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(54) ELECTRIC COMPRESSOR, AIR CONDITIONING SYSTEM, AND VEHICLE

(57) An electric compressor, an air conditioning sys-
tem, and a vehicle. The electric compressor (100) com-
prises a housing assembly (1) and a compression me-
chanism (2). The housing assembly (1) comprises a first
housing (11) and a support (12); two axial ends of the first
housing (11) are respectively a first end (111) and a
second end (112); the support (12) is disposed at the
first end (111) of the first housing (11), so that an accom-
modation cavity (10) is formed between the support (12)
and the first housing (11); an oil cavity (113) and a
refrigerant discharge port (114) are formed on the first
housing (11); the oil cavity (113) is disposed close to the
second end (112) with respect to the first end (111); and
an oil outlet (1131) of the oil cavity (113) is communicated
with the refrigerant discharge port (114). The compres-
sion mechanism (2) is disposed in the accommodation
cavity (10); a first silencing cavity (101) is formed be-
tween the compression mechanism (2) and the support
(12); the compression mechanism (2) is provided with a
first exhaust port (21); the first exhaust port (21) is com-

municated with the first silencing cavity (101); and the first
silencing cavity (101) is communicated with an oil inlet
(1132) of the oil cavity (113). According to the electric
compressor, noise and vibration during operation can be
reduced.
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Description

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application is based on and claims priori-
ties to Chinese patent applications Nos.
202210715848.7 and 202221588958.3 filed on June
22, 2022, the entire contents of which are incorporated
herein by reference.

FIELD

[0002] The present disclosure relates to the field of
compressor technologies, and more particularly, to an
electric compressor, an air conditioning system, and a
vehicle.

BACKGROUND

[0003] An electric compressor is a core component of a
refrigeration device for a vehicle. The electric compres-
sor generates vibration noise during its operation, which
would affect vehicle noise and causes a subjective hear-
ing issue. In the related art, a high-pressure refrigerant
discharged from a compression mechanism of the elec-
tric compressor exits the electric compressor from a
refrigerant discharge outlet after being subjected to a
gas-liquid separation in an oil separation chamber. Ex-
haust airflow noise and pressure pulsations generated
during the operation of the electric compressor are likely
to stimulate resonance of various components of a ther-
mal management system of the vehicle, which brings
about problems of noise and vibration of the vehicle.

SUMMARY

[0004] The present disclosure aims to solve at least
one of the technical problems in the related art. To this
end, embodiments of the present disclosure provide an
electric compressor, which can mitigate noise and vibra-
tion generated during an operation of the electric com-
pressor.
[0005] Embodiments of the present disclosure further
provide an air conditioning system having the electric
compressor as described above.
[0006] Embodiments of the present disclosure further
provide a vehicle having air conditioning system as de-
scribed above.
[0007] According to embodiments in a first aspect of
the present disclosure, an electric compressor is pro-
vided. The electric compressor includes a housing as-
sembly and a compression mechanism. The housing
assembly includes a first housing and a support, and
two axial ends of the first housing are a first end and a
second end, respectively. The support is disposed at the
first end of the first housing to form an accommodation
chamber between the support and the first housing. The
first housing has an oil separation chamber and a refrig-

erant discharge outlet. The oil separation chamber is
located closer to the second end than the first end, and
the oil separation chamber has an oil separation outlet in
communication with the refrigerant discharge outlet. The
compression mechanism is disposed in the accommo-
dation chamber. A first silencing cavity is formed between
the compression mechanism and the support. The com-
pression mechanism has a first exhaust outlet in com-
munication with the first silencing cavity, and the first
silencing cavity is in communication with an oil separation
inlet of the oil separation chamber.
[0008] In some embodiments, the second end of the
first housing is closed, and the oil separation chamber is
formed in an end housing part of the first housing at the
second end.
[0009] In some embodiments, a first communication
passage is formed in a side housing part of the first
housing. The first silencing cavity and the oil separation
inlet of the oil separation chamber are in communication
with each other through the first communication passage.
[0010] Further, a first communication hole is formed at
a connection between the first housing and the support,
and the first communication passage is in communication
with the first silencing cavity through the first communi-
cation hole. The first communication hole has a smaller
flow area than the first communication passage.
[0011] Exemplarily, the first communication hole is
formed at the support or at the first housing, or the first
communication hole is defined by an insertion tube in-
serted into the first housing or the support.
[0012] Exemplarily, the first communication hole has a
minimum flow area of S1, and the first silencing cavity has
a volume of V1, where 0.06≤S1/V1≤2.0.
[0013] In some embodiments, the compression me-
chanism has a second silencing cavity in communication
with the first silencing cavity.
[0014] Further, the second silencing cavity is spaced
apart from the first silencing cavity in an axial direction of
the compression mechanism. A second communication
passage is formed at the compression mechanism. The
second silencing cavity and the first silencing cavity are in
communication with each other through the second com-
munication passage.
[0015] Exemplarily, the second communication pas-
sage has a minimum flow area of S2; and the second
silencing cavity has a volume of V2, where
0.08≤S2/V2≤2.2.
[0016] In some embodiments, a high-pressure cavity is
formed between a wall of the accommodation chamber
and the compression mechanism, and the first silencing
cavity and the oil separation inlet of the oil separation
chamber are in communication with each other through
the high-pressure cavity.
[0017] Further, the compression mechanism has a
second communication hole and a second silencing cav-
ity in communication with the first silencing cavity, and the
second silencing cavity and the high-pressure cavity
being in communication with each other through the
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second communication hole.
[0018] Exemplarily, the compression mechanism is a
rotary compression mechanism or a scroll compression
mechanism.
[0019] According to embodiments in a second aspect
of the present disclosure, an air conditioning system is
provided. The air conditioning system includes the elec-
tric compressor according to any of the embodiments in
the first aspect.
[0020] In a third aspect of the present disclosure, a
vehicle is provided. The vehicle includes a vehicle body
and the air conditioning system in the second aspect of
the present disclosure. The air conditioning system is
mounted at the vehicle body.
[0021] Additional aspects and advantages of the pre-
sent disclosure will be provided at least in part in the
following description, or will become apparent at least in
part from the following description, or can be learned from
practicing of the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] The above and/or additional aspects and ad-
vantages of the present disclosure will become more
apparent and more understandable from the following
description of embodiments taken in conjunction with the
accompanying drawings.

FIG. 1 is a perspective view of a first housing of an
electric compressor according to some embodi-
ments of the present disclosure.
FIG. 2 is a cross-sectional view of the electric com-
pressor illustrated in FIG. 1.
FIG. 3 is an axial cross-sectional view of the electric
compressor illustrated in FIG. 1.
FIG. 4 is a cross-sectional view of an electric com-
pressor according to some embodiments of the pre-
sent disclosure.
FIG. 5 is a cross-sectional view of an electric com-
pressor according to some embodiments of the pre-
sent disclosure.
FIG. 6 is a cross-sectional view of an electric com-
pressor according to some embodiments of the pre-
sent disclosure.
FIG. 7 is a cross-sectional view of an electric com-
pressor according to some embodiments of the pre-
sent disclosure.
FIG. 8 is a schematic view of a vehicle according to
an embodiment of the present disclosure.
FIG. 9 is a relationship graph of S2/V2 versus pres-
sure pulsation amplitude according to a first embodi-
ment of the present disclosure.

[0023] Reference numerals of the accompanying
drawings:
electric compressor 100; housing assembly 1; accom-
modation chamber 10; first silencing cavity 101; high-
pressure cavity 102; first housing11; first end 111; second

end 112; oil separation chamber 113 oil separation outlet
1131; oil separation inlet 1132; exhaust tube 1133; re-
frigerant discharge outlet 114; first communication pas-
sage 115; support 12; gasket 13; compression mechan-
ism 2; first exhaust outlet 21; second silencing cavity 22;
second communication passage 23; second communi-
cation hole 24; first cylinder 251; second cylinder 252;
first piston 261; second piston 262; partition 27; first
bearing 281; second bearing 282; second exhaust outlet
283; silencer 29; first communication hole 3; drive shaft 4;
air conditioning system 200; vehicle 300.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0024] Embodiments of the present disclosure will be
described in detail below with reference to examples
thereof as illustrated in the accompanying drawings,
throughout which same or similar elements, or elements
having same or similar functions, are denoted by same or
similar reference numerals. The embodiments described
below with reference to the drawings are illustrative only,
and are intended to explain, rather than limit, the present
disclosure.
[0025] Various embodiments or examples for imple-
menting different structures of the present disclosure are
provided below. In order to simplify the description of the
present disclosure, components and arrangements of
specific examples are described herein. These specific
examples are merely for the purpose of illustration, rather
than limiting the present disclosure. Further, the same
reference numerals and/or reference letters may appear
in different examples of the present disclosure for the
purpose of simplicity and clarity, instead of indicating a
relationship between different embodiments and/or the
discussed arrangements. In addition, the present disclo-
sure provides examples of various specific processes
and materials. However, applications of other processes
and/or the use of other materials are conceivable for
those of ordinary skill in the art.
[0026] An electric compressor 100, an air conditioning
system 200, and a vehicle 300 according to embodi-
ments of the present disclosure will be described below
with reference to the accompanying drawings.
[0027] As illustrated in FIG. 1 to FIG. 3, an electric
compressor 100 according to embodiments of the pre-
sent disclosure includes a housing assembly 1 and a
compression mechanism 2. The compression mechan-
ism 2 is configured to compress a low-pressure refriger-
ant into a high-pressure refrigerant.
[0028] The housing assembly 1 includes a first housing
11 and a support 12. Two axial ends of the first housing 11
are a first end 111 and a second end 112, respectively.
The support 12 is disposed at the first end 111 of the first
housing 11 to form an accommodation chamber 10 be-
tween the support 12 and the first housing 11. The first
housing 11 has an oil separation chamber 113 and a
refrigerant discharge outlet 114. That is, both the oil
separation chamber 113 and the refrigerant discharge
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outlet 114 are integrally formed on the first housing 11.
[0029] The compression mechanism 2 is disposed in
the accommodation chamber 10. A first silencing cavity
101 is formed between the compression mechanism 2
and the support 12. The compression mechanism 2 has a
first exhaust outlet 21 in communication with the first
silencing cavity 101. The first silencing cavity 101 is in
communication with an oil separation inlet 1132 of the oil
separation chamber 113. An oil separation outlet 1131 of
the oil separation chamber 113 is in communication with
the refrigerant discharge outlet 114. The oil separation
chamber 113 is configured to separate a gas and a liquid
in the high-pressure refrigerant from each other, and then
the gas is discharged through the refrigerant discharge
outlet 114.
[0030] For example, when the electric compressor 100
is powered for a normal operation, the low-pressure
refrigerant may be sucked, and then compressed into
the high-pressure refrigerant by the compression me-
chanism 2. The high-pressure refrigerant is then dis-
charged into the first silencing cavity 101 through the
first exhaust outlet 21 of the compression mechanism 2.
The high-pressure refrigerant in the first silencing cavity
101 enters the oil separation chamber 113 through the oil
separation inlet 1132 to undergo a gas-liquid separation.
The separated gaseous refrigerant is finally discharged
out of the housing assembly 1 through the refrigerant
discharge outlet 114.
[0031] The oil separation chamber 113 is located clo-
ser to the second end 112 than the first end 111. That is,
an axial distance between the oil separation chamber 113
and the second end 112 is smaller than that between the
oil separation chamber 113 and the first end 111. Since
the first silencing cavity 101 is formed by the compression
mechanism 2 and the support 12 together, and the sup-
port 12 is located at the first end 111 of the first housing 11,
the first silencing cavity 101 is closer to the first end 111
than the second end 112. That is, an axial distance
between the first silencing cavity 101 and the first end
111 is smaller than that between the first silencing cavity
101 and the second end 112. Therefore, at the first
housing 11, the first silencing cavity 101 is spaced apart
from the oil separation chamber 113 by a predetermined
axial distance. It should be noted that an axial direction of
the first housing 11 is same as that of the compression
mechanism 2.
[0032] With the electric compressor 100 according to
the embodiments of the present disclosure, the oil se-
paration chamber 113 is at a predetermined distance
from the first silencing cavity 101, which can increase
a flow distance of the high-pressure refrigerant flowing
from the first silencing cavity 101 to the oil separation
chamber 113, thereby mitigating flow noise and pressure
pulsations of the high-pressure refrigerant. Therefore,
operation noise and vibration of the electric compressor
100 can be mitigated. In addition, since the first silencing
cavity 101 is formed between the compression mechan-
ism 2 and the support 12, no additional silencing compo-

nents need to be disposed outside the first housing 11 or
the support 12, which can reduce input costs of arranging
the silencing components, thereby improving a manu-
facturing efficiency considering that a mounting step of
assembling the silencing component to the first housing
11 or the support 12 is eliminated. Further, the electric
compressor 100 has a relatively compact overall struc-
ture, which is conducive to reducing a volume of and a
space occupied by the electric compressor 100, improv-
ing versatility of the electric compressor 100. In addition,
by arranging the compression mechanism 2 in the ac-
commodation chamber 10, compactness of the electric
compressor 100 can be further improved. In this way, a
space in the electric compressor 100 can be efficiently
utilized while the volume of the electric compressor 100 is
limited, allowing the volume of and the space occupied by
the electric compressor 100 to be further reduced.
[0033] In an exemplary embodiment of the present
disclosure, as a core component of a refrigeration device
for a vehicle, the electric compressor is subjected to strict
control on its size and weight to ensure optimal key
performance such as a vehicle range. Within limited
dimensions, the compressor has a limited internal vo-
lume. Therefore, after space requirements for a com-
pression component and a motor component are satis-
fied, a volume of a cavity available for refrigerant buffer-
ing and noise elimination is small. An exhaust solution
provided in the present disclosure can provide an effec-
tive solution on how to utilize a limited volume to enhance
a noise reduction effect.
[0034] In some embodiments, as illustrated in FIG. 1 to
FIG. 3, the second end 112 of the first housing 11 is
closed. The oil separation chamber 113 is formed in an
end housing part of the first housing 11 at the second end
112. In such a structure, the oil separation chamber 113
and the first silencing cavity 101 are located at the second
end 112 of the first housing 11 and the first end 111 of the
first housing 11, respectively. A distance between the oil
separation chamber 113 and the first silencing cavity 101
is relatively great, which can increase the flow distance of
the high-pressure refrigerant flowing from the first silen-
cing cavity 101 to the oil separation chamber 113, thereby
better mitigating the flow noise and the pressure pulsa-
tions of the high-pressure refrigerant. Therefore, the
operation noise and the vibration of the electric compres-
sor 100 are further mitigated.
[0035] In addition, by designing the second end 112 of
the first housing 11 in a closed form, a structure of the
housing assembly 1 can be simplified, saving a cost and
steps of closing the second end 112 by using other
components. Further, by forming the oil separation cham-
ber 113 in the end housing part of the first housing 11 at
the second end 112, the oil separation chamber 113 can
be prevented from occupying too much space of the
accommodation chamber 10 to ensure a sufficient avail-
able volume of the accommodation chamber 10. In addi-
tion, problems such as interference between the oil se-
paration chamber 113 and the compression mechanism
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2 in the accommodation chamber 10 can be avoided,
improving generality.
[0036] In some embodiments, as illustrated in FIG. 1
and FIG. 3, a first communication passage 115 is formed
in a side housing part of the first housing 11. The first
silencing cavity 101 and the oil separation inlet 1132 of
the oil separationchamber 113 are in communication with
each other through the first communication passage 115.
Therefore, the high-pressure refrigerant in the first silen-
cing cavity 101 flows into the first communication pas-
sage 115, and then flows into the oil separation chamber
113 through the oil separation inlet 1132. In this way, an
exhaust efficiency can be improved. Also, the first silen-
cing cavity 101 can be prevented from exhausting a gas
towards the accommodation chamber 10 in a case where
the accommodation chamber 10 has an oil pool, to avoid
other adverse effects due to an unstable liquid level of the
oil pool. In addition, with such a structure, the first com-
munication passage 115 is formed at the inner side of of
the first housing 11. Therefore, the first communication
passage 115 is prevented from occupying the space of
the accommodation chamber 10. Further, the first com-
munication passage 115 has relatively high structural
strength, which allows the first communication passage
115 to be less likely to be deformed under a pressure of
the high-pressure refrigerant, improving reliability of the
electric compressor 100.
[0037] A method for forming the first communication
passage 115 at the first housing 11 is not limited. For
example, the first communication passage 115 may be
formed directly during casting or injection molding of the
first housing 11. Or, for example, the first communication
passage 115 may be formed by punching a hole in the first
housing 11. In addition, it should be noted that the first
communication passage 115 may extend along a straight
line, a curve, or the like, and the present disclosure is not
limited in this regard.
[0038] The number of the first communication passage
115 is not limited in the present disclosure. One first
communication passage 115 may be formed, or a plur-
ality of first communication passages 115 independently
enabling the first silencing cavity 101 to be in commu-
nication with the oil separation chamber 113 may be
formed. It should be noted that when the plurality of first
communication passages 115 is formed, a total flow area
of the plurality of first communication passages 115 can
be set to be equal to a flow area of one first communica-
tion passage 115.
[0039] In some embodiments, as illustrated in FIG. 4
and FIG. 5, a first communication hole 3 is formed at a
connection between the first housing 11 and the support
12. The first communication passage 115 is in commu-
nication with the first silencing cavity 101 through the first
communication hole 3. The first communication hole 3
has a smaller flow area than the first communication
passage 115. Therefore, since a refrigerant path from
the first silencing cavity 101 to the oil separation chamber
113 has a variable flow area, the first communication

passage 115 of a relatively great flow area may be used to
ensure the exhaust efficiency, while the first communica-
tion hole 3 of a relatively small flow area may be used for a
design of relevant dimensions to enhance the noise
reduction effect. In addition, during a flow of the high-
pressure refrigerant in the first silencing cavity 101 into
the first communication passage 115 through the first
communication hole 3, the flow area decreases and then
increases, which is more conducive to mitigating the flow
noise and the pressure pulsations of the high-pressure
refrigerant in the first housing 11, further mitigating the
operation noise and the vibration of the electric compres-
sor 100.
[0040] It should be noted that specific dimensions to be
satisfied for matching the flow area of the first commu-
nication hole 3 and the flow area of the first communica-
tion passage 115 may be separately calculated by those
skilled in the art based on specific requirements of dif-
ferent operation conditions. Therefore, the specific di-
mensions are not limited to the embodiments of the
present disclosure.
[0041] A position and a shape of the first communica-
tion hole 3 are not limited in the present disclosure. For
example, the first communication hole 3 may be formed
at the support 12 or at the first housing 11, or the first
communication hole 3 may be defined by an insertion
tube inserted into the first housing 11 or the support 12.
Therefore, the position of the first communication hole 3
is flexible. Based on structural needs of a device, the first
communication hole 3 may be formed at the support 12 or
at the first housing 11, or may be formed as a separate
structure.
[0042] For example, in the embodiment shown in FIG.
4, the first communication hole 3 is formed at the support
12. A passageway is formed at a connection between the
support 12 and the first communication passage 115, and
the passageway has a smaller flow area than the first
communication passage 115. The passageway serves
as the first communication hole 3. Or, for example, in the
embodiment shown in FIG. 5, the first communication
hole 3 is formed at first housing 11. In this case, the first
communication hole 3 may be formed as a passageway
between the first communication passage 115 and the
first silencing cavity 101. In addition, the first communi-
cation hole 3 has a smaller flow area than the first com-
munication passage 115. Further, for example, a gasket
13 is disposed between the first housing 11 and the
support 12. In this case, the first communication hole 3
may be an insertion tube disposed at the gasket 13 and
corresponding to the first communication passage 115.
The insertion tube may be inserted into the first commu-
nication passage 115, or into the first silencing cavity 101,
or into both the first communication passage 115 and the
first silencing cavity 101.
[0043] Exemplarily, the first communication hole 3 has
a minimum flow area of S1, and the first silencing cavity
101 has a volume of V1, where 0.06≤S1/V1≤2.0. For
example, a value of S1/V1 may be 0.06, 0.1, 0.5, 1, 1.5,
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1.9, and 2.0. With such a structure, the noise reduction
effect is relatively satisfactory.
[0044] It should be noted that when the plurality of first
communication passages 115 is formed, the number of
the first communication holes 3 may be same as that of
the first communication passages 115, and thus a plur-
ality of first communication holes 3 is formed. In this case,
the plurality of first communication holes 3 has a total flow
area of S1.
[0045] In some embodiments, as illustrated in FIG. 3,
the compression mechanism 2 may further have a sec-
ond silencing cavity 22 in communication with the first
silencing cavity 101. Therefore, the high-pressure refrig-
erant compressed by the compression mechanism 2 is
discharged into the first silencing cavity 101 and the
second silencing cavity 22. With the second silencing
cavity 22 in communication with the first silencing cavity
101, a total volume of silencing cavities in the electric
compressor 100 can be increased. Therefore, the high-
pressure refrigerant is accommodated in a relatively
large space after being discharged into the first silencing
cavity 101 and the second silencing cavity 22, which
lowers the pressure of the high-pressure refrigerant,
reducing a pressures exerted on inner walls of the first
silencing cavity 101 and the second silencing cavity 22. In
this way, the flow noise and the pressure pulsations due
to the high-pressure refrigerant can be mitigated.
[0046] In addition, by forming the second silencing
cavity 22 in the compression mechanism 2, an additional
arrangement of other silencing components in the ac-
commodation chamber 10 is removed, which can im-
prove a space utilization rate of the accommodation
chamber 10. Further, a satisfactory noise reduction effect
and a satisfactory vibration reduction effect can be rea-
lized while the electric compressor 100 has a compact
structure.
[0047] For example, as illustrated in FIG. 3, the second
silencing cavity 22 is spaced apart from the first silencing
cavity 101 in an axial direction of the compression me-
chanism 2. A second communication passage 23 is
formed at the compression mechanism 2. The second
silencing cavity 22 and the first silencing cavity 101 are in
communication with each other through the second com-
munication passage 23. Therefore, after the high-pres-
sure refrigerant compressed by the compression me-
chanism 2 is discharged into the first silencing cavity
101, the high-pressure refrigerant enters the second
silencing cavity 22 along the second communication
passage 23. The high-pressure refrigerant entering the
second silencing cavity 22 can flow back into the first
silencing cavity 101 through the second communication
passage 23. Thereafter, the high-pressure refrigerant
enters the oil separation chamber 113 through the oil
separation inlet 1132. The separated gaseous refrigerant
is finally discharged out of the housing assembly 1
through the refrigerant discharge outlet 114.
[0048] With such a structure, since the second silen-
cing cavity 22 is spaced apart from the first silencing

cavity 101 in the axial direction of the compression me-
chanism 2, a predetermined axial distance is formed
between the second silencing cavity 22 and the first
silencing cavity 101. Therefore, the high-pressure refrig-
erant flows in the second communication passage 23 for
a predetermined flow distance, which can better mitigate
the flow noise and the pressure pulsations of the high-
pressure refrigerant, mitigating the operation noise and
the vibration of the electric compressor 100.
[0049] The present disclosure is not limited in this
regard. For example, in other embodiments of the pre-
sent disclosure, as illustrated in FIG. 7, the compression
mechanism 2 may further have a second exhaust outlet
283. The second exhaust outlet 283 is configured to
directly exhaust the gas towards the second silencing
cavity 22, thereby improving the exhaust efficiency.
[0050] It should be understood that a flow space for the
high-pressure refrigerant in the first silencing cavity 101
and the second silencing cavity 22 is greater than the flow
area of the second communication passage 23. In this
way, when the high-pressure refrigerant flows from the
second silencing cavity 22 to the first silencing cavity 101
through the second communication passage 23, the flow
noise and the pressure pulsations of the high-pressure
refrigerant in the first housing 11 can be further mitigated,
thereby further mitigating the operation noise and the
vibration of the electric compressor 100.
[0051] The number of the second communication pas-
sage 23 is not limited in the present disclosure. One
second communication passage 23 may be formed, or
a plurality of second communication passages 23 inde-
pendently enabling the first silencing cavity 101 to be in
communication with the second silencing cavity 22 may
be formed. It should be further noted that when the
plurality of second communication passages 23 is
formed, a total flow area of the plurality of second com-
munication passages 23 is equal to a flow area of one
second communication passage 23.
[0052] Exemplarily, as illustrated in FIG. 9, the second
communication passage 23 has a minimum flow area of
S2, and the second silencing cavity 22 has a volume of
V2, where 0.08≤S2/V2≤2.2. For example, a value of
S2/V2 may be 0.08, 0.1, 0.5, 1, 1.5, 1.9, and 2.2. With
such a structure, the exhaust efficiency and the noise
reduction effect can be balanced.
[0053] It should be noted that when the plurality of
second communication passages 23 is formed, the plur-
ality of second communication passages 23 has a total
flow area of S2.
[0054] It was found through analysis and testing that, in
a conventional design, due to the consideration of pres-
sure losses, a large cavity and a flow passage of a large
flow area are designed at an exhaust side of a compres-
sor. However, this design is not an optimal scheme for
pulsation attenuation and noise reduction of the refrig-
erant. For operation conditions and common noise is-
sues of the electric compressor, if specific noise bands
such as intractable low-frequency noise are encoun-
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tered, a distribution ratio of "cavity-tube-cavity-tube" may
be controlled based on an inherent topology of a flow
passage of the compressor, for example, a ratio of a flow
area of the flow passage to a cavity volume, which can
alleviate a noise issue of the compressor, especially a
low-frequency noise issue.
[0055] It was found that attenuation characteristics of
fluid pulsations and attenuation characteristics of acous-
tic pulsations have obvious differences, and thus optimal
attenuation of the fluid pulsations cannot be obtained
only by relying on an acoustic plane wave transmission
formula. An optimal ratio range for the flow area of each
flow passage and a volume of a buffer cavity can be
determined by combining with experimental testing
through simulation.
[0056] When the electric compressor 100 is applied to
the vehicle 300, an operation state of the electric com-
pressor 100 would be affected by operation conditions of
the vehicle 300. Since the attenuation characteristics of
the fluid pulsations and the attenuation characteristics of
the acoustic pulsations are significantly different, data
illustrated in FIG. 9 are obtained by combining with
experimental testing through simulation. FIG. 9 reveals
that, when the vehicle is under an idle condition, the
pressure pulsations have a relatively small amplitude
within a range of 0.08≤S2/V2≤0.8, and thus optimal
attenuation of the fluid pulsations and an optimal silen-
cing effect are achieved. When the vehicle is under a low-
speed refrigeration condition, the pressure pulsations
have a relatively small amplitude within a range of
0.4≤S2/V2≤0.8, and thus the optimal attenuation of the
fluid pulsations and the optimal silencing effect are
achieved. However, when the vehicle is under a dehu-
midification condition, for example, a range between the
above two ranges, i.e., a range of 0.08≤S2/V2≤2.2, and
thus a relatively satisfactory effect of mitigating the pres-
sure pulsations and the noise is achieved.
[0057] In some embodiments, as illustrated in FIG. 6
and FIG. 7, a high-pressure cavity 102 is formed between
a wall of the accommodation chamber 10 and the com-
pression mechanism 2. The first silencing cavity 101 and
the oil separation inlet 1132 of the oil separation chamber
113 are in communication with each other through the
high-pressure cavity 102. Therefore, the high-pressure
refrigerant in the first silencing cavity 101 flows into the
high-pressure cavity 102, and then flows into the oil
separation chamber 113 through the oil separation inlet
1132. With such a structure, the high-pressure cavity 102
is formed by the wall of the accommodation chamber 10
and the compression mechanism 2 without additionally
arranging in the first housing 11 a structure such as a
communication tube between the oil separation inlet
1132 and the first silencing cavity 101, which can simplify
the structure of the electric compressor 100. Further, no
communication passage that enables the oil separation
inlet 1132 to be in communication with the first silencing
cavity 101 needs to be formed at the first housing 11,
which lowers processing difficulty of the first housing 11

and input costs of arranging a communication structure
and improves a manufacturing efficiency.
[0058] It should be understood that the high-pressure
cavity 102 has a predetermined space to reduce the
pressure of the high-pressure refrigerant flowing in the
high-pressure cavity 102, mitigating the pressure pulsa-
tions generated by the high-pressure refrigerant. Also, a
flow space for the high-pressure refrigerant in the first
silencing cavity 101 and the high-pressure cavity 102
may be smaller than a flow space for the high-pressure
cavity 102 to mitigate the flow noise and the pressure
pulsations of the high-pressure refrigerant in the first
housing 11, which can further mitigate the operation
noise and the vibration of the electric compressor 100.
[0059] Further, in conjunction with FIG. 7, the compres-
sion mechanism 2 has a second communication hole 24
and a second silencing cavity 22 in communication with
the first silencing cavity 101. The second silencing cavity
22 and the high-pressure cavity 102 are in communica-
tion with each other through the second communication
hole 24. Therefore, the high-pressure refrigerant formed
by the compression mechanism 2 is discharged into the
first silencing cavity 101, and then enters the second
silencing cavity 22. The high-pressure refrigerant in the
first silencing cavity 101 may flow directly into the high-
pressure cavity 102. The high-pressure refrigerant in the
second silencing cavity 22 may flow into the high-pres-
sure cavity 102 through the second communication hole
24. The high-pressure refrigerant in the high-pressure
cavity 102 flows into the oil separation chamber 113
through the oil separation inlet 1132. In this process,
the exhaust efficiency can be improved while ensuring
the noise reduction effect when the high-pressure refrig-
erant flows from the second silencing cavity 22 to the
high-pressure cavity 102 through the second communi-
cation hole 24.
[0060] In an exemplary embodiment of the present
disclosure, as illustrated in FIG. 7, the compression
mechanism 2 may further have the second exhaust outlet
283. The second exhaust outlet 283 is configured to
directly exhaust the gas towards the second silencing
cavity 22 to further improve the exhaust efficiency. In
addition, the first silencing cavity 101 is in communication
with the second silencing cavity 22 in such a manner that
the high-pressure refrigerant flows between the first si-
lencing cavity 101 and the second silencing cavity 22. In
this way, the high-pressure refrigerant in the first silencing
cavity 101 and the high-pressure refrigerant in the sec-
ond silencing cavity 22 have balanced air pressures,
which can avoid problems such as vibration of the electric
compressor 100 due to a pressure difference between
the first silencing cavity 101 and the second silencing
cavity 22.
[0061] The number and a shape of the second com-
munication hole 24 are not limited in the present disclo-
sure. One second communication hole 24 may be
formed, or a plurality of second communication holes
24 independently enabling the second silencing cavity
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22 to be in communication with the high-pressure cavity
102 may be formed.
[0062] In an exemplary embodiment of the present
disclosure, the oil separation chamber 113 has an oil
return hole at a lower part of the oil separation chamber
113. The accommodation chamber 10 may have an oil
pool. The oil return hole is in communication with the oil
pool to facilitate an oil return. The oil pool is configured to
supply a lubricant to the compression mechanism 2.
Therefore, structural compactness of the electric com-
pressor 100 can be improved.
[0063] It should be noted that a principle of the gas-
liquid separation performed by the oil separation cham-
ber 113 is not limited. For example, the oil separation inlet
1132 may extend in a tangential direction of the oil se-
paration chamber 113. The refrigerant entering the oil
separation chamber 113 from the oil separation inlet 1132
may flow in a circumferential direction to throw an oil
liquid in the refrigerant from the refrigerant by a centrifu-
gal force. The gaseous refrigerant without the oil liquid
can be discharged through the oil separation outlet 1131,
which generates a satisfactory result of the gas-liquid
separation.
[0064] In this embodiment, an exhaust tube 1133 may
further be disposed in the oil separation chamber 113.
The refrigerant entering the oil separation chamber 113
may flow around the exhaust tube 1133 in a circumfer-
ential direction of the exhaust tube 1133 to achieve a
more reliable gas-liquid separation. The separated gas-
eous refrigerant enters the exhaust tube 1133 and is then
discharged from the oil separation outlet 1131 through
the exhaust tube 1133.
[0065] The present disclosure is not limited in this
regard. For example, a filtration structure such as a filter
screen may also be disposed in the oil separation cham-
ber 113 to filter out the oil liquid in the refrigerant. The
gaseous refrigerant without the oil liquid may pass
through the filtration structure and be discharged through
the oil separation outlet 1131. Details thereof will be
omitted herein.
[0066] In some exemplary embodiments, a type of the
compression mechanism 2 is not limited. For example,
the compression mechanism 2 may be a rotary compres-
sion mechanism or a scroll compression mechanism.
[0067] Therefore, compression mechanisms 2 of dif-
ferent types may be applied to different electric compres-
sors 100. For example, when the electric compressor 100
is a rotary compressor, the compression mechanism 2 is
the rotary compression mechanism. The compression
mechanism 2 may include a cylinder, a piston, a slider, or
the like. A drive shaft 4 of a motor is configured to drive the
piston to roll inside the cylinder. When the electric com-
pressor 100 is a scroll compressor, the compression
mechanism 2 is the scroll compression mechanism.
The compression mechanism 2 may include a static
scroll disc and a moving scroll disc. The drive shaft is
configured to drive the moving scroll disc to rotate.
[0068] It should be noted that a specific type of the

electric compressor 100 is not limited. For example, the
electric compressor 100 may be a horizontal compressor
with a central axis extending in a traverse direction or in a
direction slightly inclined to a horizontal line. Or, for ex-
ample, the electric compressor 100 may be a vertical
compressor with a central axis extending in a vertical
direction or in a direction slightly inclined to a vertical line,
and so on.
[0069] It should be noted that when the compression
mechanism 2 is the rotary compression mechanism, the
compression mechanism 2 may be a single-cylinder
compression mechanism or a multi-cylinder compres-
sion mechanism. For example, in the example illustrated
in FIG. 7, the compression mechanism 2 is a double-
cylinder compression mechanism. The compression me-
chanism 2 includes a first bearing 281, a second bearing
282, a first cylinder 251, a second cylinder 252, a first
piston 261, a second piston 262, a partition 27, and a
silencer 29.
[0070] The first cylinder 251 and the second cylinder
252 are axially spaced apart from each other. The first
cylinder 251 is located ata side of the second cylinder 252
close to the support 12. The partition 27 is sandwiched
between the first cylinder 251 and the second cylinder
252. The first bearing 281 is disposed at a side of the first
cylinder 251 away from the partition 27. The second
bearing 282 is disposed at a side of the second cylinder
252 away from the partition 27.
[0071] A first compression cavity is formed between
the first cylinder 251, the partition 27, and the first bearing
281. The first piston 261 is rollably adapted to a first
compression space. The first bearing 281 has a first
exhaust outlet 21 in communication with an exhaust
cavity of the first compression space. The first silencing
cavity 101 is formed between the first bearing 281 and the
support 12. The first exhaust outlet 21 is in communica-
tion with the first silencing cavity 101.
[0072] A second compression cavity is formed be-
tween the second cylinder 252, the partition 27, and
the second bearing 282. The second piston 262 is rollably
adapted to a second compression space. The second
bearing 282 has a second exhaust outlet 283 in commu-
nication with an exhaust cavity of the second compres-
sion space. The silencer 29 is disposed at a side of the
second bearing 282 away from the second cylinder 252.
The second silencing cavity 22 is formed between the
second bearing 282 and the silencer 29. The second
exhaust outlet 283 is in communication with the second
silencing cavity 22. The silencer 29 has a second com-
munication hole 24. The second silencing cavity 22 and
the accommodation chamber 10 are in communication
with each other through the second communication hole
24.
[0073] The second communication passage 23 pene-
trates the first bearing 281, the first cylinder 251, the
partition 27, the second cylinder 252, and the second
bearing 282 to enable the first silencing cavity 101 and
the second silencing cavity 22 to be in communication
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with each other. Therefore, the compression mechanism
2 has a simple and compact structure.
[0074] An air conditioning system 200 according to
embodiments of the present disclosure includes the
electric compressor 100 according to any of the above-
mentioned embodiments. Therefore, by adopting the
above-mentioned electric compressor 100 having the
compact structure, a volume of the air conditioning sys-
tem 200 can be reduced. Also, exhaust noise and the
vibration of the electric compressor 100 can be mitigated,
mitigating the operation noise and the vibration of the
entire air conditioning system 200.
[0075] It should be noted that exemplary application
scenarios of the air conditioning system 200 according to
the embodiments of the present disclosure are not lim-
ited, and the air conditioning system 200 may be for
example applied in an indoor air conditioner, an indoor
refrigerator, an in-vehicle air conditioner, or the like.
When the application scenario is determined, other com-
ponents of the air conditioning system 200 are concei-
vable for those skilled in the art. For example,when the air
conditioning system 200 is applied in the indoor air con-
ditioner or the indoor refrigerator, the air conditioning
system 200 may further include an evaporator, a con-
denser, a throttling component, or the like. For example,
when the air conditioning system 200 is applied in the in-
vehicle air conditioner, the air conditioning system 200
may further include at least one of an in-vehicle conden-
ser, an in-vehicle evaporator, an out-of-vehicle conden-
ser, an out-of-vehicle evaporator, a throttling component,
and the like. Details thereof will be omitted herein.
[0076] As illustrated in FIG. 8, a vehicle 300 according
to embodiments of the present disclosure includes a
vehicle body and the air conditioning system 200 accord-
ing to any of the above-mentioned embodiments. The air
conditioning system 200 is mounted at the vehicle body.
Since the exhaust noise and the pressure pulsations of
the electric compressor 100 included in the air condition-
ing system 200 according to any of the above-mentioned
embodiments can be mitigated, applying the air condi-
tioning system 200 in the vehicle 300 can ameliorate a
problem of resonance of various components in a ther-
mal management system of the vehicle 300 due to ex-
haust airflow noise and the pressure pulsations of the
electric compressor 100, mitigating the noise and the
vibration of the vehicle 300.
[0077] In addition, since the volume of the air condi-
tioning system 200 can be reduced by adopting the
above-mentioned electric compressor 100, the air con-
ditioning system 200 can be arranged in the vehicle 300
more flexibly.
[0078] It should be noted that exemplary types of the
vehicle 300 according to the embodiments of the present
disclosure are not limited. For example, the vehicle 300
may be a new energy vehicle. The new energy vehicle
may include a pure electric vehicle, a hybrid vehicle, or
the like. Details thereof will be described herein. In addi-
tion, when the type of the vehicle 300 is determined, other

components of the vehicle 300 are conceivable for those
skilled in the art, and thus details thereof will be omitted
herein.
[0079] An electric compressor 100 according to some
exemplary embodiments of the present disclosure will be
described below.
[0080] In some embodiments, as illustrated in FIG. 1 to
FIG. 3, the example electric compressor 100 is a rotary
electric compressor. The example electric compressor
100 includes the housing assembly 1 and a compression
mechanism 2. The compression mechanism 2 is config-
ured to compress a low-pressure refrigerant into a high-
pressure refrigerant.
[0081] The housing assembly includes a first housing
11 and a support 12. Two axial ends of the first housing 11
are a first end 111 and a second end 112, respectively.
The support 12 is disposed at the first end 111 of the first
housing 11 and engaged with the first housing 11 to form
the accommodation chamber 10. The second end 112 of
the first housing 11 has an oil separation chamber 113
and a refrigerant discharge outlet 114. Further, an oil
separation outlet 1131 of the oil separation chamber
113 is in communication with the refrigerant discharge
outlet 114.
[0082] In addition, the compression mechanism 2 in
this example is a rotary compression mechanism. The
compression mechanism 2 is disposed in the accommo-
dation chamber 10. A first silencing cavity 101 is formed
between the compression mechanism 2 and the support
12. The first silencing cavity 101 is in communication with
an oil separation inlet 1132 of the oil separation chamber
113 through a first communication passage 115.
[0083] A first exhaust outlet 21 of the compression
mechanism 2 is in communication with a first silencing
cavity 101. The compression mechanism 2 further has a
second silencing cavity 22. The second silencing cavity
22 is spaced apart from the first silencing cavity 101 in the
axial direction of the compression mechanism 2. The
second silencing cavity 22 and the first silencing cavity
101 are in communication with each other through a
second communication passage 23. Further, the com-
pression mechanism 2 may further have a second ex-
haust outlet 283 in communication with the second silen-
cing cavity 22.
[0084] As illustrated in FIG. 3, when the electric com-
pressor 100 is powered for a normal operation, the low-
pressure refrigerant is converted into the high-pressure
refrigerant in the compression mechanism 2. After the
high-pressure refrigerant is discharged into the first silen-
cing cavity 101 and the second silencing cavity 22
through the first exhaust outlet 21 and the second ex-
haust outlet 283, respectively, the high-pressure refrig-
erant in the second silencing cavity 22 flows into the first
silencing cavity 101 through the second communication
passage 23, and then the high-pressure refrigerant in the
first silencing cavity 101 enters the oil separation cham-
ber 113 from the oil separation inlet 1132 through the first
communication passage 115. The separated gaseous
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refrigerant is finally discharged out of the housing as-
sembly 1 through the refrigerant discharge outlet 114.
[0085] Therefore, the flow noise and the pressure pul-
sations of the high-pressure refrigerant in the housing
assembly 1 can be mitigated to mitigate the operation
noise and the vibration of the electric compressor 100.
[0086] The embodiment illustrated in FIG. 4 and the
above embodiments illustrated in FIG. 1 to FIG. 3 have
the following differences. In some embodiments, as illu-
strated in FIG. 4, the first communication hole 3 is formed
at a connection between the first housing 11 and the
support 12. The first communication hole 3 is formed
at the support 12. Further, the first communication pas-
sage 115 is in communication with the first silencing
cavity 101 through the first communication hole 3, and
the first communication hole 3 has a smaller flow area
than a flow area of the first communication passage 115.
[0087] The embodiment illustrated in FIG. 5 and the
above embodiment illustrated in FIG. 4 have the following
difference. In some embodiments, as illustrated in FIG. 5,
the first communication hole 3 is formed at the first
housing 11.
[0088] The embodiment illustrated in FIG. 6 and the
above embodiment illustrated in FIG. 4 have the following
difference. In some embodiments, as illustrated in FIG. 6,
the first housing 11 according to the present embodiment
includes no first communication passage 115.
[0089] As illustrated in FIG. 6, the high-pressure cavity
102 is formed between the wall of the accommodation
chamber 10 and the compression mechanism 2. The first
silencing cavity 101 and the oil separation inlet 1132 of
the oil separationchamber 113 are in communication with
each other through the high-pressure cavity 102. As a
result, the high-pressure refrigerant in the first silencing
cavity 101 flows into the high-pressure cavity 102, and
then flows into the oil separation chamber 113 through
the oil separation inlet 1132.
[0090] The embodiment illustrated in FIG. 7 and the
above embodiment illustrated in FIG. 6 have the following
difference. In some embodiments, as illustrated in FIG. 7,
the second silencing cavity 22 is also in communication
with the high-pressure cavity 102 through the second
communication hole 24. In this case, the high-pressure
refrigerant in the second silencing cavity 22 can further
flow to the high-pressure cavity 102 through the second
communication hole 24, which improves the exhaust
efficiency while ensuring the noise reduction effect.
[0091] In the description of the present disclosure, it
should be understood that, the orientation or the position
indicated by terms such as "center", "over", "vertical",
"traverse", "horizontal", "inner", "outer", and "axial"
should be construed to refer to the orientation and the
position as shown in the drawings, and is only for the
convenience of describing the present disclosure and
simplifying the description, rather than indicating or im-
plying that the pointed device or element must have a
specific orientation, or be constructed and operated in a
specific orientation, and therefore cannot be understood

as a limitation of the present disclosure.
[0092] In addition, the terms "first" and "second" are
only used for descriptive purposes, and cannot be under-
stood as indicating or implying relative importance or
implicitly indicating the number of indicated technical
features. Therefore, the features associated with "first"
and "second" may explicitly or implicitly include one or
more of the features. In the description of the present
disclosure, "plurality" means two or more, unless other-
wise specifically defined.
[0093] In the present disclosure, unless otherwise
clearly stipulated and limited, terms such as "install",
"connect", "connect to", "fix" and the like should be under-
stood in a broad sense. For example, it may be a fixed
connection or a detachable connection or connection as
one piece; direct connection or indirect connection
through an intermediate; or internal communication of
two components or the interaction relationship between
two components. For those skilled in the art, the specific
meaning of the above-mentioned terms in the present
disclosure can be understood according to specific cir-
cumstances.
[0094] In the present disclosure, unless expressly sti-
pulated and defined otherwise, the first feature "on" or
"under" the second feature may mean that the first fea-
ture is in direct contact with the second feature, or the first
and second features are in indirect contact through an
intermediate. Moreover, the first feature "above" the
second feature may mean that the first feature is directly
above or obliquely above the second feature, or simply
mean that the level of the first feature is higher than that of
the second feature. The first feature "below" the second
feature may mean that the first feature is directly below or
obliquely below the second feature, or simply mean that
the level of the first feature is smaller than that of the
second feature.
[0095] Reference throughout this specification to "an
embodiment", "some embodiments", "an example", "a
specific example", or "some examples" means that a
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 disclosure. The appearances of the above
phrases in various places throughout this specification
are not necessarily referring to the same embodiment or
example. Further, the particular features, structures, ma-
terials, or characteristics may be combined in any suita-
ble manner in one or more embodiments or examples. In
addition, different embodiments or examples and fea-
tures of different embodiments or examples described in
the specification may be combined by those skilled in the
art without mutual contradiction.
[0096] Although embodiments of the present disclo-
sure have been illustrated and described, it is conceiva-
ble for those skilled in the art that various changes,
modifications, replacements, and variations can be
made to these embodiments without departing from
the principles and spirit of the present disclosure. The
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scope of the present disclosure shall be defined by the
claims as appended and their equivalents.

Claims

1. An electric compressor, comprising:

a housing assembly comprising a first housing
and a support, two axial ends of the first housing
respectively being a first end and a second end,
the support being disposed at the first end of the
first housing to form an accommodation cham-
ber between the support and the first housing,
the first housing having an oil separation cham-
ber and a refrigerant discharge outlet, the oil
separation chamber being located closer to
the second end than the first end, and the oil
separation chamber having an oil separation
outlet in communication with the refrigerant dis-
charge outlet; and
a compression mechanism disposed in the ac-
commodation chamber, a first silencing cavity
being formed between the compression me-
chanism and the support, the compression me-
chanism having a first exhaust outlet in commu-
nication with the first silencing cavity, and the
first silencing cavity being in communication with
an oil separation inlet of the oil separation cham-
ber.

2. The electric compressor according to claim 1, where-
in:

the second end of the first housing is closed; and
the oil separation chamber is formed in an end
housing part of the first housing at the second
end.

3. The electric compressor according to claim 1 or 2,
wherein a first communication passage is formed in a
side housing part of the first housing, the first silen-
cing cavity and the oil separation inlet of the oil
separation chamber being in communication with
each other through the first communication passage.

4. The electric compressor according to claim 3, where-
in a first communication hole is formed at a connec-
tion between the first housing and the support, the
first communication passage being in communica-
tion with the first silencing cavity through the first
communication hole, and the first communication
hole having a smaller flow area than the first com-
munication passage.

5. The electric compressor according to claim 4, where-
in:

the first communication hole is formed at the
support or at the first housing; or
the first communication hole is defined by an
insertion tube inserted into the first housing or
the support.

6. The electric compressor according to claim 4 or 5,
wherein:

the first communication hole has a minimum flow
area of S1; and
the first silencing cavity has a volume of V1,
wherein 0.06≤S1/V1≤2.0.

7. The electric compressor according to any one of
claims 1 to 6, wherein the compression mechanism
has a second silencing cavity in communication with
the first silencing cavity.

8. The electric compressor according to claim 7, where-
in:

the second silencing cavity is spaced apart from
the first silencing cavity in an axial direction of
the compression mechanism;
a second communication passage is formed at
the compression mechanism; and
the second silencing cavity and the first silencing
cavity are in communication with each other
through the second communication passage.

9. The electric compressor according to claim 8, where-
in:

the second communication passage has a mini-
mum flow area of S2; and
the second silencing cavity has a volume of V2,
wherein 0.08≤S2/V2≤2.2.

10. The electric compressor according to any one of
claims 1 to 9, wherein a high-pressure cavity is
formed between a wall of the accommodation cham-
ber and the compression mechanism, the first silen-
cing cavity and the oil separation inlet of the oil
separation chamber being in communication with
each other through the high-pressure cavity.

11. The electric compressor according to claim 10,
wherein the compression mechanism has a second
silencing cavity in communication with the first silen-
cing cavity, and the compression mechanism has a
second communication hole, the second silencing
cavity and the high-pressure cavity being in commu-
nication with each other through the second com-
munication hole.

12. The electric compressor according to any one of
claims 1 to 11, wherein the compression mechanism
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is a rotary compression mechanism or a scroll com-
pression mechanism.

13. An air conditioning system, comprising the electric
compressor according to any one of claims 1 to 12.

14. A vehicle, comprising:

a vehicle body; and
the air conditioning system according to claim
13, the air conditioning system being mounted at
the vehicle body.
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