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(54) PUMP, COMPRESSOR AND VEHICLE

(57) The application provides a pump body, a com-
pressor, and a vehicle. The pump body includes: two
cylinders, each with a back pressure chamber; a crank-
shaft, with two eccentric portions; an intermediate plate,
with an oil inlet channel, communicated with the cylin-
ders, including inlet and outlet sections; two bearings,
supporting the crankshaft, wherein an oil passage, com-
municated with the outlet section and a low-pressure
chamber, is formed between the bearings and the crank-
shaft; blades, driven by the eccentric portion to recipro-
cate to control opening and closing of the inlet section,
enabling lubricating oil to intermittently enter the oil pas-
sage through the back pressure chamber and the oil inlet
channel. The application achieves oil intermittent supply,
solving the problem of insufficient lubrication in the high-
pressure chamber due to oil accumulation in the low-
pressure chamber.
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to the field of
compressor technology, specifically to a pump body, a
compressor, and a vehicle.

BACKGROUND

[0002] In modern automotive high-low back pressure
rotary compressors, the lubrication of refrigerating oil is
crucial. However, existing compressors have issues with
uneven oil supply, particularly under conditions with sig-
nificant differences in back pressure. Refrigerating oil
tends to accumulate on the low-pressure side, leading
to insufficient lubrication on the high-pressure side, which
can cause internal wear and compressor failure, affecting
performance and reliability of the air conditioning system.
The current oil circuit design cannot effectively resolve
the issues of inadequate oil back flow and uneven flow on
the low-pressure side, resulting in an imbalance between
oil supply and return, increased mechanical wear, and
reduced stability and lifespan of the compressor.
[0003] Therefore, designing a lubrication scheme that
ensures stable oil supply has become a key technical
issue in enhancing compressor reliability and stability.

SUMMARY

[0004] To address the issues in the prior art, the objec-
tive of the present disclosure is to provide a pump body, a
compressor, and a vehicle, aiming to overcome the diffi-
culties in the prior art by optimizing a pump body struc-
ture, and addressing the problem of refrigerating oil
accumulation on the low-pressure side in high-low back
pressure rotary compressors, which leads to abnormal
wear due to oil shortage on the high-pressure side.
[0005] The present disclosure provides a pump body
applied to a compressor, wherein the pump body in-
cludes: two cylinders, wherein each cylinder has a blade
slot, and each blade slot is provided with a back pressure
chamber communicated with an oil sump of the com-
pressor; a crankshaft with two eccentric portions, where-
in each eccentric portion is disposed in one cylinder, and
each eccentric portion is connected to a piston; an inter-
mediate plate and two bearings, wherein the intermedi-
ate plate is disposed along an axial direction of the
crankshaft between the two cylinders, the intermediate
plate has an oil inlet channel communicated with the
cylinders, the oil inlet channel includes an inlet section
and an outlet section communicated with each other, the
two bearings are disposed along the axial direction of the
crankshaft on opposite sides of the two cylinders and
support the crankshaft; wherein an oil passage commu-
nicated with the outlet section is formed between the
bearings and the crankshaft, and the oil passage is
communicated with a low-pressure chamber of the com-

pressor; blades, wherein one end of each blade is located
in one blade slot, and the other end of the blade is driven
by the eccentric portion of the crankshaft via the piston;
wherein one end face of the blade along the axial direc-
tion of the crankshaft is in contact with the intermediate
plate, and the blade is driven by the eccentric portion to
perform a reciprocating motion in the blade slot to control
opening and closing of the inlet section, enabling lubri-
cating oil in the oil sump to intermittently enter the oil
passage through the back pressure chamber and the oil
inlet channel.
[0006] In some embodiments, an opening of the inlet
section is provided on one end face of the intermediate
plate along the axial direction of the crankshaft, and the
opening and closing of the inlet section are controlled by
one of the blades.
[0007] In some embodiments, the other opening of the
inlet section is provided on the other end face of the
intermediate plate along the axial direction of the crank-
shaft, and the opening and closing of the inlet section are
controlled by the two blades, respectively.
[0008] In some embodiments, the back pressure
chamber includes spring holes and through holes com-
municated with each other, and the two inlet sections
provided on different end faces of the intermediate plate
are respectively communicated with adjacent spring
holes and are respectively controlled by adjacent blades
for opening and closing.
[0009] In some embodiments, the inlet section is per-
pendicular to the end face of the cylinder, the outlet
section is parallel to the end face of the cylinder, and
the oil inlet channel intermittently communicates the
lubricating oil in the oil sump with the oil passage.
[0010] In some embodiments, when the blade per-
forms the reciprocating motion to expose the inlet section
and communicate it with the back pressure chamber, the
lubricating oil in the oil sump enters the oil passage
through the back pressure chamber and oil inlet channel;
when the blade performs the reciprocating motion to
cover and close the inlet section, the oil inlet channel
stops oil intake.
[0011] In some embodiments, the outlet section ex-
tends to a circumferential surface of an inner hole of the
intermediate plate to form an oil outlet channel commu-
nicating with the oil passage.
[0012] In some embodiments, cross-sections of the
inlet section and the outlet section are one or more of
circular, elliptical, square, and irregular shapes.
[0013] Another aspect of the present disclosure pro-
vides a compressor, including a front shell assembly, a
rear shell assembly, an intermediate partition plate, mo-
tor components, and the aforementioned pump body;
wherein the rear shell assembly and the front shell as-
sembly are connected on two sides of the intermediate
partition plate, the rear shell assembly includes a high-
pressure chamber, and the front shell assembly includes
the low-pressure chamber; the motor components are
disposed in the low-pressure chamber, the pump body is
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disposed in the high-pressure chamber, the crankshaft
extends from the high-pressure chamber into the low-
pressure chamber and is connected to the motor com-
ponents, and the oil sump is disposed in the high-pres-
sure chamber.
[0014] Another aspect of the present disclosure pro-
vides a vehicle that includes the aforementioned com-
pressor.
[0015] In summary, the present disclosure uses the
reciprocating motion of the blades within the blade slots
to control the opening and closing of the oil inlet, achiev-
ing intermittent supply of the refrigerating oil, effectively
addressing the problem of insufficient lubrication on the
high-pressure side due to oil accumulation in the low-
pressure chamber in the prior art. By controlling the
opening and closing of the oil inlet, the present disclosure
regulates the oil supply, allowing the flow of lubricating oil
to be adjusted according to the compressor’s working
state. The intermittent oil flow design helps control the
supply speed of the lubricating oil, preventing poor oil
return caused by excessively fast oil supply, thereby
enhancing the stability and reliability of the compressor.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] By reading the detailed description of non-re-
strictive embodiments with reference to the following
drawings, other features, objectives, and advantages
of the present disclosure will become more apparent.

FIG. 1 is a sectional view of a pump body according to
an embodiment of the present disclosure.
FIG. 2 is a lateral sectional view of an intermediate
plate according to an embodiment of the present
disclosure.
FIG. 3 is a structural schematic diagram of the inter-
mediate plate according to an embodiment of the
present disclosure.
FIG. 4 is a sectional view of the pump body according
to another embodiment of the present disclosure.
FIG. 5 is a lateral sectional view of the intermediate
plate according to another embodiment of the pre-
sent disclosure.
FIG. 6 is a structural schematic diagram of the pump
body with an oil inlet channel open according to an
embodiment of the present disclosure.
FIG. 7 is a structural schematic diagram of the pump
body with the oil inlet channel closed according to an
embodiment of the present disclosure.
FIG. 8 is a sectional view of a compressor according
to an embodiment of the present disclosure.

Reference numerals:

[0017] 100a: first cylinder, 100b: second cylinder, 110:
through hole, 110a: first through hole, 110b: second
through hole, 120a: first spring hole, 120b: second spring
hole, 200: crankshaft, 310a: first piston, 310b: second

piston, 320: blade, 320a: first blade, 320b: second blade,
400: bearing, 400a: first bearing, 400b: second bearing,
500: intermediate plate, 510: inlet section, 510a: first inlet
section, 510b: second inlet section, 520: outlet section,
600: front shell assembly, 610: motor components, 700:
intermediate partition plate, 800: rear shell assembly,
810: oil sump.

DETAILED DESCRIPTION

[0018] The following provides specific examples to
illustrate the embodiments of the present disclosure,
allowing those skilled in the art to easily understand
the other advantages and benefits of the present disclo-
sure based on its disclosed content. the present disclo-
sure can also be implemented or applied through various
other specific embodiments or systems, and the details
provided herein may be modified or altered in various
ways based on different perspectives and application
systems without departing from the spirit of the present
disclosure. It should be noted that, in cases where there is
no conflict, the embodiments and features of the embodi-
ments described in the present disclosure can be com-
bined with each other.
[0019] Below, with reference to the accompanying
drawings, detailed descriptions of the embodiments of
the present disclosure are provided so that those skilled
in the relevant technical field can readily implement them.
the present disclosure may take many different forms and
is not limited to the embodiments described herein.
[0020] In the context of the present disclosure, the
terms "an embodiment", "some embodiments", "exam-
ple", "specific example", and "certain examples" indicate
that specific features, structures, materials, or character-
istics described in connection with the embodiment or
example are included in at least one embodiment or
example of the present disclosure. Furthermore, the
described features, structures, materials, or character-
istics may be combined in appropriate ways in one or
more embodiments or examples. Additionally, unless
there is a conflict, those skilled in the art can combine
and integrate different embodiments or examples and
their respective features as disclosed in the present
disclosure.
[0021] Moreover, the terms "first" and "second" are
used solely for descriptive purposes and should not be
understood as indicating or implying relative importance
or implicitly specifying the number of the indicated tech-
nical features. Therefore, features defined as "first" or
"second" may explicitly or implicitly include at least one of
such features. In the context of the present disclosure,
the term "multiple" means two or more unless otherwise
specifically defined.
[0022] To clarify the explanations in the present dis-
closure, components unrelated to the description are
omitted, and identical or similar elements throughout
the specification are assigned the same reference sym-
bols.
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[0023] Throughout the specification, when it is said that
one component is "connected" to another, this includes
not only cases of "direct connection" but also cases of
"indirect connection" where other elements are placed
between them. Furthermore, when it is said that a com-
ponent "includes" certain elements, unless specifically
stated otherwise, this does not exclude other elements
but rather implies that additional elements may be in-
cluded.
[0024] It should further be understood that the terms
"comprises" and "includes" indicate the presence of fea-
tures, steps, operations, elements, components, items,
categories, and/or groups mentioned, but do not exclude
the presence, appearance, or addition of one or more
other features, steps, operations, elements, compo-
nents, items, categories, and/or groups. The terms "or"
and "and/or" used herein are interpreted as inclusive,
meaning any one or any combination. For example, "A, B,
or C" or "A, B, and/or C" means "any of the following: A; B;
C; A and B; A and C; B and C; A, B, and C". Exceptions to
this definition apply only when the combination of ele-
ments, functions, steps, or operations is inherently mu-
tually exclusive in certain ways.
[0025] Unless otherwise defined, technical and scien-
tific terms used herein, as well as other terms, have
meanings consistent with the understanding of those
skilled in the technical field to which the present disclo-
sure belongs. Terms defined in commonly used diction-
aries are additionally interpreted as having meanings
consistent with relevant technical literature and the con-
text of the present disclosure unless explicitly defined
otherwise, and should not be overly interpreted as idea-
lized or overly formal meanings.
[0026] In high-low back pressure compressors, the
refrigerant flow path typically involves: refrigerant being
drawn in through a suction port, entering from a low-
pressure side to s high-pressure side, being compressed
by a pump body of the compressor, and gradually in-
creasing in temperature and pressure. When the pres-
sure of the refrigerant reaches a certain value, it is
released through an exhaust port and exits the compres-
sor. To ensure effective lubrication of moving compo-
nents inside the compressor, particularly rotational con-
nection positions between bearings and the crankshaft,
an oil sump is set on the high-pressure side of the
compressor, supplying oil from the high-pressure side
to the low-pressure side. This process provides neces-
sary lubrication to the rotating components of the pump
body, and during operation, the oil return flow path formed
inside the compressor allows refrigerating oil to flow back
from the low-pressure side to the high-pressure side.
[0027] However, in the prior art, there are certain is-
sues with the oil supply and return method. Since the oil
supply from the oil sump relies on the pressure difference
between the high and low sides, the oil supply process is
relatively fast and forceful, but the oil return path is longer
and encounters significant flow resistance (i.e., the oil
needs to flow back from the low-pressure side to the high-

pressure side). This asymmetry between oil supply and
return disrupts the circulation balance of the compres-
sor’s oil system, resulting in an excessively fast oil supply
rate and a slower oil return rate. This problem is particu-
larly evident when the compressor operates over a wide
range of conditions, further affecting the reliability and
stability of the compressor and reducing the overall per-
formance of the refrigeration system.
[0028] An embodiment of the present disclosure pro-
vides a pump body, applied to a compressor, primarily
includes key components such as cylinders, a crank-
shaft, an intermediate plate, bearings, and blades.
Wherein the pump body has two cylinders, each
equipped with a blade slot connected to the compressor’s
oil sump through a back pressure chamber. The cylin-
der’s structural design aims to provide suitable space to
accommodate the movement of the blades. The crank-
shaft has two eccentric portions, each located within a
cylinder and connected to a piston. The intermediate
plate is disposed between the two cylinders and along
an axial direction of the crankshaft. The intermediate
plate includes an oil inlet channel with an inlet section
and an outlet section. The two bearings are disposed
along the axial direction of the crankshaft on opposite
sides of the two cylinders and support the crankshaft.
Wherein an oil passage communicated with the outlet
section is formed between the bearings and the crank-
shaft, and the oil passage is communicated with a low-
pressure chamber of the compressor. One end of the
blade is located in the blade slot, while the other end is
driven by the eccentric portion of the crankshaft through
the piston. One end face of the blade along the axial
direction of the crankshaft is in contact with the inter-
mediate plate. Driven by the eccentric portion of the
crankshaft, the blade reciprocates, controlling the open-
ing and closing of the oil inlet channel, allowing refriger-
ating oil to intermittently enter the oil passage through the
back pressure chamber and oil inlet channel for lubrica-
tion. By adjusting the open and closed states of the oil
inlet channel, the supply of refrigerating oil is intermittent,
effectively preventing oil accumulation in the low-pres-
sure chamber. The lubricating oil provides lubrication to
various friction pairs, such as the relatively moving bear-
ings, the cylinders, the intermediate plate, the blades,
and the pistons, addressing the issue of insufficient lu-
brication in the high-pressure chamber due to uneven oil
supply in the prior art.
[0029] FIG. 1 is a sectional view of the pump body
according to an embodiment of the present disclosure,
FIG. 2 is a lateral sectional view of the intermediate plate
according to an embodiment of the present disclosure,
FIG. 3 is a structural schematic diagram of the intermedi-
ate plate according to an embodiment of the present
disclosure. As shown in FIGS. 1 to 3, in one embodiment,
the pump body includes two cylinders, such as a first
cylinder 100a and a second cylinder 100b, designed to
accommodate and compress refrigerant gas. Each cy-
linder is equipped with a blade slot, with each blade slot
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connected to the compressor’s oil sump through a back
pressure chamber. The pump body also includes a crank-
shaft 200 with two eccentric portions. Each eccentric
portion is located within its respective cylinder, with a
piston sleeved outside the eccentric portion, such as a
first piston 310a in the first cylinder 100a and a second
piston 310b in the second cylinder 100b. The crankshaft
200, through the movement of the eccentric portions,
drives the pistons and blades, such as the second piston
310b and the second blade 320b, to perform a recipro-
cating motion. When the crankshaft 200 rotates, the
eccentric portions drives the pistons to move, which in
turn drives the reciprocating motion of the blades. The
intermediate plate 500 is axially positioned between the
two cylinders along the crankshaft, with the intermediate
plate 500 having an oil inlet channel that communicates
with the cylinders. The oil inlet channel includes an inlet
section 510 and an outlet section 520, such as the second
cylinder 100b having a second inlet section 510b and an
outlet section 520. Two bearings are axially positioned
along the crankshaft 200 on opposite sides of the cylin-
ders, supporting the crankshaft’s rotation. An oil passage
formed between the bearings and the crankshaft con-
nects with the outlet section 520 and the compressor’s
low-pressure chamber. One end of the blade is located in
the blade slot, while the other end is connected to the
eccentric portion of the crankshaft 200 through the pis-
ton. For example, the first blade 320a in the first cylinder
100a is connected to the eccentric portion of the crank-
shaft 200 through the first piston 310a. One side of the
blade is in contact with the end face of the intermediate
plate 500, for example, the second blade 320b is in
contact with the end face of the intermediate plate 500
on the side of the second cylinder 100b. Under the action
of the crankshaft 200, the blade reciprocates within the
blade slot, controlling the opening and closing of the oil
inlet channel. In this embodiment, the back pressure
chamber allows the lubricating oil in the oil sump to flow
to the respective cylinder and oil inlet channel during
pump body operation, thus lubricating the friction pairs
and ultimately supplying to the low-pressure chamber
through the oil passage. The pump body controls the
opening and closing of the oil inlet channel’s inlet section
510 through the reciprocating motion of the blades, al-
lowing the lubricating oil to intermittently enter the oil
passage, preventing excessive accumulation of oil in
the low-pressure chamber. By intermittently controlling
the supply of the lubricating oil, effective lubrication of the
compressor’s internal friction pairs is ensured, thereby
improving the stability and lifespan of the compressor.
[0030] In some embodiments, the opening of the inlet
section 510 is located on an end face of the intermediate
plate 500 along the axial direction of the crankshaft 200,
with one blade controlling the opening and closing of the
inlet section 510. Specifically, as shown in FIG. 1, the
opening of the second inlet section 510b is positioned on
the end face of the intermediate plate 500 on the side of
the second cylinder 100b along the axial direction of the

crankshaft 200. The second piston 310b, by connecting
to the eccentric portion of the crankshaft 200, drives the
second blade 320b to reciprocate within the blade slot,
with the second blade 320b controlling the opening and
closing of the second inlet section 510b. The embodi-
ment of the present disclosure is not limited to this; in
other embodiments, the inlet section 510 may also be
positioned on the end face of the intermediate plate 500
on the side of the first cylinder 100a, with the opening and
closing controlled by the reciprocating motion of the first
blade 320a. The embodiment of the present disclosure
does not restrict the specific position of the oil inlet
channel’s inlet section 510 on the intermediate plate
500. Those skilled in the art can design the position of
the inlet section 510 on the intermediate plate based on
the lubrication needs of different pump bodies and the
cooperative relationship between the inlet section 510
and the blade’s back pressure chamber.
[0031] In some embodiments, another opening of the
inlet section 510 is located on the opposite end face of the
intermediate plate 500 along the axial direction of the
crankshaft 200, and the opening and closing of the inlet
section 510 is controlled by two blades, respectively. FIG.
4 is a sectional view of the pump body according to an
embodiment of the present disclosure, FIG. 5 is a lateral
sectional view of the intermediate plate of the present
disclosure, as shown in FIGS. 4 and 5, the intermediate
plate 500 has openings for the inlet section 510 of the oil
inlet channel on both end faces situated between the first
cylinder 100a and the second cylinder 100b, namely the
first inlet section 510a and the second inlet section 510b.
Similar to the previous embodiment, the opening and
closing of the first inlet section 510a is controlled by
the reciprocating motion of the first blade 320a, and
the opening and closing of the second inlet section
510b is controlled by the reciprocating motion of the
second blade 320b. Both the first inlet section 510a
and the second inlet section 510b are communicated
with the outlet section 520. However, the present disclo-
sure is not limited to this; in other embodiments, each inlet
section 510 may be individually designed with its own
corresponding outlet section 520 according to different
design requirements. The opening and closing of the first
inlet section 510a is controlled by the reciprocating mo-
tion of the first blade 320a. The present disclosure opti-
mizes the supply of lubricating oil within the compressor
cylinders by providing multiple inlet sections 510 on the
intermediate plate 500, each controlled independently by
a blade. This flexible design for oil supply can be adapted
to meet the requirements of different compressor struc-
tures or operating conditions, offering strong versatility
and adjustability.
[0032] In some embodiments, the back pressure
chamber includes spring holes and through holes com-
municated with each other, and the two inlet sections on
different end faces of the intermediate plate are respec-
tively communicated with adjacent spring holes and are
respectively controlled by adjacent blades for opening
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and closing. In this embodiment, the back pressure
chamber includes a first through hole 110a and a first
spring hole 120a at the lower part of the blade slot in the
first cylinder 100a, and a second through hole 110b and a
second spring hole 120b at the lower part of the blade slot
in the second cylinder 100b. In each cylinder, the con-
nectivity between the through holes and spring holes at
the lower part of the blade slot and the compressor’s oil
sump allows lubricating oil to flow through the through
holes and the spring holes, maintaining a certain oil
pressure within the blade slot and ensuring that oil enters
the inlet channel when the blade controlling the inlet
section to open. In this way, the lubricating oil ensures
good lubrication of the compressor’s friction pairs and
other components, preventing excessive wear and fail-
ure. During the implementation of this embodiment, the
design of the back pressure chamber and the control
method for opening and closing the inlet sections can be
adjusted according to specific compressor design re-
quirements. For example, the size, shape, and position
of the through holes and the spring holes within the back
pressure chamber can be varied according to the cylin-
der’s size and operating conditions to achieve optimal oil
distribution. Additionally, the material, shape, and fit of
the blades with the pistons can be adjusted based on the
actual usage requirements of the compressor.
[0033] In some embodiments, the outlet section 520
supplies oil through the lubrication path of the inlet sec-
tion 510. In this embodiment, the outlet section 520 is a
blind hole or a blocked through hole, and the outlet
section 520 does not directly contact the lubricating oil
in the oil sump that is connected to the lubricating oil path
through the back pressure chamber. Instead, the lubri-
cating oil in the outlet section 520 is supplied through the
lubricating path of the inlet section 510. As shown in FIG.
2, a blind hole is a hole that does not pass through the
outer circumferential surface of the middle plate 500. As
shown in FIG. 5, the through hole is a hole that penetrates
the outer circumferential surface of the middle plate 500.
However, a blocking structure is adopted to block the end
of the hole that penetrates the outer circumferential sur-
face of the middle plate 500, so that the outlet section 520
does not have a direct communication channel with the
refrigeration oil, but the lubricating oil is supplied through
the inlet section 510. By designing different forms of the
outlet section 520 as a blind hole or a blocked through
hole, used in conjunction with the lubrication path of the
inlet section 510, the intermittent flow of lubricating oil can
be effectively controlled, ensuring that the oil enters the
oil passage as required by design and avoiding direct
connection with oil channels that are not intended to be
contacted.
[0034] In some embodiments, the inlet section 510 is
perpendicular to the end face of the cylinder, and the
outlet section 520 is parallel to the end face of the
cylinder, and the oil inlet channel intermittently commu-
nicates the lubricating oil in the oil sump with the oil
passage. In this embodiment, the perpendicular design

of the inlet section 510 to the end face of the cylinder
allows lubricating oil to enter the oil passage directly and
maintain stable flow. The parallel alignment of the outlet
section 520 with the end face of the cylinder further
ensures that there are no unnecessary changes or re-
sistance in the flow of the lubricating oil, maintaining
stable flow of the oil. Due to the perpendicular design
of the inlet section 510, the oil can enter the oil passage
directly without extensive contact with cylinder walls,
thereby reducing friction loss. The oil flows parallel
through the outlet section 520, ensuring uniform lubrica-
tion.
[0035] In some embodiments, the outlet section 520
extends to a circumferential surface of an inner hole of the
intermediate plate 500 to form an oil outlet channel
communicating with the oil passage, wherein the oil
passage can be an oil outlet hole. In this embodiment,
the oil outlet hole communicates with the oil passage,
ensuring that the lubricating oil can enter the oil passage
directly and continue to flow. This embodiment ensures
that the lubricating oil flows from the inlet section 510
through the outlet section 520, eventually passing
through the oil outlet hole into the oil passage, forming
a closed lubricating oil flow channel, thereby ensuring
continuous and stable lubrication.
[0036] In some embodiments, the cross-section of the
inlet section 510 and the outlet section 520 can be one or
more of circular, elliptical, square, and irregular shapes.
In this embodiment, by changing the cross-section shape
of the inlet section 510 and the outlet section 520, the flow
path and flow rate of the oil can be adjusted. Different
cross-section shapes (such as circular, elliptical, square,
or irregular) can have varying effects on the flow resis-
tance, flow speed, and distribution of the oil. For example,
a circular cross-section generally offers lower flow resis-
tance, suitable for supplying larger volumes of lubricating
oil, while elliptical or square cross-sections may be sui-
table for scenarios requiring flow rate or pressure control.
Irregular cross-sections may be used in specific designs
to optimize the flow characteristics of the oil. When
selecting the cross-section shapes of the inlet section
510 and the outlet section 520, customization can be
done based on the specific working requirements and
spatial layout of the compressor, and the embodiment of
the present disclosure is not specifically limited.
[0037] In some optional embodiments, when the blade
320 reciprocates to expose the inlet section 510 and
communicate with the back pressure chamber, the lubri-
cating oil in the oil sump enters the oil passage through
the back pressure chamber and the oil inlet channel.
When the blade 320 reciprocates to cover the inlet sec-
tion 510 and close it, the oil inlet channel stops supplying
oil. FIG. 6 is a structural schematic diagram of the pump
body with the oil inlet channel open, as shown in FIG. 6,
the blade 320 is connected to the crankshaft 200 via a
piston and reciprocates within the blade slot as the
crankshaft 200 rotates. When the blade 320 moves up-
ward as shown in FIG. 6, the inlet section 510 is exposed
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and communicates with the through hole 110 of the back
pressure chamber, allowing lubricating oil from the oil
sump to enter the oil passage through the back pressure
chamber and the oil inlet channel, thereby lubricating the
friction pairs inside the pump body. FIG. 7 is a structural
schematic diagram of the pump body with the oil inlet
channel closed, as shown in FIG. 7, when the blade 320
moves downward as shown in FIG. 7, the inlet section
510 is covered by the blade 320, the opening of the oil
inlet channel is closed, and the communication between
the inlet section 510 and the through hole 110 of the back
pressure chamber is blocked by the blade 320, thereby
stopping the supply of the lubricating oil to the oil inlet
channel. In this embodiment, the end face of the blade
covers more than 70% of the area of the oil inlet, but the
embodiment of the present disclosure is not limited to
this. The back pressure chamber, through its commu-
nication with the oil sump, can receive and store the
lubricating oil. When the blade 320 controls the inlet
section 510 to expose, the oil in the back pressure
chamber is guided to the oil inlet channel and then
transmitted through the oil passage to the lubrication
points of the compressor. The design of the back pres-
sure chamber ensures that the oil can be stored under a
certain pressure, thereby ensuring stable flow and pres-
sure during the oil supply process.
[0038] FIG. 8 is a sectional view of the compressor
according to an embodiment of the present disclosure.
As shown in FIG. 8, the embodiment of the present
disclosure also provides a compressor, which includes
a front shell assembly 600, a rear shell assembly 800, an
intermediate partition plate 700, motor components 610,
and the aforementioned pump body. The rear shell as-
sembly 800 is connected to the front shell assembly 600
on both sides of the intermediate partition 700. The rear
shell assembly 800 includes a high-pressure chamber,
while the front shell assembly 600 includes a low-pres-
sure chamber. The motor components 610 are posi-
tioned within the low-pressure chamber, and the pump
body is located within the high-pressure chamber. The
crankshaft 200 extends from the high-pressure chamber
into the low-pressure chamber and is connected to the
motor components 610. An oil sump 810 is situated within
the high-pressure chamber. In the embodiment of the
present disclosure, the crankshaft 200 drives the pistons
and the blades, for example, the second piston 310b
drives the second blade 320b in a reciprocating motion.
When the crankshaft 200 rotates, the eccentric portion
pushes the pistons to reciprocate, and the motion of the
piston further drives the blades to reciprocate. The inter-
mediate plate 500 is axially positioned between the two
cylinders along the crankshaft. The intermediate plate
500 includes an oil inlet channel that communicates with
the interior of the cylinders, and the oil inlet channel
includes an inlet section 510 and an outlet section 520.
For example, a second inlet section 510b and an outlet
section 520 are provided on the end face of the inter-
mediate plate 500 towards the second cylinder 100b.

Two bearings are axially positioned along the crankshaft
200 on opposite sides of the cylinders, supporting the
rotation of the crankshaft 200. An oil passage is formed
between the bearings and the crankshaft, and the oil
passage is communicated with the outlet section 520
and the compressor’s low-pressure chamber. One end
of the blade is located in the blade slot, while the other end
is connected to the eccentric portion of the crankshaft 200
via a piston. For example, the first blade 320a in the first
cylinder 100a is connected to the eccentric portion of the
crankshaft 200 via the first piston 310a. One side of the
blade is in contact with the end face of the intermediate
plate 500. For example, the second blade 320b is in
contact with the end face of the intermediate plate 500
on the side of the second cylinder 100b. Under the action
of the crankshaft 200, the blade reciprocates within the
blade slot, thereby controlling the opening and closing of
the inlet section 510 of the oil inlet channel. During the
operation of the pump body, the lubricating oil in the oil
sump 810 intermittently flows to the corresponding cy-
linder and oil inlet channel, and is eventually supplied to
the low-pressure chamber through the oil passage,
thereby lubricating the friction pairs. The oil then flows
back to the oil sump through the corresponding oil return
path, completing the cycle of oil supply and return to
lubricate the compressor and the pump body compo-
nents. The pump body controls the opening and closing
of the inlet section 510 of the oil inlet channel through the
reciprocating motion of the blades, allowing the lubricat-
ing oil to intermittently enter the oil passage and prevent-
ing excessive accumulation of oil in the low-pressure
chamber. By intermittently controlling the supply of lubri-
cating oil, effective lubrication of the internal friction pairs
of the compressor is ensured, thereby improving the
operational stability and service life of the compressor.
[0039] The present disclosure also provides a vehicle
that includes the compressor in any of the embodiments
aforementioned. The vehicle may further include a re-
frigeration system, which includes the compressor. The
refrigeration system is used to provide cold air or hot air
inside the vehicle, thereby ensuring the comfort of the
interior environment of the vehicle.
[0040] The present disclosure proposes an improved
technical solution to address the issues in the prior art,
optimizing the oil supply and return processes within the
compressor through a more rational oil circuit design and
control mechanism. The present disclosure achieves a
balance between oil supply and return, thereby enhan-
cing the operational stability and reliability of the com-
pressor under different working conditions. The technical
solution of the present disclosure, through innovative
structural design and operational principles, not only
resolves the imbalance in the oil supply and return pro-
cess of traditional compressors, but also improves the
overall performance and long-term stable operation cap-
ability of the compressor.
[0041] The above content provides a further detailed
explanation of the present disclosure in conjunction with
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specific preferred embodiments. The specific implemen-
tation of the present disclosure should not be considered
limited to these descriptions. For those skilled in the
technical field of the present disclosure, various simple
deductions or substitutions can be made without depart-
ing from the concept of the present disclosure, and these
should be considered within the protection scope of the
present disclosure.

Claims

1. A pump body, applied to a compressor, character-
ized in that the pump body comprises:

two cylinders, wherein each cylinder has a blade
slot, and each blade slot is provided with a back
pressure chamber communicated with an oil
sump of the compressor;
a crankshaft with two eccentric portions, where-
in each eccentric portion is disposed in one
cylinder, and each eccentric portion is con-
nected to a piston;
an intermediate plate and two bearings, wherein
the intermediate plate is disposed along an axial
direction of the crankshaft between the two cy-
linders, the intermediate plate has an oil inlet
channel communicated with thecylinders, the oil
inlet channel comprises an inlet section and an
outlet section communicated with each other,
the two bearings are disposed along the axial
direction of the crankshaft on opposite sides of
the two cylinders and support the crankshaft;
wherein an oil passage communicated with the
outlet section is formed between the bearings
and the crankshaft, and the oil passage is com-
municated with a low-pressure chamber of the
compressor;
blades, wherein one end of each blade is located
in one blade slot, and the other end of the blade
is driven by the eccentric portion of the crank-
shaft via the piston; wherein one end face of the
blade along the axial direction of the crankshaft
is in contact with the intermediate plate, and the
blade is driven by the eccentric portion to per-
form a reciprocating motion in the blade slot to
control opening and closing of the inlet section,
enabling lubricating oil in the oil sump to inter-
mittently enter the oil passage through the back
pressure chamber and the oil inlet channel.

2. The pump body according to claim 1, wherein an
opening of the inlet section is provided on one end
face of the intermediate plate along the axial direc-
tion of the crankshaft, and the opening and closing of
the inlet section is controlled by one of the blades.

3. The pump body according to claim 2, wherein the

other opening of the inlet section is provided on the
other end face of the intermediate plate along the
axial direction of the crankshaft, and the opening and
closing of the inlet section is controlled by the two
blades, respectively.

4. The pump body according to claim 3, wherein the
back pressure chamber comprises spring holes and
through holes communicated with each other, and
the two inlet sections provided on different end faces
of the intermediate plate are respectively commu-
nicated with adjacent spring holes and are respec-
tively controlled by adjacent blades for opening and
closing.

5. The pump body according to any one of claims 1 to 4,
wherein the inlet section is perpendicular to the end
face of the cylinder, the outlet section is parallel to the
end face of the cylinder, and the oil inlet channel
intermittently communicates the lubricating oil in the
oil sump with the oil passage.

6. The pump body according to claim 1, wherein when
the blade performs the reciprocating motion to ex-
pose the inlet section and communicate it with the
back pressure chamber, the lubricating oil in the oil
sump enters the oil passage through the back pres-
sure chamber and oil inlet channel;
when the blade performs the reciprocating motion to
cover and close the inlet section, the oil inlet channel
stops oil intake.

7. The pump body according to claim 1, wherein the
outlet section extends to a circumferential surface of
an inner hole of the intermediate plate to form an oil
outlet channel communicating with the oil passage.

8. The pump body according to claim 1, wherein cross-
sections of the inlet section and the outlet section are
one or more of circular, elliptical, square, and irre-
gular shapes.

9. A compressor, characterized by comprising a front
shell assembly, a rear shell assembly, an intermedi-
ate partition plate, motor components, and the pump
body according to any one of claims 1 to 8; wherein
the rear shell assembly and the front shell assembly
are connected on two sides of the intermediate parti-
tion plate, the rear shell assembly comprises a high-
pressure chamber, and the front shell assembly
comprises the low-pressure chamber; the motor
components are disposed in the low-pressure cham-
ber, the pump body is disposed in the high-pressure
chamber, the crankshaft extends from the high-pres-
sure chamber into the low-pressure chamber and is
connected to the motor components, and the oil
sump is disposed in the high-pressure chamber.
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10. A vehicle, characterized by comprising the com-
pressor according to claim 9.
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