 190 near the first gas outlet port 112
has the second exhaust port, the centerline of the second
exhaust port can pass through the center of the first bear-
ing 120, and the connecting line and the centerline of the
second exhaust port respectively extend along the axial
direction of the housing 110 as a first face and a second
face, wherein the first face and the second face form an
angle 6 on the extended direction, and the angle 6 sat-
isfies 140°<6<330°, which can reduce the tooling inter-
ference during the assembly process between the com-
ponents and parts of the compressor 100, facilitate the
manufacture of the compressor 100 and improve the as-
sembly efficiency.

Embodiment VII:

[0073] Onthe basis of any one of the above-mentioned
embodiments, as shown in Figs. 1 and 2, the compressor
100 further comprises: a second bearing 130 spaced
apart from the first bearing 120, and the first cylinder 140
and the second cylinder 150 are located between the first
bearing 120 and the second bearing 130.

[0074] Inthisembodiment, the compressor 100 further
comprises a second bearing 130, wherein the second
bearing 130 and the first bearing 120 are spaced apart
on an axial direction of the housing 110, and the first
cylinder 140 and the second cylinder 150 are provided
between the first bearing 120 and the second bearing
130, and specifically, the first bearing 120 can provide
support for the crankshaft 200, and the second bearing
130 can provide support for the first cylinder 140 and the
second cylinder 150, and improve the installation stability
of the first cylinder 140 and the second cylinder 150.
[0075] AsshowninFigs. 1 and 2, the compressor 100
further includes: a second separator 170 located be-
tween the first cylinder 140 and the second cylinder 150;
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the first bearing 120 and the second separator 170 abut
against the first cylinder 140, and the second bearing 130
and the second separator 170 abut against the second
cylinder 150.

[0076] Inthis embodiment, the compressor 100 further
comprises a second separator 170, and in particular, the
second separator 170 is arranged between the first cyl-
inder 140 and the second cylinder 150, the first cylinder
140 and the second cylinder 150 are further arranged
between the first bearing 120 and the second bearing
130, so that the first bearing 120 and the second sepa-
rator 170 block the first accommodating chamber of the
first cylinder 140 therebetween, and the second bearing
130 and the second separator 170 block the second ac-
commodating chamber of the second cylinder 150 ther-
ebetween.

[0077] In an embodiment, further, the second separa-
tor 170 comprises a first plate and a second plate, and
the first plate and the second plate form a chamber, so
that a third exhaust port can be provided on the second
plate, so that the compressed air in the second working
chamber can be exhausted into the chamber of the sec-
ond separator 170 via a third exhaust port, and then the
compressed air is exhausted into the second gas outlet
port 114 via the gas outlet passage 210; the first sepa-
rator 160 is provided with a first exhaust port 180, and
the compressed air in the first working chamber can be
exhausted to the first gas outlet port 112 via the first ex-
haust port 180, guaranteeing that first cylinder 140 and
second cylinder 150 can achieve exhaust function inde-
pendently of each other, and achieving double pressure
exhaust function of the compressor 100.

[0078] In yet another embodiment, further, the second
separator 170 includes a first plate, a second plate, and
a separator, the separator separating the chamber within
the first plate and the second plate, thereby separating
the chamber into two mutually independent ones. At this
time, a first exhaust port 180 may be provided on the first
plate, so that the compressed air in the first working
chamber can be exhausted to one of the chambers
through the first exhaust port 180, and then the com-
pressed air is exhausted to the first gas outlet port 112
through the exhaust passage 190; a third exhaust port
may also be provided on the second plate, and the com-
pressed air in the second working chamber can be ex-
hausted to the other chambers through the third exhaust
port, and then the compressed air is exhausted to the
second gas outlet port 114 through the inner chamber of
the housing 110. It is guaranteed that the exhaust proc-
esses of the first cylinder 140 and the second cylinder
150 do not affect each other, achieving the double pres-
sure exhaust function of the compressor 100.

[0079] Further, the compressor 100 further comprises
a first sliding vane assembly and a second sliding vane
assembly, wherein the first cylinder 140 comprises a first
sliding vane slot, the second cylinder 150 comprises a
second sliding vane slot, the first sliding vane assembly
is arranged in the first sliding vane slot, the second sliding
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vane assembly is arranged in the second sliding vane
slot, the first sliding vane assembly, the outer peripheral
surface of the first piston and the inner surface of the first
cylinder 140 form a first working chamber, the second
sliding vane assembly, the outer peripheral surface of
the second piston and the inner surface of the second
cylinder 150 form a second working chamber, and the
first piston movement can change the volume of the first
working chamber to compress air, and the second piston
movement can change the volume of the second working
chamber to compress the air.

[0080] On the basis of the above-mentioned embodi-
ment, further, the first sliding vane assembly comprises
a first sliding vane and a first elastic member, wherein
the first sliding vane compresses the outer peripheral sur-
face of the first piston, and the first elastic member is
connected to an end of the first sliding vane away from
the first piston, so that during the movement of the first
piston, the first elastic member can push the first sliding
vane to always keep compressing the outer peripheral
surface of the first piston, ensuring the sealing perform-
ance of the first working chamber. Alternatively, the first
sliding vane assembly includes the first sliding vane, and
the first sliding vane can be integrated with the first piston
to prevent the first sliding vane from falling out of the first
sliding vane slot, ensure the stable installation of the first
sliding vane, improve the reliability of product, and the
integrated structure has good mechanical properties,
thus improving the connection strength between the first
sliding vane and the first piston. In addition, the first slid-
ing vane is integrally formed with the first piston, facili-
tating mass production, improving the processing effi-
ciency of the product and reducing the processing cost
of the product. Of course, the first sliding vane can also
be hingedly connected with the first piston, and can also
serve to prevent the first sliding vane from falling out of
the first sliding vane slot, so as to stabilize the installation
of the first sliding vane and improve the reliability of the
product.

[0081] The second sliding vane assembly includes the
second sliding vane and the second elastic member. The
second sliding vane compresses the outer peripheral sur-
face of the second piston, and the second elastic member
is connected to the end of the second sliding vane away
from the second piston, so that during the movement of
the second piston, the second elastic member can push
the second sliding vane to always compress the outer
peripheral surface of the second piston, ensuring the
sealing performance of the second working chamber. Al-
ternatively, the second sliding vane assembly includes a
second sliding vane which can be integrated with the
second piston to prevent the second sliding vane from
falling out of the second sliding vane slot, ensure the
stable installation of the second sliding vane, improve
the reliability of product, and the integrated structure has
good mechanical properties, thus improving the connec-
tion strength between the second sliding vane and the
second piston. In addition, the second sliding vane is
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integrally formed with the second piston, which facilitates
mass production, improves the processing efficiency of
the product and reduces the processing cost of the prod-
uct. Of course, the second sliding vane can also be
hingedly connected with the second piston, and can also
serve to prevent the second sliding vane from falling out
of the second sliding vane slot, so as to stabilize the in-
stallation of the second sliding vane and improve the re-
liability of the product.

[0082] Onthe basis of any one ofthe above-mentioned
embodiments, as shown in Fig. 1, the compressor 100
further comprises: a crankshaft 200 and a motor assem-
bly, wherein the motor assembly includes a stator and a
rotor, the crankshaft 200 has a first eccentric portion and
a second eccentric portion, the first piston is connected
to the first eccentric portion, the second piston is con-
nected to the second eccentric portion; a motor assembly
connected to the crankshaft 200 to drive the crankshaft
200 to rotate.

[0083] Thecompressor 100 further comprises a crank-
shaft 200 and a motor assembly, wherein the motor as-
sembly can drive the crankshaft 200 to rotate, the crank-
shaft 200 has a first eccentric portion connected to the
first piston and a second eccentric portion connected to
the second piston, when the crankshaft 200 rotates, the
first eccentric portion on the crankshaft 200 drives the
first piston to rotate, and the rotating first piston achieves
functions of intake, compression and exhaustion of the
air.

[0084] The second eccentric portion on the crankshaft
200 rotates the second piston, and the rotating second
piston achieves intake, compression and exhaustion
functions on the air.

[0085] As the crankshaft 200 rotates the first piston
and the second piston, the low pressure gas passes from
the first intake passage into the first working chamber of
the first cylinder 140, completing the process of intake,
compression and exhaust in the first working chamber,
and exhausting via the first gas outlet passage 210. The
other low-pressure gas second intake passage enters
the second working chamber of the second cylinder 150
to complete the process of intake, compression and ex-
haustion in the second working chamber, and gas is ex-
hausted through the second gas outlet passage 210, and
the crankshaft 200 completes the exhaust process twice
per revolution.

[0086] As shown in Fig. 1, the compressor 100 further
comprises: a second gas outlet port 114 provided on the
housing 110; a third exhaust port communicated with the
second working chamber, a third exhaust port commu-
nicated with the second gas outlet port 114 via the inner
chamber of the housing 110; a gas outlet passage 210
through which a third exhaust port is communicated with
an inner chamber of the housing 110; the gas outlet pas-
sage 210 is not communicated with the exhaust passage
190.

[0087] Inthis embodiment, the compressor 100 further
comprises a second gas outlet port 114, and specifically,
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the second gas outlet port 114 is provided at the top of
the housing 110, and the third exhaust port is communi-
cated with the second working chamber, wherein the sec-
ond working chamber communicates from the third ex-
haust port to the inner chamber of the housing 110 via
the gas outlet passage 210, and gas is exhausted out of
the housing 110 from the second gas outlet port 114.
That is, the gas in the second working chamber is ex-
hausted through the third exhaust outlet, diffused into the
inner chamber of the housing 110, and then exhausted
through the second gas outlet port 114. Since the exhaust
pressure of the second cylinder 150 is smaller than the
exhaust pressure of the first cylinder 140, the gas pres-
sure in the inner chamber of the housing 110 is relatively
low, facilitating the oil return of the compressor 100, and
facilitating the reliability for ensuring the operation of the
compressor 100.

[0088] Furthermore, the compressor 100 further com-
prises a first seal and a second seal, and in particular,
the first seal partially covers the first bearing 120 and the
second seal partially covers the second bearing 130, and
by providing the first seal and the second seal, the first
bearing 120 and the second bearing 130 can be partially
covered by the first seal and the second seal, respec-
tively, which can effectively reduce the noise generated
during the operation of the compressor 100 and improve
the use experience of the user.

[0089] In addition, an exhaust chamber is formed be-
tween the second seal and the second bearing 130, the
exhaust chamber communicated with the gas outlet pas-
sage 210 and the third exhaust port, that is, the exhaust
chamber communicated with the second working cham-
ber. By communicating the second working chamber with
the gas outlet passage 210, and making the gas outlet
passage 210 penetrate the second bearing 130, the sec-
ond cylinder 150, the second separator 170, the first cyl-
inder 140 and the first bearing 120, and then communi-
cating with the inner chamber of the housing 110, so that
the gas in the second working chamber can reach the
side where the first cylinder 140 is located via the gas
outlet passage 210, and then diffuse into the inner cham-
ber of the housing 110 and communicate with the second
gas outlet port 114 to complete the exhaust process of
the second working chamber.

[0090] Note that the first seal and the second seal are
cover plates or silencers. The first seal and the second
seal are connected at other positions by bolts or welding.
[0091] In an embodiment, the compressor 100 further
comprises afirstexhaustvalve 220 and a second exhaust
valve, and in particular, the firstexhaust valve is arranged
on the first exhaust port 180 and the second exhaust
valve is arranged on the gas outlet passage 210. Among
them, the first exhaust valve 220 can open and close the
first exhaust port 180, and the second exhaust valve 220
can open and close the outlet passage 210.
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Embodiment VIII:

[0092] Onthe basis of any one ofthe above-mentioned
embodiments, as shown in Fig. 9, the compressor 100
further comprises: the housing 110 is provided with an
intake port, and the compressor 100 further comprises a
first intake passage 380 and a second intake passage
390, wherein the first working chamber is communicated
with the intake port via the first intake passage 380, and
the second working chamber is communicated with the
intake port via the second intake passage 390. Further-
more, the first intake passage 380 is communicated with
the second intake passage 390.

[0093] In this embodiment, an intake port may be pro-
vided on the housing 110 such that both the first working
chamber and the second working chamber communicate
with an intake port. Specifically, the first working chamber
communicates with the intake port via the firstintake pas-
sage 380, the second working chamber communicates
with the intake port via the second intake passage 390,
and the first intake passage 380 and the second intake
passage 390 optionally communicate with each other,
so as to reduce the total length of the intake passage,
avoid affecting the rigidity due to excessive machining of
components such as acylinderand abearing, and reduce
the production cost.

[0094] In another embodiment, as shown in Fig. 8, the
compressor 100 further comprises: the housing 110 is
provided with two intake ports, and the compressor 100
further comprises afirstintake passage 380 and asecond
intake passage 390, wherein the first working chamber
is communicated with one intake port via the first intake
passage 380, and the second working chamber is com-
municated with the otherintake port viathe second intake
passage 390, and the first intake passage 380 and the
second intake passage 390 are not communicated with
each other.

[0095] In this embodiment, it is advantageous to en-
sure the intake amount of each cylinder by providing two
intake ports on the housing 110 and putting one working
chamber communicated with one intake port so that the
gas in the two intake passages does not mix with each
other.

[0096] Note that the firstintake passage 380 is provid-
ed on the first cylinder 140 or the first bearing 120 or the
second separator 170, and the second intake passage
390 is provided on the second cylinder 150 or the second
bearing 130 or the second separator 170.

[0097] In an embodiment of the present embodiment,
the first intake passage 380 is arranged on the first cyl-
inder 140, and the gas enters the first working chamber
through the first intake passage 380, so as to achieve
the process of intaking the gas into the first working cham-
ber; a second intake passage 390 is provided on the sec-
ond cylinder 150 and is communicated with the second
working chamber, and the gas enters the second working
chamber through the second intake passage 390, so as
toimplementa process ofintaking the gas into the second
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working chamber.

[0098] Inanotherembodiment, the firstintake passage
380 is arranged on the first cylinder 140 and is commu-
nicated with the firstworking chamber, and the gas enters
the first working chamber via the first intake passage 380
to achieve the process of intaking the gas into the first
working chamber; a second intake passage 390 is pro-
vided on the second bearing 130 and is communicated
with the second working chamber, and the gas enters
the second working chamber through the second intake
passage 390, thereby enabling the intake of the gas into
the second working chamber.

[0099] Inyetanother embodiment, the first intake pas-
sage 380 is arranged on the first bearing 120 and is com-
municated with the first working chamber, and the gas
enters the first working chamber through the first intake
passage 380, thereby achieving a process of intaking the
gas into the first working chamber; the second intake
passage 390 is placed on the second cylinder 150, and
the gas enters the second working chamber through the
second intake passage 390, thereby implementing the
process of intaking the gas into the second working
chamber.

[0100] In yetanother embodiment, the first intake pas-
sage 380 is provided on the first bearing 120, and the
gas enters the first working chamber through the first
intake passage 380, thereby achieving the process of
intaking the gas into the first working chamber; a second
intake passage 390 is provided on the second bearing
130, and the gas enters the second working chamber
through the second intake passage 390, thereby achiev-
ing the process of intaking the gas into the second work-
ing chamber.

Embodiment IX:

[0101] According to a second aspect of the present
invention, there is provided a refrigeration device com-
prising the compressor 100 as provided by any one of
the above-mentioned embodiments, and therefore all the
advantageous technical effects of the compressor 100
are provided, which will not be described in detail herein.
[0102] In an embodiment, as shown in Fig. 8, the re-
frigeration device further comprises: a first condenser
300 communicated with the first gas outlet port 112 of
the compressor 100; a first throttle element 310 commu-
nicated with the first condenser 300; a first evaporator
320 communicated with the first throttle element 310; a
first reservoir 330, a first intake passage 380 communi-
cating the first evaporator 320 with the compressor 100;
a second condenser 340 communicated with the second
gasoutletport 114 of the compressor 100; a second throt-
tle element 350 communicated with the second condens-
er 340; a second evaporator 360 communicated with the
second throttle element 350; a second reservoir 370, a
second intake passage 390 communicating the second
evaporator 360 with the compressor 100.

[0103] In this embodiment, the compressor 100 and
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the first condenser 300, the first throttle element 310, the
first evaporator 320 and the first reservoir 330 form a first
group of refrigeration systems, and the compressor 100
and the second condenser 340, the second throttle ele-
ment 350, the second evaporator 360 and the second
reservoir 370 form a second group of refrigeration sys-
tems, wherein the two groups of refrigeration systems
are independent from each other, that is, the refrigeration
device realizes the multiple exhaust functions realized
by multiple compressors 100 in the related art by one
compressor 100, thereby reducing the processing cost
of the refrigeration device. The space occupied by the
refrigeration device is also reduced, and the convenience
of installing the internal components of the refrigeration
device is improved; since the exhaust pressure of the
first cylinder 140 and the second cylinder 150 is different,
the exhaust pressure reaching the first condenser 300
and the second condenser 340 is different, so that the
refrigeration device can have a double condensation
temperature and a double evaporation temperature,
which is beneficial to realize the cascade utilization of
energy and improve the energy efficiency of the refriger-
ation device. Especially in case where the displacement
of first cylinder 140 and second cylinder 150 is different,
so that the amount of refrigerant condensed by the first
condenser 300 and the second condenser 340 are also
different, further improving the energy efficiency of the
refrigeration device.

[0104] The flow process of the refrigerant is as follows.
[0105] The first gas outlet port 112 of the compressor
100 is connected to the first condenser 300 via compo-
nents such as pipelines, and the refrigerant flows into the
first evaporator 320 via the first expansion valve, and
flows from the first evaporator 320 into the first intake
passage 380 of the first cylinder 140 via the first intake
passage of the first reservoir 330; the first gas outlet port
112 is connected to the second condenser 340 through
apipe assembly, and the refrigerant flows into the second
evaporator 360 through the second expansion valve, and
flows from the second evaporator 360 into the second
intake passage 390 of the second cylinder 150 through
the second reservoir 370.

[0106] In another embodiment, as shown in Fig. 9, the
refrigeration device further comprises: a third condenser
400 communicated with the first gas outlet port 112 of
the compressor 100; a third throttle element 410 com-
municated with the third condenser 400; a third evapo-
rator 420 communicated with third throttle element 410;
a third reservoir 430, a first intake passage 380 and a
second intake passage 390 communicating the third
evaporator 420 with the compressor 100; a fourth con-
denser 440 communicated with the second gas outlet
port 114 of the compressor 100; a fourth throttle element
450 communicated with the fourth condenser 440; a
fourth evaporator 460 communicated with the fourth
throttle element 450; a third reservoir 430 also commu-
nicates the fourth evaporator 460 with the firstintake pas-
sage 380 and the second intake passage 390 of the com-
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pressor 100.

[0107] In this embodiment, the compressor 100 and
the third condenser 400, the third throttle element 410,
the third evaporator 420, and the third reservoir 430 form
a third group of refrigeration systems, and the compres-
sor 100 and the fourth condenser 440, the fourth throttle
element 450, the fourth evaporator 460, and the third
reservoir 430 form a fourth group of refrigeration sys-
tems, wherein two groups of refrigeration systems are
independent from each other, that is, a refrigeration de-
vice realizes multiple exhaust functions realized by a plu-
rality of compressors 100 in the related art by one com-
pressor 100, thereby reducing the processing cost of the
refrigeration device. The space occupied by the refriger-
ation device is also reduced, and the convenience of in-
stalling the internal components of the refrigeration de-
vice is improved; the first intake passage 380 and the
second intake passage 390 communicate with the third
reservoir 430, so that providing one reservoir can satisfy
the intake function of the first cylinder 140 and the second
cylinder 150, reducing the number of components in the
refrigeration device, further reducing the processing cost
of the refrigeration device, effectively reducing the vol-
ume of the refrigeration device, and improving the con-
venience of installing the refrigeration device. Further-
more, since the exhaust pressure of the first cylinder 140
and the second cylinder 150 are different, so that the
exhaust pressure reaching the third condenser 400 and
the fourth condenser 440 are different, the refrigeration
device can be provided with the double condensing tem-
perature and the double evaporating temperature, facil-
itating the cascade utilization of energy, and improving
the energy efficiency of the refrigeration device. Espe-
cially in case where the displacement of the first cylinder
140 and the second cylinder 150 are different, so that
the amount of the refrigerant condensed by the third con-
denser400 and the fourth condenser 440 is also different,
furtherimproving the energy efficiency of the refrigeration
device.

[0108] The above-mentioned two embodiments
achieve the function of double exhaust parameters of a
single compressor 100, and make use of heat with double
high and low temperatures to effectively save energy
consumption. Meanwhile, the range of the parameter ra-
tio of the double cylinders is reasonably specified, the
advantages of double-row circulation can be fully exert-
ed, and the energy efficiency is improved.

[0109] In the description of the present specification,
the terms "connect", "mount”, "fix", and the like are to be
understood broadly, for example, "connect" may be a
fixed connection, a detachable connection, or an integral
connection; may be directly connected or indirectly con-
nected through an intermediate. The specific meaning of
the above terms in the present invention can be under-
stood by a person skilled in the art as the case may be.
[0110] In the description of the present invention, the
description of the terms "one embodiment," "some em-
bodiments," "a specific embodiment," etc., mean that a
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particular feature, structure, material, or characteristic
described in connection with the embodiment or example
is included in at least one embodiment or example of the
present invention. In this description, the schematic rep-
resentations of the terms used above do not necessarily
refer to the same embodiment or example. Furthermore,
the particular features, structures, materials, or charac-
teristics described may be combined in any suitable man-
ner in any one or more embodiments or examples.
[0111] The above description is only a preferred em-
bodiment of the present invention and is not intended to
limit the presentinvention, and various modifications and
changes may be made to the present invention by those
skilled in the art. Any modification, equivalent replace-
ment, orimprovement made within the spirit and principle
of the presentinvention shall be included in the protection
scope of the present invention.

Claims

1. A compressor, comprising: a housing, wherein the
housing is provided with a first gas outlet port and a
second gas outlet port; a first bearing provided in the
housing; a first cylinder provided in the housing and
comprising a first working chamber; a second cylin-
der provided in the housing and comprising a second
working chamber, the second working chamber be-
ing communicated with the second gas outlet port
via an inner chamber of the housing; a first separator
located between the first bearing and the first cylin-
der; a first exhaust port provided on the first separa-
tor, the first exhaust port being communicated with
the first working chamber; and an exhaust passage
located within the housing, the first exhaust port be-
ing communicated with the first gas outlet port via
the exhaust passage, the exhaust passage being
not communicated with the inner chamber of the
housing; wherein the exhaust pressure of the first
working chamber is greater than the exhaust pres-
sure of the second working chamber.

2. The compressor according to claim 1, wherein the
exhaust passage comprises: a firstexhaust passage
provided on the first bearing, the first exhaust pas-
sage being communicated with the first gas outlet
port; a second exhaust passage provided on the first
separator, one end of the second exhaust passage
being communicated with the first exhaust passage,
and the other end of the second exhaust passage
being communicated with the first exhaust port.

3. The compressor according to claim 2, wherein a
shaft hole is provided on the first bearing, the first
exhaust passage comprises a first side wall near one
side of the shaft hole, and the minimum distance
between the first side wall and the sidewall of the
shaft hole is L1, wherein L1 > 0.5 mm.
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The compressor according to claim 2, wherein a
shaft hole is provided on the first separator, the sec-
ond exhaust passage comprises a second side wall
near one side of the shaft hole, and the minimum
distance between the second side wall and the side-
wall of the shaft hole is L2, wherein L2 > 0.5 mm.

The compressor according to claim 2, wherein a
thickness of the first separator is H1, a depth of the
second exhaust passage along an axial direction of
the housing is D1, and a height of the first exhaust
porton an axial direction of the housing is h1, wherein
the thickness H1 of the first separator, the depth D1
of the second exhaust passage, and the height h1
of the first exhaust port satisfy H1-D1> 5 X min (D1-
h1).

The compressor according to claim 2, wherein a
thickness of the first bearing is H2, a depth of the
first exhaust passage along an axial direction of the
housing is D2, and a height of the first exhaust port
on an axial direction of the housing is h1, wherein
the thickness H2 of the first bearing, the depth D2 of
the first exhaust passage, and the height h1 of the
first exhaust port satisfy H2-D2 > 5Xmin (D2-h1).

The compressor according to any one of claims 1 to
6, wherein the maximum cross-sectional area of the
first exhaust port is S1, and the minimum cross-sec-
tional area of the exhaust passage is S2, wherein

S1

>0.6
S1 and S2 satisfy 52 .

The compressor according to any one of claims 1 to
6, wherein a connecting line between a center point
of the first exhaust port and a center point of the first
partition, the connecting line extending as afirst face
in an axial direction of the housing; one side of the
exhaust passage close to the first gas outlet port
comprises a second exhaust port, the second ex-
haust port is communicated with the first gas outlet
port and the first exhaust port respectively, a center-
line of the second exhaust port can pass through the
center of the first bearing, and the centerline extends
as a second face on an axial direction of the housing;
an angle 6 is formed between the first face and the
second face, wherein the angle 6 satisfies
140°<6<330°.

The compressor of any one of claims 1 to 6, wherein
the compressor further comprises: the housing is
provided with an intake port, the compressor further
comprises a firstintake passage and a second intake
passage, the first working chamber is communicated
with the intake port via the first intake passage, the
second working chamber is communicated with the
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10.

1.

12.

32

intake port via the second intake passage, and the
first intake passage and the second intake passage
are communicated with each other; or two intake
ports are provided on the housing, the compressor
further comprises a first intake passage and a sec-
ond intake passage, the first working chamber is
communicated with one of the intake ports via the
first intake passage, the second working chamber is
communicated with the other of the intake ports via
the second intake passage, and the first intake pas-
sage and the second intake passage are not com-
municated with each other.

A refrigeration device, comprising: the compressor
according to any one of claims 1 to 9.

The refrigeration device according to claim 10,
wherein the refrigeration device further comprises:
a first condenser communicated with the first gas
outlet port of the compressor; a first throttle element
communicated with the first condenser; a first evap-
orator communicated with the first throttle element;
a first reservoir communicating the first evaporator
and a first intake passage of the compressor; a sec-
ond condenser communicated with the second gas
outlet port of the compressor; a second throttle ele-
ment communicated with the second condenser; a
second evaporator communicated with the second
throttle element; and a second reservoir communi-
cating the second evaporator and a second intake
passage of the compressor.

The refrigeration device according to claim 10,
wherein the refrigeration device further comprises:
a third condenser communicated with the first gas
outlet port of the compressor; a third throttle element
communicated with the third condenser; a third evap-
orator communicated with the third throttle element;
a third reservoir communicating the third evaporator
and the first intake passage and the second intake
passage of the compressor; afourth condenser com-
municated with the second gas outlet port of the com-
pressor; a fourth throttle element communicated with
the fourth condenser; a fourth evaporator communi-
cated with the fourth throttle element; and the third
reservoir also communicates the fourth evaporator
and the first intake passage and the second intake
passage of the compressor.
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